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Section 1A Overview of RH850/F1KH-D8

1A1 RH850/F1KH Outline

This RH850/F1KH-D8 is a 32-bit single-chip microcontroller with dual core CPUs, Code Flash, Data Flash, RAM
modules, DMA controllers, A/D converters, timer units and many communication interfaces that are used in the
automotive applications. This microcontroller has been developed as a Safety Element out of Context (SEooC) in
accordance with 1SO26262.

RH850/F1KH-D8 main features are as follows:

(1) RH850 dual core CPU

This microcontroller contains dual RH850G3KH2.0 cores support RISC-type instruction sets and have significantly
improved the instruction execution speed with basic instructions (one clock cycle per instruction) and the optimized 5-
stage pipeline configurations. Furthermore, this product also supports bit manipulation instructions as instructions best
suited for various fields.

Two-byte basic instructions and high-level language instructions improve object code efficiency for the C compiler and
reduce the program size. Furthermore, this product is suited for advanced real-time control applications by offering a
high-speed response time including the processing time of the on-chip interrupt controller.

(2) On-Chip Code Flash and Data Flash

This microcontroller has high-speed Code Flash from which CPU can fetch the instructions and the constant data. Code
Flash with a capacity of up to 8 MB can be reprogrammed when the chip is implemented in the application system.

This chip also has Data Flash with a capacity of 256 KB.

(3) Rich peripheral functionality

This microcontroller supports common communication interfaces such as CSI as well as automotive-oriented
communication interfaces such as Ethernet, FlexRay, CAN-FD, LIN and SENT. As internal peripheral modules, this
microcontroller incorporates A/D Converter and Timer module.

(4) Low power consumption

This microcontroller provides some function for low power consumption. Low Power Sampler (LPS) polls signal inputs
without CPU core interaction. DeepSTOP mode disables power to select circuits within the chip.

(5) Functional Safety support

This microcontroller includes several dedicated functionalities such as the memory protection with ECC on data and
clock monitors to support the functional safety standard (1S026262) required in the automotive applications.

RO1DS0442EJ0100 Rev.1.00 RENESAS Page 1 of 422
Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 1A Overview of RH850/F1KH-D8

(6) Security support

This microcontroller supports various security features. The Intelligent Cryptographic Unit -Master (ICUMD) has a
dedicated secure CPU (RH850 G3K) and some secure peripherals such as AES engines Random Number Generator
(RNG). This microcontroller also realizes the HW-level domain separation between non-secure and secure domains.
The internal resources such as Code and Data Flash can be assigned to either a non-secure or secure domain, and the
secure domain is protected against non-secure accesses by the HW mechanism. This microcontroller also has the
protection scheme for debug and test functionality.
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1A.2 RH850/F1KH Functions

Table 1A.1 Overview of Product

RH850/F1KH-D8

Product Name 176 Pins 233 Pins ‘ 324 Pins
Memory See Table 1A.2, Product Lineup.
External Memory Access Controller (MEMC) 23 bit Address Bus ‘ 24 bit Address Bus
Serial Flash Memory I/F | Bus width 4 bit
(SFMA) Mode SDR
Max. clock 40 MHz
Memory Card I/F Bus width Not provided 8 bit
(MMCA) Mode Backward-compatible
Max. clock 20 MHz
CPU CPU System G3KH (Dual Core)
CPU frequency 240 MHz max.
FPU Single-precision
Protection | Memory Protection Unit Provided
Function (MPU)
Internal Peripheral- Provided
device Guard (IPG)
Processor Element Provided
Guard (PEG)
DMA 64 channels
Operating | Main Oscillator 8/16/20/24 MHz
clock (MainOSC)
Low Speed Internal Oscillator 240 kHz (typ.)
(LS IntOSC)
High Speed Internal Oscillator 8 MHz (typ.)
(HS IntOSC)
PLL PLLO Provided
(for CPU, with SSCG)
PLL1 Provided
(for CPU/Peripheral)
Sub Oscillator (SubOSC) 32.768 kHz
1/0 port 144 174 246
A/ID ADCAO Physical input channels Total 34 ch (12 bit resolution: 16 ch + 10 bit resolution: 18 ch)
converter External multiplexer Provided

support for channel
number extension

Channels with T&H Provided

ADCA1 Physical input channels Total 24 ch Total 36 ch
(12 bit resolution: 16 ch + (12 bit resolution: 16 ch + 10 bit resolution: 20 ch)
10 bit resolution: 8 ch)

External multiplexer Not provided
support for channel
number extension

Channels with T&H Not provided
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RH850/F1KH, RH850/F1KM

Section 1A Overview of RH850/F1KH-D8

Table 1A.1 Overview of Product

Product Name

RH850/F1KH-D8

176 Pins 233 Pins 324 Pins

Timer Timer Array Unit D (TAUD)

1 unit (16 bit resolution timers x 16 channels /unit)

Timer Array Unit B (TAUB)

2 units (16 bit resolution timers x 16 channels /unit)

Timer Array Unit J (TAUJ)

4 units (32 bit resolution timers x 4 channels /unit)

Operating System Timer (OSTM) 10 units
Real-Time Clock (RTCA) 1 unit
Encoder Timer (ENCA) 1 unit
Window Watchdog Timer A (WDTA) 3 units
Serial Clocked Serial Interface G (CSIG) 5 channels
interfaces Clocked Serial Interface H (CSIH) 5 channels
CAN Interface (RS-CANFD) 8 channels | 12 channels
LIN/JUART Interface (RLIN3) 8 channels
LIN Master Interface (RLIN2) 10 channels 12 channels | 16 channels
I2C Interface (RIIC) 2 channels
Clock Extension Peripheral Interface Not provided
(CXP1)
Single Edge Nibble Transmission 2 channels
(RSENT)
FlexRay Interface (FLXA) 2 channel (A ch, B ch)
Ethernet AVB (ETNB) 1 channel (MIl) 2 channels (Mll)
External Maskable 24
Interrupts Non-maskable (NMI) 1
Other Clock Monitors (CLMA) For PLLO, PLL1, HS IntOSC, MainOSC
functions Data CRC (DCRA) 4 channels
Low-Voltage Indicator (LVI) Provided
Power-On Clear (POC) Provided
Core Voltage Monitors (CVM) Provided

Error Correction Coding (ECC)

For Code flash, Data flash, For Code flash,

Local RAM, Retention RAM, Global RAM,
CSIH, RS-CANFD, FLXA, ETNB

Data flash, Local RAM,
Retention RAM,
Global RAM, CSIH,
RS-CANFD, FLXA,

ETNB, MMCA
Low Power Sampler (LPS) Provided
PWM Output/Diagnostic 72 channels 80 channels 96 channels
(PWM-Diag)
Motor Control 1 unit
Key Return (KR) 8 channels
CLOCK OUTPUT (FOUT) Provided
RESET OUTPUT (' RESETOUT ) Provided
Intelligent Cryptographic Unit Master Provided
D (ICUMD)
On-Chip debug (OCD) Provided
Boundary Scan Provided
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Section 1A Overview of RH850/F1KH-D8

Table 1A.1 Overview of Product
RH850/F1KH-D8
Product Name 176 Pins 233 Pins 324 Pins
Voltage Internal REGOVCC (for AWO) VPOCto 55V
supply supply
REG1VCC (for ISO) VPOCto 3.6V
Input/output buffer supplies VPOCto 55V
A/D Converter supplies 3.0to55V
Package 176-pin LQFP 233-pin FPBGA 324-pin FPBGA
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Section 1A Overview of RH850/F1KH-D8

1A.3 RH850/F1KH Product Lineup
Table 1A.2 Product Lineup
F1KH-D8 Memory Part Name
Local RAM (LRAM) Global Retention Operating Temperature (Ta)
Pin CPU RAM RAM Trace —40°C to +105°C —40°C to +125°C
Count Frequency |Code Flash |Data Flash |CPU1 CPU2 (GRAM) (RRAM) RAM Package Package
176 pins  |240 MHz 6 MB 256 KB 160 KB 160 KB 512 KB 64 KB Not R7F7017083AFP-C |—
max. available LQFP
8 MB 192 KB 192 KB 576 KB 32KB R7F7017093AFP-C |—
LQFP
233 pins 240 MHz 6 MB 256 KB 160 KB 160 KB 512 KB 64 KB Not R7F7017103ABG-C  |R7F7017104ABG-C
max. available FPBGA FPBGA
8 MB 192 KB 192 KB 576 KB 32 KB R7F7017113ABG-C |R7F7017114ABG-C
FPBGA FPBGA
324 pins 240 MHz 6 MB 256 KB 160 KB 160 KB 512 KB 64 KB Not R7F7017143ABG-C |R7F7017144ABG-C
max. available EPBGA EPBGA
8 MB 192 KB 192 KB 576 KB 32KB R7F7017153ABG-C |R7F7017154ABG-C
FPBGA FPBGA
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1A.4 RH850/F1KH Product Block Diagrams

Code flash
(8 MB (max.))

A4
Flash interface |
A A A System control
[ mamosc | [ swosc
(197 K8 (mav) [ oo |[wer | MEV Eine (192 K8 (max)

HS IntOSC
U IPIRSS cPU
Trace RAM**
(32 KB) | core | | MPU | core MPU PLLO
Global RAM STBC
/Retention RAM DMA
Debug (64 KB) 64 ch)
CPU1 (PE1) CPU2 (PE2) ( ) | CLMA | |

Iy CcVM |
Y /) (4 ch)
vy Y A\ A | LVI | | POC | | LPS |
| System interconnect |
A : | S
A /
| H-Bus | | P-Bus |
4 : Peripheral A Peripheral 4 Peripheral A Peripheral Peripheral A
\ i § Group5 v Group 4 y Group3 ¥ Group2 Group 1 A
FLXA RS-CANFD OST™M WDTA Flash
| (2.¢h) | | (8 ch) | Data flash | (10 units) | | ADCAL | | (3 units) | ! | ADCAD | | controller |
(256 KB PWM-Diag
ETNB (max.)) CSIH ETNB 1o TAUD (72 ch) RLIN3 DCRA
(1 ch) (5 ch) 9 (1 unit) (8 ch) (4 ch)
CsIG TAUB RLIN2
(5ch) | (2 nits) | | INTC2 | | (10ch | | Port |
TAUJ RIIC
(i ] Lo | |
RTCA KR RSENT
| (@ wniy | | 1cuMp | | @ch) | | @ch) |
ENCA
(1 unit)
Motor
control

Note 1. The trace RAM is only supported by products with 8 MB code flash memory.

Figure 1A.1 Internal Block Diagram (RH850/F1KH-D8 176-Pin Version)
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Code flash
(8 MB (max.)
A
Flash interface | Svetom comrol
[ A A Y
[ mamosc | [ swosc
Local RAM L -~ Local RAM
(192 KB (max)) [* MEV ® (192 KB (max)) LS Intosc
SEG INTC1 SEG INTC1
HS IntOSC
CPU IPIRSS CPU
Trace RAM*!
(32KB) | core | | MPU | core MPU PLLO
Global RAM STBC
* IPG FPU (576 KB (max.)) PLL1
/Retention RAM M

DMA
Debi 64 KB
ebug CPUL (PE1) { ) CPU2 (PE2) (64 chy | CLMA | |

7y ’ I (4 ch)
A Y v

| System interconnect |

CVM |

|LVI||POC||LPS|

X ] | S
Y 4
| H-Bus | | P-Bus |
4 : Peripheral A Peripheral 4 Peripheral A Peripheral Peripheral A
A\ § Group5 y Group 4 Y Group3 Yy Group2 Group1 A
FLXA RS-CANFD OST™M WDTA Flash
| (2ch) | | (8 ch) | Data flash | (10 units) | | ADCAL | | (3 units) | . | ADCAD | | controller |
(256 KB PWM-Diag
ETNB (max.)) CSIH ETNB e TAUD (80ch) RLIN3 DCRA
(1ch) (5 ch) 9 (1 unit) (8 ch) (4 ch)
CsIG TAUB RLIN2
5 cn) | (2 wits) | | mrez | | (2 ch) | | Por |
TAUJ RIIC
| {3 unis) | | e | | — |
RTCA KR RSENT
| (L iy | | 1cumMp | | @ ch) | | @ch) |

ENC.

(1 unit)
Motor
control

Note 1. The trace RAM is only supported by products with 8 MB code flash memory.

Figure 1A.2 Internal Block Diagram (RH850/F1KH-D8 233-Pin Version)

Figure 1A.3 Reserved
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Code flash
(8 MB (max.)
A
Flash interface | Svetom comrol
[ A A Y
[ mamosc | [ swosc
Local RAM L -~ Local RAM
(192 KB (max)) [* MEV ® (192 KB (max)) LS Intosc
SEG INTC1 SEG INTC1
HS IntOSC
CPU IPIRSS CPU
Trace RAM*!
(32KB) | core | | MPU | core MPU PLLO
Global RAM STBC
* IPG FPU (576 KB (max.)) PLL1
/Retention RAM M

DMA
Debi 64 KB
ebug CPUL (PE1) { ) CPU2 (PE2) (B4ch) | CLMA | |

7y ’ I (4 ch)
A Y v

| System interconnect |

CVM |

|LVI||POC||LPS|

X ] | S
Y 4
[ H-Bus | | P-Bus |
4 : Peripheral A Peripheral 4 Peripheral A Peripheral Peripheral A
A\ § Group5 y Group 4 Y Group3 Yy Group2 Group1 A
FLXA RS-CANFD OST™M WDTA Flash
| (2ch) | | (12ch) | Data flash | (10 units) | | ADCAL | | (3 units) | . | ADCAD | | controller |
(256 KB PWM-Diag
ETNB (max.)) CSIH ETNB e TAUD (96ch) RLIN3 DCRA
(2 ch) (5 ch) 9 (1 unit) (8 ch) (4 ch)
CsIG TAUB RLIN2
(5¢ch) | (2 units) | | ez | | (16 ch) | | P |
TAUJ RIIC
| {3 unis) | | e | | — |
RTCA KR RSENT
| (L iy | | 1cumMp | | @ ch) | | @ch) |
ENCA
| G [[ wwes |
Motor
control

Note 1. The trace RAM is only supported by products with 8 MB code flash memory.

Figure 1A.4  Internal Block Diagram (RH850/F1KH-D8 324-Pin Version)
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Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

1B.1 RHB850/F1KM-S4, RH850/F1KM-S2 Outline

This RH850/F1KM-S4, FIKM-S2 is a 32-bit single-chip microcontroller with single CPU, Code Flash, Data Flash,
RAM modules, DMA controllers, A/D converters, timer units and many communication interfaces that are used in the
automotive applications. This microcontroller has been developed as a Safety Element out of Context (SEooC) in
accordance with 1SO26262.

RH850/F1KM-S4, F1IKM-S2 main features are as follows:

(1) RHB850 single core CPU

This microcontroller contains single RH850G3KH2.0 core support RISC-type instruction sets and have significantly
improved the instruction execution speed with basic instructions (one clock cycle per instruction) and the optimized 5-
stage pipeline configurations. Furthermore, this product also supports bit manipulation instructions as instructions best
suited for various fields.

Two-byte basic instructions and high-level language instructions improve object code efficiency for the C compiler and
reduce the program size. Furthermore, this product is suited for advanced real-time control applications by offering a
high-speed response time including the processing time of the on-chip interrupt controller.

(2) On-Chip Code Flash and Data Flash

This microcontroller has high-speed Code Flash from which CPU can fetch the instructions and the constant data. Code
Flash with a capacity of up to 4 MB can be reprogrammed when the chip is implemented in the application system.

This chip also has Data Flash with a capacity of 128 KB.

(3) Rich peripheral functionality

This microcontroller supports common communication interfaces such as CSI as well as automotive-oriented
communication interfaces such as Ethernet (some pkg products of S4) FlexRay (only S4), CAN-FD, LIN and SENT. As
internal peripheral modules, this microcontroller incorporates A/D Converter and Timer module.

(4) Low power consumption

This microcontroller provides some function for low power consumption. Low Power Sampler (LPS) polls signal inputs
without CPU core interaction. DeepSTOP mode disables power to select circuits within the chip.

(5) Functional Safety support

This microcontroller includes several dedicated functionalities such as the memory protection with ECC on data and
clock monitors to support the functional safety standard (1S026262) required in the automotive applications.
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(6) Security support

This microcontroller supports various security features. The Intelligent Cryptographic Unit -Master (ICUMD) has a
dedicated secure CPU (RH850 G3K) and some secure peripherals such as AES engines Random Number Generator
(RNG). This microcontroller also realizes the HW-level domain separation between non-secure and secure domains.
The internal resources such as Code and Data Flash can be assigned to either a non-secure or secure domain, and the
secure domain is protected against non-secure accesses by the HW mechanism. This microcontroller also has the
protection scheme for debug and test functionality.
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Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

1B.2

Table 1B.1

Overview of Product

RH850/F1KM Functions

Product Name

RH850/F1KM-S4

100 Pins 144 Pins

176 Pins 233 Pins

272 Pins

Memory

See Table 1B.3, Product Lineup.

External Memory Access Controller

Not provided

23 bit Address Bus

24 bit Address

(MEMC) Bus
Serial Flash Memory | Bus width Not provided 4 hit
I/IF (SFMA) Mode SDR
Max. clock 40 MHz
CPU CPU System G3KH
CPU frequency 240 MHz max.
FPU Single-precision
Protection | Memory Provided
Function | Protection Unit
(MPU)
Internal Provided
Peripheral-device
Guard (IPG)
Processor Provided
Element Guard
(PEG)
DMA 32 channels
Operating | Main Oscillator 8/16/20/24 MHz
clock (MainOSC)
Low Speed Internal Oscillator 240 kHz (typ.)
(LS IntOSC)
High Speed Internal Oscillator 8 MHz (typ.)
(HS IntOSC)
PLL PLLO Provided
(for CPU, with
SSCG)
PLL1 Provided
(for
CPU/Peripheral)
Sub Oscillator Not provided 32.768 kHz
(SubOSC)
1/0 port 75 114 144 174 214
A/ID ADCAO Physical input Total 32 ch Total 34 ch
converter channels (12 bit (12 bit resolution: 16 ch + 10 bit resolution: 18 ch)
resolution:
16 ch + 10 bit
resolution: 16
ch)
External Provided
multiplexer
support for
channel number
extension
Channels with Provided
T&H
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Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Table 1B.1 Overview of Product

RH850/F1KM-S4

Product Name 100 Pins 144 Pins 176 Pins 233 Pins 272 Pins
A/D ADCA1 Physical input Not provided Total 12 ch Total 24 ch Total 36 ch
converter channels (12 bit (12 bit (12 bit resolution: 16 ch
resolution: resolution: 16 ch + 10 bit resolution: 20 ch)
8 ch + 10 bit + 10 bit
resolution: 4 ch) | resolution: 8 ch)
External Not provided
multiplexer
support for
channel number
extension
Channels with Not provided
T&H
Timer Timer Array Unit D (TAUD) 1 unit (16 bit resolution timers x 16 channels /unit)
Timer Array Unit B (TAUB) 1 unit (16 bit resolution timers x 16 2 units
channels /unit) (16 bit resolution timers x 16 channels /unit)
Timer Array Unit J (TAUJ) 4 units (32 bit resolution timers x 4 channels /unit)
Operating System Timer 5 units
(OSTM™M)
Real-Time Clock (RTCA) 1 unit
Encoder Timer (ENCA) 1 unit
Window Watchdog Timer A 2 units
(WDTA)
Serial Clocked Serial Interface G 1 channel 2 channels 4 channels
interfaces | (CSIG)
Clocked Serial Interface H 4 channels
(CSIH)
CAN Interface (RS-CANFD) 8 channels
LIN/UART Interface (RLIN3) | 3 channels 6 channels 8 channels
LIN Master Interface (RLIN2) | 3 channels 6 channels 10 channels 12 channels
12C Bus Interface (RIIC) 2 channels
Clock Extension Peripheral Not provided
Interface (CXP1)
Single Edge Nibble 1 channel 2 channels
Transmission (RSENT)
FlexRay Interface (FLXA) 2 channel (A ch, B ch)
Ethernet AVB (ETNB) Not provided 1 channel (MII)
External | Maskable 14 24
Interrupts Non-maskable (NMI) 1
Other Clock Monitors (CLMA) For PLLO, PLL1, HS IntOSC, MainOSC
functions Data CRC (DCRA) 4 channels
Low-Voltage Indicator (LVI) Provided
Power-On Clear (POC) Provided
Core Voltage Monitors (CVM) Provided
Error Correction Coding For Code flash, Data flash, For Code flash, Data flash,
(ECC) Local RAM, Retention RAM, Local RAM, Retention RAM, Global RAM,
Global RAM, CSIH, RS-CANFD, FLXA, ETNB
CSIH, RS-CANFD, FLXA
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Table 1B.1 Overview of Product

RH850/F1KM-S4
Product Name 100 Pins 144 Pins 176 Pins 233 Pins 272 Pins
Other Low Power Sampler (LPS) Provided
functions PWM Output/Diagnostic 44 channels 64 channels 72 channels 80 channels 96 channels
(PWM-Diag)
Motor Control 1 unit
Key Return (KR) 8 channels
CLOCK OUTPUT (FOUT) Provided
RESET OUTPUT Provided
("RESETOUT )
Intelligent Cryptographic Unit Provided
Master D (ICUMD)
On-Chip debug (OCD) Provided
Boundary Scan Provided
Voltage Internal supply VPOCto 5.5V
supply Input/output buffer supplies VPOCto 5.5V
A/D Converter supplies 3.0to55V
Package 100-pin LQFP | 144-pin LQFP | 176-pin LQFP | 233-pin FPBGA | 272-pin FPBGA
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Table 1B.2 Overview of Product

RH850/F1KM-S2
Product Name 100 Pins 144 Pins 176 Pins
Memory See Table 1B.4, Product Lineup.
External Memory Access Controller Not provided
(MEMC)
Serial Flash Memory | Bus width Not provided 4 bit
I/IF (SFMA) Mode SDR
Max. clock 40 MHz
CPU CPU System G3KH
CPU frequency 240 MHz max.
FPU Single-precision
Protection | Memory Provided
Function | Protection Unit
(MPU)
Internal Provided
Peripheral-device
Guard (IPG)
Processor Provided
Element Guard
(PEG)
DMA 32 channels
Operating | Main Oscillator 8/16/20/24 MHz
clock (MainOSC)
Low Speed Internal Oscillator 240 kHz (typ.)
(LS IntOSC)
High Speed Internal Oscillator 8 MHz (typ.)
(HS IntOSC)
PLL PLLO Provided
(for CPU, with
SSCG)
PLL1 Provided
(for
CPU/Peripheral)
Sub Oscillator Not provided 32.768 kHz
(SubOSC)
1/0 port 75 114 144
A/ID ADCAO Physical input Total 32 ch Total 34 ch
converter channels (12 bit resolution: (12 bit resolution: 16 ch + 10 bit resolution: 18 ch)
16 ch + 10 bit resolution: 16
ch)
External Provided
multiplexer
support for
channel number
extension
Channels with Provided
T&H
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Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Table 1B.2

Overview of Product

RH850/F1KM-S2

Product Name 100 Pins 144 Pins 176 Pins
A/D ADCA1 Physical input Not provided Total 12 ch Total 24 ch
converter channels (12 bit resolution: (12 bit resolution: 16 ch + 10
8 ch + 10 bit bit resolution: 8 ch)
resolution: 4 ch)
External Not provided
multiplexer
support for
channel number
extension
Channels with Not provided
T&H
Timer Timer Array Unit D (TAUD) 1 unit (16 bit resolution timers x 16 channels /unit)
Timer Array Unit B (TAUB) 1 unit (16 bit resolution timers x 16 channels /unit) 2 units
(16 bit resolution timers x
16 channels /unit)
Timer Array Unit J (TAUJ) 4 units (32 bit resolution timers x 4 channels /unit)
Operating System Timer 5 units
(OSTM™)
Real-Time Clock (RTCA) 1 unit
Encoder Timer (ENCA) 1 unit
Window Watchdog Timer A 2 units
(WDTA)
Serial Clocked Serial Interface G 1 channel 2 channels 4 channels
interfaces | (CSIG)
Clocked Serial Interface H 4 channels
(CSIH)
CAN Interface (RS-CANFD) 8 channels
LIN/UART Interface (RLIN3) | 3 channels 6 channels 8 channels
LIN Master Interface (RLIN2) | 3 channels 6 channels 10 channels
I2C Bus Interface (RIIC) 2 channels
Clock Extension Peripheral Not provided
Interface (CXP1)
Single Edge Nibble 1 channel 2 channels
Transmission (RSENT)
FlexRay Interface (FLXA) Not provided
Ethernet AVB (ETNB) Not provided
External | Maskable 14 24
Interrupts Non-maskable (NMI) 1
Other Clock Monitors (CLMA) For PLLO, PLL1, HS IntOSC, MainOSC
functions Data CRC (DCRA) 4 channels
Low-Voltage Indicator (LVI) Provided
Power-On Clear (POC) Provided
Core Voltage Monitors (CVM) Provided
Error Correction Coding For Code flash, Data flash,
(ECC) Local RAM, Retention RAM, Global RAM,
CSIH, RS-CANFD
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Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Table 1B.2 Overview of Product

RH850/F1KM-S2

Product Name 100 Pins 144 Pins 176 Pins
Other Low Power Sampler (LPS) Provided
functions PWM Output/Diagnostic 44 channels 64 channels 72 channels
(PWM-Diag)
Motor Control 1 unit
Key Return (KR) 8 channels
CLOCK OUTPUT (FOUT) Provided
RESET OUTPUT Provided
("RESETOUT )
Intelligent Cryptographic Unit Provided
Master D (ICUMD)
On-Chip debug (OCD) Provided
Boundary Scan Provided
Voltage Internal supply VPOCto 5.5V
supply Input/output buffer supplies VPOCto 5.5V
A/D Converter supplies 3.0to55V
Package 100-pin LQFP 144-pin LQFP 176-pin LQFP
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Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

1B.3 RH850/F1KM Product Lineup
Table 1B.3 Product Lineup
F1KM-S4 Memory Part Name
Global T Operating Temperature (Ta)
CPU Code Local RAM | RAM RAM —40°C to +105°C —40°C to +125°C
Pin Count | Frequency Flash Data Flash | (LRAM) (GRAM) (RRAM) Trace RAM | Package Package
100 pins 240 MHz max. |3 MB 128 KB 192 KB 128 KB 64 KB Not available | R7F7016443AFP-C —
LQFP
4 MB 256 KB 192KB 32 KB R7F7016453AFP-C —
LQFP
144 pins 240 MHz max. |3 MB 128 KB 192 KB 128 KB 64 KB Not available | R7F7016463AFP-C —
LQFP
4 MB 256 KB 192KB 32KB R7F7016473AFP-C  |—
LQFP
176 pins 240 MHz max. |3 MB 128 KB 192 KB 128 KB 64 KB Not available | R7F7016483AFP-C —
LQFP
4 MB 256 KB 192KB 32 KB R7F7016493AFP-C —
LQFP
233 pins 240 MHz max. |3 MB 128 KB 192 KB 128 KB 64 KB Not available | R7F7016503ABG-C R7F7016504ABG-C
FPBGA FPBGA
4 MB 256 KB 192KB 32KB R7F7016513ABG-C  |R7F7016514ABG-C
FPBGA FPBGA
272 pins 240 MHz max. |3 MB 128 KB 192 KB 128 KB 64 KB Not available | R7F7016523ABG-C R7F7016524ABG-C
FPBGA FPBGA
4 MB 256 KB 192KB 32 KB R7F7016533ABG-C R7F7016534ABG-C
FPBGA FPBGA
Table 1B.4 Product Lineup
F1KM-S2 Memory Part Name
Global Retention Operating Temperature (Ta)
CPU Code Local RAM [ RAM RAM —40°C to +105°C —40°C to +125°C
Pin Count | Frequency Flash Data Flash | (LRAM) (GRAM) (RRAM) Trace RAM | Package Package
100 pins 240 MHz max. |2 MB 128 KB 128 KB 96 KB 32 KB Not available | R7F7017603AFP-C —
LQFP
144 pins 240 MHz max. |2 MB 128 KB 128 KB 96 KB 32 KB Not available | R7F7017623AFP-C —
LQFP
176 pins 240 MHz max. |2 MB 128 KB 128 KB 96 KB 32KB Not available |[R7F7017643AFP-C  [—
LQFP
R0O1DS0442EJ0100 Rev.1.00 REN ESNS Page 18 of 422
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RH850/F1KH, RH850/F1KM

Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

1B.4

RH850/F1KM Product Block Diagrams

Code flash
(4 MB (max.))

*

Flash interface

System control

Note 1.

Motor
control

The trace RAM is only supported by products with 4 MB code flash memory.

? T MainOSC
Local RAM LS IntOSC
(256 KB (max.) [*] | SEG | | INTC1 |
HS IntOSC
Trace RAM*! | CPU | | MPU | PLLO
(82 KB) — l—l STBC
+ PG EPU Global RAM PLL1
(192 KB (max.))
b /Retention RAM DMA
(4 ch)
¢ A T ¢ LvI POC LPS
| System interconnect |
A A A
A 4 A 4
| HBus || P-Bus |
4 4 Peripheral ‘Peripheral . Peripheral ‘Peripheral Peripheral A
\ \ Group 5 vGroup 4 v Group 3 vGroup 2 Group 1
| FLXA | | RS-CANFD | OSTM WDTA | ADCAD | Flash
(2 ch) (8 ch) Data flash 5 units 2 units PWM-Diag controller
(128 KB
(max.)) CSH TAUD (44 ch) | RLIN3 | | DCRA |
(4 ch) (1 unit) (3 ch) (4 ch)
TAUB
o | Gwn || ™ | | Sew || e |
TAUJ RIIC
[y | e |
RTCA ICUMD KR | | RSENT |
(1 unit) (8 ch) (1ch)
ENCA
1 unit

Figure 1B.1

Internal Block Diagram (RH850/F1KM-S4 100-Pin Version)

RO1DS0442EJ0100 Rev.1.00
Sep 15, 2023
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RH850/F1KH, RH850/F1KM Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Code flash
(4 MB (max.))

*

| Flash interface |

T T

System control
MainosC || subosc

Local RAM < LS IntOSC
ER ) [T see || wrar | s nosc
nt
e | | [ ] [ ]
(82 KB) — STBC
+ PG EPU Global RAM PLL1
(192 KB (max.))
/Retention RAM DMA
Debug CPUL (PE1) (64 KB) (32 ch) a—’g‘h’; cwM

¢ ! T ¢
A LVI POC LPS

| System interconnect |

A A A
A 4 A 4
| HBus | | P-Bus |
4 4 Peripheral A Peripheral k Peripheral ‘Peripheral Peripheral $
Group 5 Group 4 Group 3 Group 2 Group 1
A A P A 4 P v P y P P
FLXA RS-CANFD OSTM WDTA Flash
| (2.ch) | | (8 ch) | Data fash | (5 units) || ADCAL | | (2 units) | PWM-Diag | ADCAD | | controller |
128 KB
(max.)) CSH TAUD (64 ch) | RLIN3 | | DCRA |
(4 ch) (1 unit) (6 ch) (4 ch)
CSIG | TAUB INTC2 | | RLINZ | | |
@oni oo || Pon

TAUJ RIIC
[ ciimmy || oareo |

RTCA KR RSENT
| (1 unit) ICUMD | (8 ch) | | (2 ch) |
1 unit
control
Note 1. The trace RAM is only supported by products with 4 MB code flash memory.
Figure 1B.2 Internal Block Diagram (RH850/F1KM-S4 144-Pin Version)
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RH850/F1KH, RH850/F1KM Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Code flash
(4 MB (max.))

*

Flash interface |

!

System control
MainosC || subosc

4>

Local RAM < LS IntOSC
ER ) [T see || wrar | s nosc
nt
e | | [ ] [ ]
(82 KB) — STBC
+ PG EPU Global RAM PLL1
(192 KB (max.))
/Retention RAM DMA
Debug CPUL (PE1) (64 KB) (32 ch) a—’g‘h’; cwM

¢ ! T ¢
A LVI POC LPS

System interconnect |

y A A
A 4 A 4
| HBus | | P-Bus |
4 4 Peripheral APeripheral ‘Peripheral ‘Peripheral Peripheral$
. . Group 5 vGroup4 v Group 3 'Group2 Group 1
FLXA RS-CANFD OST™M WDTA Flash
| (2.ch) | | (8 ch) | Data fash | (5 units) || ADCAL | | (2 units) | PWM-Diag | ADCAD || controller|
128 KB
72 ch)
(max.)) CSIH || | | TAUD | ( | RLIN3 || DCRA |
CSIG TAUB RLIN2
| & [ v S [ e ]
TAUJ RIIC
e || ares |
| RTCA || ICUMD | KR || RSENT |
(1 unit) (8 ch) (2 ch)
1 unit
control
Note 1. The trace RAM is only supported by products with 4 MB code flash memory.
Figure 1B.3 Internal Block Diagram (RH850/F1KM-S4 176-Pin Version)
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RH850/F1KH, RH850/F1KM Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Code flash
(4 MB (max.))

*

Flash interface |

!

System control
MainosC || subosc

4>

Local RAM < LS IntOSC
ER ) [T see || wrar | s nosc
nt
e | | [ ] [ ]
(82 KB) — STBC
+ PG EPU Global RAM PLL1
(192 KB (max.))
/Retention RAM DMA
Debug CPUL (PE1) (64 KB) (32 ch) a—’g‘h’; cwM

¢ ! T ¢
A LVI POC LPS

System interconnect |

y A A
A 4 A 4
| HBus | | P-Bus |
4 4 Peripheral APeripheral ‘Peripheral ‘Peripheral Peripheral$
. . Group 5 vGroup4 v Group 3 'Group2 Group 1
FLXA RS-CANFD OST™M WDTA Flash
| (2.ch) | | (8 ch) | Data fash | (5 units) || ADCAL | | (2 units) | PWM-Diag | ADCAD || controller|
128 KB
80 ch)
(max.)) CSIH || | | TAUD | ( | RLIN3 || DCRA |
CSIG TAUB RLIN2
| &wn [ v )G [ e ]
TAUJ RIIC
e || ares |
| RTCA || ICUMD | KR || RSENT |
(1 unit) (8 ch) (2 ch)
1 unit
control
Note 1. The trace RAM is only supported by products with 4 MB code flash memory.
Figure 1B.4  Internal Block Diagram (RH850/F1KM-S4 233-Pin Version)
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RH850/F1KH, RH850/F1KM Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Code flash
(4 MB (max.))

*

Flash interface |

!

System control
MainosC || subosc

4>

Local RAM < LS IntOSC
ER ) [T see || wrar | s nosc
nt
e | | [ ] [ ]
(82 KB) — STBC
+ PG EPU Global RAM PLL1
(192 KB (max.))
/Retention RAM DMA
Debug CPUL (PE1) (64 KB) (32 ch) a—’g‘h’; cwM

¢ ! T ¢
A LVI POC LPS

System interconnect |

y A A
A 4 A 4
| HBus | | P-Bus |
4 4 Peripheral APeripheral ‘Peripheral ‘Peripheral Peripheral$
. . Group 5 vGroup4 v Group 3 'Group2 Group 1
FLXA RS-CANFD OST™M WDTA Flash
| (2.ch) | | (8 ch) | Data fash | (5 units) || ADCAL | | (2 units) | PWM-Diag | ADCAD || controller|
128 KB
96 ch)
(max.)) CSIH || | | TAUD | ( | RLIN3 || DCRA |
CSIG TAUB RLIN2
| &wn [ v )G [ e ]
TAUJ RIIC
e || ares |
| RTCA || ICUMD | KR || RSENT |
(1 unit) (8 ch) (2 ch)
1 unit
control
Note 1. The trace RAM is only supported by products with 4 MB code flash memory.
Figure 1B.5 Internal Block Diagram (RH850/F1KM-S4 272-Pin Version)
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RH850/F1KH, RH850/F1KM

Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Code flash
(2 MB)
| Flash interface |
A System control
i
o
(128 KB) i | SEG | | INTC1 |
CPU
[ e [ Meo |
STBC
Globa RAM PLL1
| IPG | | FPU | (96 KB)
/Retention RAM DMA
Debug CPUL1 (PE1) (32 KB) (32 ch) ((ZALEIIh? vy
¢ y T ¢ LVI POC LPS
System interconnect |
A A
y
| P-Bus |
4 peripheral 4 Peripheral 4 Peripheral 4 peripheral Peripheral 4
\ Group 5 \ Group 4 v Group 3 \ Group 2 Group 1
RS-CANFD OSTM WDTA Flash
8 ch Data flash 5 units 2 units PWM-Diag | ADCAD | controller
(128 KB) CSIH TAUD (44 ch) | RLIN3 || DCRA |
(4 ch) (1 unit) (3ch) (4 ch)
CSIG TAUB || INTC2 | | RLIN2 || |
| (1 unit) (3.ch) Port
TAUJ RIIC
[ imy || o920 |
| RTCA || |CUMD | KR || RSENT |
(1 unit) (8 ch) (1ch)
(1 unit)
control
Figure 1B.6 Internal Block Diagram (RH850/F1KM-S2 100-Pin Version)
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RH850/F1KH, RH850/F1KM

Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Code flash
(2 MB)
Flash interface |
System control
T | Main0SC || SubOSC
(128 KB) i | SEG | | INTC1 |
CPU
[ e [ Mm |
STBC
Global RAM PLL1
| IPG | | FPU | (96 KB)
/Retention RAM DMA
Debug CPU1 (PE1) (32KB) (32 ch) %:xﬁ cWM
¢ A T ¢ LVI POC LPS
| System interconnect |
4 4 A
y A
| HBus || P-Bus
A M Peripheral 4 Peripheral 4 Peripheral 4 peripheral Peripheral 4
'Group5 . Group 4 v Group 3 . Group 2 Group 1
RS-CANFD OSTM WDTA Flash
| SFMA | | (8 ch) | Data flash | (5 units) || ADCAL | | (2 units) | PWM-Diag | ADCAO | controller
(128 KB) CSIH TAUD (64 ch) | RLIN3 || DCRA |
(4 ch) (1 unit) (6 ch) (4 ch)
CsIG TAUB || INTC2 | | RLIN2 || |
| (L unit (6 ch) Port
TAUJ RIIC
iy || o0 |
| RTCA || |CUMD | KR || RSENT |
(1 unit) (8 ch) (2 ch)
1 unit
control
Figure 1B.7 Internal Block Diagram (RH850/F1KM-S2 144-Pin Version)
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RH850/F1KH, RH850/F1KM Section 1B Overview of RH850/F1KM-S4, RH850/F1KM-S2

Codeflash
(2 MB)

*

| Flash interface |

I i

System control
MainOSC || SubOSC

pmndl N N
nt
CPU
TN
STBC
Global RAM PLL1
| IPG || FPU | (96 KB)
/Retention RAM DMA
Debug CPU1 (PE1) (32KB) (32 ch) ‘(34L'C\"h’)* CWM

¢ \ 4 T ¢ LVI POC LPS

| System interconnect |

4 A A
y Y
| HBus || P-Bus |
4 . Peripheral 4 Peripheral Peripheral Peripheral Peripheral
\ Group 5 . Group 4 v Group 3 'Group 2 Group 1
RS-CANFD OSTM WDTA Flash
| SFMA | | (8 ch) | Data flash | (5 units) || ADCAL | | (2 units) | PWM-Diag | ADCAD | controller
(128 KB) CsIH TAUD (72 ch) | RLIN3 | | DCRA |
(4 ch) (1 unit) (8 ch) (4 ch)
CsIG TAUB || | | RLINZ | | |
| (2 unit) nre2 (10 ch) Fort
TAUJ RIIC
iy J[ 2o |
| RTCA || |CUMD | KR | | RSENT |
(1 unit) (8 ch) (2 ch)
1 unit
control
Figure 1B.8 Internal Block Diagram (RH850/F1KM-S2 176-Pin Version)
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RH850/F1KH, RH850/F1KM Section 1C Overview of RH850/F1KM-S1

Section 1C Overview of RH850/F1KM-S1

1C.1 RH850/F1KM-S1 Outline

This RH850/F1KM-S1 is a 32-bit single-chip microcontroller with single CPU, Code Flash, Data Flash, RAM modules,
DMA controllers, A/D converters, timer units and many communication interfaces that are used in the automotive
applications. This microcontroller has been developed as a Safety Element out of Context (SEooC) in accordance with
1SO26262.

RH850/F1KM-S1 main features are as follows:

(1) RHB850 single core CPU

This microcontroller contains single RH850G3KH2.0 core support RISC-type instruction sets and have significantly
improved the instruction execution speed with basic instructions (one clock cycle per instruction) and the optimized 5-
stage pipeline configurations. Furthermore, this product also supports bit manipulation instructions as instructions best
suited for various fields.

Two-byte basic instructions and high-level language instructions improve object code efficiency for the C compiler and
reduce the program size. Furthermore, this product is suited for advanced real-time control applications by offering a
high-speed response time including the processing time of the onchip interrupt controller.

(2) On-Chip Code Flash and Data Flash

This microcontroller has high-speed Code Flash from which CPU can fetch the instructions and the constant data. Code
Flash with a capacity of up to 1024 KB can be reprogrammed when the chip is implemented in the application system.

This chip also has Data Flash with a capacity of 64 KB.

(3) Rich peripheral functionality

This microcontroller supports common communication interfaces such as CSI as well as automotive-oriented
communication interfaces such as CAN-FD, LIN and SENT. As internal peripheral modules, this microcontroller
incorporates A/D Converter and Timer module.

(4) Low power consumption

This microcontroller provides some function for low power consumption. Low Power Sampler (LPS) polls signal inputs
without CPU core interaction. DeepSTOP mode disables power to select circuits within the chip.

(5) Functional Safety support

This microcontroller includes several dedicated functionalities such as the memory protection with ECC on data and
clock monitors to support the functional safety standard (1S026262) required in the automotive applications.

(6) Security support

This microcontroller supports various security features. The Intelligent Cryptographic Unit -Slave (ICUSE) has some
secure peripherals such as AES engines Random Number Generator (RNG). This microcontroller also realizes the HW-
level domain separation between non-secure and secure domains. The internal resources such as Data Flash can be
assigned to either a non-secure or secure domain, and the secure domain is protected against non-secure accesses by the
HW mechanism. This microcontroller also has the protection scheme for debug and test functionality.
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RH850/F1KH, RH850/F1KM Section 1C Overview of RH850/F1KM-S1

1C.2 RH850/F1KM Functions

Table 1C.1 Overview of Product

RH850/F1KM-S1

Product Name 48 Pins 64 Pins 80 Pins 100 Pins
Memory See Table 1C.2, Product Lineup.
External Memory Access Controller (MEMC) Not provided
CPU CPU System G3KH
CPU frequency 120 MHz max
FPU Single-Precision
Protection | Memory Protection Unit Provided
Function | (MPU)
Internal Peripheral Provided
Guard (IPG)
Processor Element Provided
Guard (PEG)
DMA 16 channels
Operating clock | Main Oscillator (MainOSC) 8/16/20/24 MHz
Low Speed Internal Oscillator 240 kHz(typ.)
(LS IntOSC)
High Speed Internal Oscillator 8 MHz(typ.)
(HS IntOSC)
PLL PLLO Not provided
(for CPU, with SSCG)
PLL1 Provided
(for CPU/Peripheral)
Sub Oscillator (SubOSC) Not provided
1/O port 33 49 65 81
A/D converter ADCAO Physical input channels | Total 12 ch Total 21 ch Total 25 ch Total 36 ch
(12 bit resolution: | (12 bit resolution: | (12 bit resolution: | (12 bit resolution:
8 ch + 10 bit 10 ch + 10 bit 11 ch + 10 bit 16 ch + 10 bit
resolution: 4 ch) | resolution: 11 ch) | resolution: 14 ch) | resolution: 20 ch)
External multiplexer Provided

support for channel
number extension

Channels with T&H 3 6
ADCA1 Physical input channels Not provided
External multiplexer Not provided

support for channel
number extension

Channels with T&H Not provided

Timer Timer Array Unit D (TAUD) 1 unit (16 bit resolution timers x 16 channels /unit)

Timer Array Unit B (TAUB) Not provided 1 unit (16 bit resolution timers x 16
channels /unit)
Timer Array Unit J (TAUJ) 4 units (32 bit resolution timers x 4 channels /unit)
Operating System Timer (OSTM) 1 unit
Real-Time Clock (RTCA) 1 unit
Encoder Timer (ENCA) 1 unit
Window Watchdog Timer A (WDTA) 2 units
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RH850/F1KH, RH850/F1KM

Section 1C Overview of RH850/F1KM-S1

Table 1C.1 Overview of Product
RH850/F1KM-S1

Product Name 48 Pins 64 Pins ‘ 80 Pins 100 Pins

Serial interfaces | Clocked Serial Interface G (CSIG) 1 channel
Clocked Serial Interface H (CSIH) 1 channel ‘ 3 channels 4 channels
CAN Interface (RS-CANFD) 1 channel 3 channels 6 channels
LIN/UART Interface (RLIN3) 1 channel 2 channels ‘ 3 channels 4 channels
LIN Master Interface (RLIN2) 2 channels 3 channels
I2C Bus Interface (RIIC) 2 channels
Clock Extension Peripheral Interface Not provided
(CXP1)
Single Edge Nibble Transmission 2 channels
(RSENT)

External Maskable 8 ‘ 12 13

Interrupts Non-maskable (NMI) 1

Other functions Clock Monitors (CLMA) For PLL1, HS IntOSC, MainOSC
Data CRC (DCRA) 1 channel ‘ 4 channels
Low-Voltage Indicator (LVI) Provided
Power-On Clear (POC) Provided
Core Voltage Monitors (CVM) Provided

Error Correction Coding (ECC)

For Code Flash, Data Flash, Local RAM, Retention RAM, CSIH,

RS-CANFD
Low Power Sampler (LPS) Provided
PWM Output/Diagnostic 13 channels 24 channels 48 channels
(PWM-Diag)
Motor Control 1 unit
Key Return (KR) 6 channels ‘ 8 channels
CLOCK OUTPUT (FOUT) Provided
RESET OUTPUT ( RESETOUT ) | Not Provided ‘ Provided
Intelligent Cryptographic Unit E Provided
(ICUSE)
Secure WDT (SWDT) Provided
On-Chip debug (OCD) Provided
Boundary Scan Provided
Voltage supply Internal supply VPOCto 5.5V
Input/output buffer supplies VPOCto 55V
A/D Converter supplies 30Vto55V
Package 48-pin LQFP 64-pin LQFP 80-pin LQFP 100-pin LQFP
R0O1DS0442EJ0100 Rev.1.00 REN ESNS Page 29 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM

Section 1C Overview of RH850/F1KM-S1

1C.3 RH850/F1KM Product Lineup
Table 1C.2 Product Lineup
F1KM-S1 Memory Part Name
Local Retention Operating Temperature (Ta)
Pin CPU Code Data RAM RAM Trace —40°C to +105°C —40°C to +125°C
Count Frequency | Flash Flash (LRAM) | (RRAM) RAM Package Package
100 pins | 120 MHz 1024 KB |64 KB 96 KB 32 KB 32 KB R7F7016843AFP-C R7F7016844AFP-C
max. LQFP LQFP
768 KB 64 KB Not R7F7016853AFP-C R7F7016854AFP-C
available |LQFP LQFP
512 KB 32 KB Not R7F7016863AFP-C R7F7016864AFP-C
available |LQFP LQFP
80 pins | 120 MHz 1024 KB |64 KB 96 KB 32 KB 32 KB R7F7016873AFP-C R7F7016874AFP-C
max. LQFP LQFP
768 KB 64 KB Not R7F7016883AFP-C R7F7016884AFP-C
available |LQFP LQFP
512 KB 32 KB Not R7F7016893AFP-C R7F7016894AFP-C
available |LQFP LQFP
64 pins | 120 MHz 1024 KB |64 KB 96 KB 32 KB 32 KB R7F7016903AFP-C R7F7016904AFP-C
max. LQFP LQFP
768 KB 64 KB Not R7F7016913AFP-C R7F7016914AFP-C
available |LQFP LQFP
512 KB 32 KB Not R7F7016923AFP-C R7F7016924AFP-C
available |LQFP LQFP
48 pins | 120 MHz 1024 KB |64 KB 96 KB 32 KB 32 KB R7F7016933AFP-C R7F7016934AFP-C
max. LQFP LQFP
768 KB 64 KB Not R7F7016943AFP-C R7F7016944AFP-C
available |LQFP LQFP
512 KB 32 KB Not R7F7016953AFP-C R7F7016954AFP-C
available |LQFP LQFP
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1C.4 RH850/F1KM Product Block Diagrams

Code flash
(1 MB (max.))

*

| Flash interface |

System control
T MainOSC
Local RAM
(96 KB (max.)) [ LS IntoSC
Retention RAM - | SEG | | INTC1 | HS IntOSC
(32 KB) U
| e || mev |
Trace RAM*! STBC
(32 KB) PLL1
A | IPG | | FPU |
DMA CLMA
Debug CPUL1 (PE1) (16 ch) (3 ch) CVM
‘ Y
v A LVI POC LPS
| System interconnect |
y y
A
| P-Bus |
4 Peripheral 4 Peripheral Peripheral
Y Group 3 'Groupz Group 1
OST™M | | WDTA | | | | Flash
. . ADCAO
| (1 unit) (2 units) PWM-Diag Data flash controller
| CSH | TAUD | (3 ch) (64 KB) | RLIN3 | | DCRA |
(1 ch) (1 unit) (1 ch) (1 ch)
o [ o= |
RS-CANFD TAUJ DMA reg RIIC
(1 ch) (4 units) (2 ch)
RTCA | KR | | RSENT |
1 unit (6 ch) (2 ch)
ENCA
1 unit ICUSE

Motor
control

Note 1. The trace RAM is only supported by products with 1 MB code flash memory.

Figure 1C.1  Internal Block Diagram (RH850/F1KM-S1 48-Pin Version)
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Code flash
(1 MB (max.))

f

| Flash interface |

System control
T MainOSC
Local RAM
(96 KB (max.)) < LS IntOSC
- SEG INTC1
Retention RAM | | | | HS Int0SC
(32 KB) < =0
| e || Mev |
1
TracngQBM ml STBC
¢ L ) | IPG | | FPU |
DMA CLMA
Debug CPU1 (PE1) (16 ch) (3 ch) CVM
‘ Y
v A LVI POC LPS
| System interconnect |
4 4
A
| P-Bus |
4 Peripheral 4 Peripheral Peripheral 4
Y Group 3 Group 2 Group 1
OSTM WDTA Flash
| . aocro ||
| (1 unit) | | (2 units) | PWM-Diag Data flash | controller
| CSIH | | TAUD | (24 chy (64 KB) | RLIN3 | | DCRA |
(1 ch) (1 unit) (2 ch) (1 ch)
CSIG RLIN2
INTC2
| edy | P |
RS-CANFD | TAUJ | | DMA re | RIIC
3ch (4 units) 9 2 ch
RTCA | KR | | RSENT |
(1 unit) (8 ch) (2.ch)
ENCA
1 unit ICUSE
control

Note 1.  The trace RAM is only supported by products with 1 MB code flash memory.

Figure 1C.2  Internal Block Diagram (RH850/F1KM-S1 64-Pin Version)
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Code flash
(1 MB (max.))

f

| Flash interface |

System control
T MainOSC
Local RAM
(96 KB (max.)) < LS IntOSC
- SEG INTC1
Retention RAM | | | | HS IntOSC
(32 KB) < =0
| e LM |
1
TracngQBM ml STBC
¢ L ) | IPG | | FPU |
DMA CLMA
Debug CPU1 (PE1) (16 ch) (3 ch) CVM
‘ Y
v A LvI POC LPS
| System interconnect |
y 4
A
| P-Bus |
4 Peripheral 4 Peripheral Peripheral 4
Y Group 3 Group 2 Group 1
OSTM WDTA Flash
. . aoco ||
| (1 unit) | | (2 units) | PWM-Diag Data flash | controller
| CSH | | TAUD | (24 ch) (64 KB) | RLIN3 | | DCRA |
(3¢ch) (2 unit) (3¢ch) (4 ch)
CSIG TAUB | | | | RLIN2 | | |
- INTC2
e Boy || P
RS-CANFD | TAUJ | | DMA re | RIIC
3 ch (4 units) 9 2 ch
RTCA | KR | | RSENT |
(1 unit) (8 ch) (2 ch)
ENCA
1 unit ICUSE
control

Note 1.  The trace RAM is only supported by products with 1 MB code flash memory.

Figure 1C.3  Internal Block Diagram (RH850/F1KM-S1 80-Pin Version)
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Code flash
(1 MB (max.))

f

| Flash interface |

System control
T MainOSC
Local RAM
(96 KB (max.)) < LS IntOSC
- SEG INTC1
Retention RAM | | | | HS IntOSC
(32 KB) < =0
| e |[ v ]
1
TracngQBM ml STBC
¢ L ) | IPG | | FPU |
DMA CLMA
Debug CPU1 (PE1) (16 ch) (3 ch) CVM
‘ Y
v A LvI POC LPS
| System interconnect |
y 4
A
| P-Bus |
4 Peripheral 4 Peripheral Peripheral 4
Y Group 3 Group 2 Group 1
OSTM WDTA Flash
. . aoco ||
| (1 unit) | | (2 units) | PWM-Diag Data flash | controller
| CSIH | | TAUD | (48 ch) (64 KB) | RLIN3 | | DCRA |
(4 ch) (1 unit) (4.ch) (4.ch)
CSIG TAUB | | | | RLIN2 | | |
- INTC2
e Gay || P
RS-CANFD | TAUJ | | DMA re | RIIC
6 ch (4 units) 9 2 ch
RTCA | KR | | RSENT |
(1 unit) (8 ch) (2 ch)
ENCA
1 unit ICUSE
control

Note 1.  The trace RAM is only supported by products with 1 MB code flash memory.

Figure 1C.4  Internal Block Diagram (RH850/F1KM-S1 100-Pin Version)
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RH850/F1KH, RH850/F1KM

Section 2A Pin Function of RH850/F1KH-D8

Section 2A Pin Function of RH850/F1KH-D8

This section describes the pin and port functions.

2A.1

Pin Connection Diagram

w
R N I B DB BB BB BB I E '\\‘D\m\*\m\“‘\ﬁ\owg § ggegiaage
e e e I = e e A R
VAU L
SEEEEEEEE R RFEEEE R R EEEREEEE R R EEEEEEEE R R
P10_3¢—1 O 13— AP1_1
P10_44—»2 134e—p APL2
P10 543 130¢—» AP1_3
BVvCC——4 129¢—» AP1 4
BVSS——5 128¢—» AP1 5
P10_154—»6 127> APL 6
P11 04—»7 126> APL7
P11 _84—»8 125¢—» AP1_8
P11 94—»o 124> AP1 O
P11_104—»|10 123¢—» AP1_10
P11 11€¢—pj11 122%—» AP1_11
P11 12412 1214+—— EVCC
IsovCL—13 120—» P20_4
ISOVSS——14 119¢—» P20_5
P12 34|15 118f¢—» P20 0
P12 4«16 117} P20_1
P12 5417 116} P20_2
PO_0€+—»18 115¢—» P20_3
PO_1€4—»|19 114—— REG1VCC
P0O_24—»|20 113—— ISOVSS
PO_34—»|21 120> P9 4
Evec—|22 11— P9 3
P0_44—»|23 110k—> P9 2
PO_54—»|24 109e—> P9 1
PO_64—»|25 108%—» P9 0
P0_114—»]26 107— EVSS
PO_12€—927 106f¢—» AP0_O
PO_13¢—»|28 1050¢—p APO_L
PO_144—»29 104—» APO_2
P1_0<+—»|30 03— APO_3
PL 1431 102j—» APO_4
PL 2432 10— APO_5
PL 34—33 100—> APO_6
PL_124—»34 9ole—» APO_7
PL_134—»35 98le—» APO_8
P2 64—»|36 97— APO 9
EVSS—37 96— AP0_10
P8_24—»|38 95le—» APO_11
Pg_104—»]39 94— APO_12
P8_114—»|40 93— APO_13
P8_124—»{41 92— APO_14
IP0_5e—»{a2 gtk—» APO_15
JPO_4<—»{43 90— AOVREF
JPO_34—»j44 89+—— AOVSS
fiif?%f%%?TTTgTTTTffff%f%fTQTEEEEEEL’ET%%%%%%%
N - o © pl
olQlE\:\Z\S‘S‘Z\z\E 3 E gwﬁ 0 § R X g :\:\Owg‘gzwgwg ﬁ 0 :\:\:\Zxﬁ‘ﬂ‘z\:\g:\gz\;\z\z\
EE
Figure 2A.1 Pin Connection Diagram (176-Pin LQFP)
R01DS0442EJ0100 Rev.1.00 RENESAS Page 35 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
A BVSS P10_0 P12_2 P11.5 P11_1 P10_13 P10_10 P10_7 P10_6 P19 2 P18_15 P18_13 P18_6 P18_5 P18_10 P18_8 ALVSS A
B P10_3 P10_1 P13 1 P12_0 P11_4 P11 3 P10_14 P10_9 P19_3 P19_1 P18_7 P18_11 P18_3 P18_2 P18_1 AP1_12 AP1_14 B
[ P10_15 P10_5 P10_2 P13_0 P12_1 P11_7 P11_2 P10_11 P18_14 P19_0 P18_4 P18_12 P18_9 P18_0 AP1_13 AP1_15 AP1_0 c
D P11.9 P11 0 P10_4 BvVCC P11_15 P11 6 P10_12 P10_8 BVSS BvVCC BvVCC Isovss IsovcL AlVSS AP1_1 AP1_2 AP1_3 D
E P11_12 P11_10 P11.8 BvVCC . A1VREF AP1_5 AP1_6 AP1_8 E
Top View
F P13_3 P13 2 P11_11 BVSS AP1_4 AP1_7 AP1_9 P20_4 F
G P12_3 P13 4 P13_5 IsovCL BVSS BVSS BVSS BVSS BVSS AP1_10 AP1_11 P20_5 P20_0 G
H P12_4 P13_7 P13_6 Isovss BVSS BVSS BVSS BVSS EVSS EVCC P20_1 P20_2 P20_3 H
J P0_0 PO_1 P12_5 PO_2 BVSS BVSS BVSS EVSS EVSS REG1VCC P9_3 P9_4 P9_2 J
K PO_3 PO_S PO_4 EVCC EVSS EVSS EVSS EVSS EVSS Isovss APO_O P9_0 P9_1 K
L PO_11 PO_12 PO_6 PO_14 EVSS EVSS EVSS EVSS EVSS EVSS APO_4 APQ_2 APO_1 L
M PO_13 P10 P29 P27 AOVREF APO_8 APQ_5 APO_3 M
N P12 P11 P13 P2_11 AOVSS APO_11 APO_7 APO_6 N
P P1_12 P1_13 P8_10 P8_12 JPO_1 P1_11 P2_13 P2_15 EVCC REGOVCC | ISOVSS ISovCL P8_6 P8_8 APO_13 APO_10 APO_9 P
R P2_6 P2_10 JPO_4 JP0_3 P2_1 P1_10 P19 P3_0 FLMDO PO_9 PO_7 P25 P1_15 P8_4 P8_7 APO_14 AP0_12 | R
T P28 P2 12 P8_11 JPO_2 P20 P2_14 IPO_0 AWOVCL X1 P22 PO_10 P0O_8 P2_4 P8_1 P85 P8_9 APO_15 | T
u EVSS P8_2 JPO_S JPO_0 P18 RESET XT1 AWOVSS X2 P2_3 JPO_6 P15 P14 P1_14 P8_0 P8_3 AOVSS u
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17

Figure 2A.2 Pin Connection Diagram (233-Pin FPBGA)

Figure 2A.3 Reserved
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Al Bvss | P2as | P2a2 | P2a3 | P22.7 | P12.1 | P120 | P22.11 | P115 | P114 |P22.15| P11 | P1012 | P1010 | P19.1 | P19.0 [P18.15 | P86 | P183 | P189 | P180 | AlVSS | A

B| P246 | Pl04 | P2aa | P2a1 | P2a0 | P131 | P22.9 | P22.12 | P11.6 | P22.14 | P211 | P10_14 | P10_11 | P10_8 | P19.3 | P18 7 [ P18_13 | P18 | P188 | P181 | APL 13 | APL15 | B

c| P2a7 | P26 | Pl05 | P103 | Pl02 | P28 | P30 | P2210 | P117 | P22.13 | P11.3 | P10_13 | P109 | P10_7 | P18 14 | P18_12 | P18 11 | P18 10 | P18 2 | APL12 | APLO | APL1 fC

D | Pio1s | P24 | P225 | BvcCc | Bvcc | P10l | P100 | P122 | P1115 | Bvss | P12 | Bvcc | Bvss | Pl06 | P19_2 | P185 |ISOvss |IsovCcL | Bvcc | AP1_14 | AP13 | APL5 |D

| P23 | p118 | P10 | BvCC Atvss | AP12 | APL4 | APLT7 | E

F| P22 | P21 | P19 | BvcC AIVREF | AP16 | AP19 | APLB | F

Top View

G| P20 | P11_11 | P11_10 | BVSS AP110 | AP111 | P206 | P207 |G

H| P214 |P1112 | P210 |IsovcL Evcc | P208 | P209 | P204 |H
00000
3| p21s | P212 | P21.3 |Isovss Bvss | Bvss | Bvss | Bvss | Bvss | Bvss EVSS | P200 | P205 | P201 |3
k| P16 | P35 | P132 | BYSS Bvss | Bvss | Bvss | Bvss | Bvss | Evss EvcCc | P20_2 | P20_3 | P20_10 | K
L P217 | P18 | P133 | P12.3 Bvss | Bvss | Bvss | Bvss | Evss | Evss Rrecivee | P20_11 | P20_12 | P20_15 | L
m| P219 | P21.10 | P13.4 | P136 Bvss | Bvss | Bvss | Evss | Evss | Evss 1Sovss | P20_13 | P20_14 | P23_10 | M
N | P2111 | P2113 | P137 | P12.4 Evss | Evss | Evss | Evss | Evss | Evss P94 | P237 | P238 | P239 IN
Pl P2112 [ P2114 | Po_1 | PO2 Evss | Evss | Evss | Evss | Evss | Evss P93 | P23 6 | P234 | P35 | P
R| P25 | P03 | Po6 | PO4 P9_2 Po1 | P23 2 | P233 |R
7| Poo | Po_11 | Po_13 | Evce EVSS | P90 | P230 | P231 | T
uf| Pos | Po_12 | Po_14 | P11 AOVREF | AP0_5 | AP0_2 | APO_O | U
v| pio | Pi12 | P13 | PL13 AovSS | APO_10 | APO_4 | APO_L |V

wi P12 P2_7 P28 | P2.11 | JP0_2 | JPO_1 | P19 | Evcc |Awovct [Rresovec | Po_9 | isovss | isovel | Pi1s | Evss | Evcc | P37 | P3_10 | AP0_14 | APO_8 | APO_6 | APO_3 fw

v| P26 | P212 | P29 | P812 | JPo3 | P21 | P213 | P30 | FLMDO | JPO6 | PO_8 P07 | PL14 | P81 P8 5 P31 P33 P36 P39 | APO_13 | APO_12 | APO_7 | Y

asf P20 | ps2 | P80 | Jpo5s | P2o | PLi1 | P214 | P00 | P215s | P23 | P22 | PL5 | P14 | P8O | P84 | P87 | P312 | P88 | P34 | P38 |APo_11| APO9 fAr

aB| Evss | ps11 | P04 | JPo0 | PL10 | P18 | RESET | xT1 |Awovss| X2 X1 Po10 | P24 | P25 | P83 | P32 | P311 | P86 | P89 | P35 | AP0_15 | Aovss |AB

Figure 2A.4  Pin Connection Diagram (324-Pin FPBGA)
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.1 Pin Assignment 176-Pin LQFP

Pin No. Pin Name

1 P10_3/ TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / MEMCOCLK /
RLIN37RX / INTP17

2 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530 / ETNBORXD2 / MEMCO0A22

3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / ETNBORXD3 / PWGA540

4 BVCC

5 BVSS

6 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9 / MEMCORD

7 P11_0/CSIH2RY!/ CSIH2RYO / ADCAITRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11 / MEMCOWR

8 P11 8/ CSIGISSI /RLIN35TX/PWGA480 / TAUBLI11/ TAUB10O11/ MEMCOCSO

9 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013 / MEMCOCS1

10 P11 10/ CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015 / MEMCOCS2

11 P11_11/CSIG1SI/RLIN25TX / PWGA510 / TAUB1I0 / TAUB10O0 / MEMCOCS3 / ETNBORXDV

12 P11_12/RLIN25RX / PWGA520 / TAUB1I2 / TAUB1O2 / MEMCOWAIT

13 ISOVCL

14 ISOVSS

15 P12 3/RLIN27RX / PWGAB80 / CSIG2SI /" MEMCOBENO / TAUB1I6 / TAUB10O6

16 P12_4/RLIN27TX / PWGA690 / CSIG2SC / ETNBOMDIO / MEMCOBENL

17 P12 5/PWGA700 / ETNBOMDC / CSIG2SO / TAUB1I4 / TAUB104

18 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

19 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202

20 PO_2 / TAUDOI6 / TAUDOO6 / CANIRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203

21 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CANATX / DPIN1 / PWGA130 / CSIHOSO / TAUJLIO / TAUJ100

22 EVCC

23 PO_4 / RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPINS / TAUBOI12 / TAUB0O12

24 PO_5/ CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14

25 PO_6/INTP2 / DPIN10 / SELDP2 / CSIH1SC / PWGA350

26 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOIS / TAUBOOS / RLIN26RX / PWGA340

27 PO_12/RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI / RLIN26TX

28 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUBOO12 / CSIGOSO / CAN5RX / INTP5

29 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

30 P1_0/RLIN33RX /INTP13/ TAUJ2I0 / TAUJ200 / CSIG4SSI

31 P1_1/INTP18/RLIN33TX / CSIG4SC / TAUJ2I1 / TAUJ201

32 P1_2/CAN3RX/INTP3/DPIN19 / TAUJ2I2 / TAUJ202 / CSIG4SI

33 P1_3/INTP19/CAN3TX / DPIN23 / CSIG4SO / TAUJ2I3 / TAUJ203

34 P1_12/CAN4RX / INTP4 / RLIN36TX

35 P1_13/CANATX / RLIN36RX / INTP16

36 P2_6 / ADCAOSEL2 / CSIG4RYI / CSIGARYO

37 EVSS

38 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / RLIN37TX / ADCAOI4S

39 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S

40 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S

41 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S

42 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.1 Pin Assignment 176-Pin LQFP

Pin No. Pin Name

43 JPO_4/ DCUTRST

a4 JPO_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS

45 JPO_2/INTP2 / TAUJOIL / TAUJOO1 / FPCK / DCUTCK / LPDCLK

46 JPO_1/INTP1/ TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO

47 JP0_0/INTPO / TAUJ2I0 / TAUJ200 / FPDR / FPDT / DCUTDI / LPDI / LPDIO

48 P2_1/RLIN27TX / CANBTX

49 P2_0/RLIN27RX / CAN6RX / INTP6

50 P1_11/ADCALTRG2/RLIN24TX / DPIN22 / INTP14

51 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCA1TRG1

52 P1_9/DPIN20/INTP21

53 P18

54 "RESET

55 EVCC

56 XT1

57 IPO_0/XT2

58 AWOVSS

59 AWOVCL

60 REGOVCC

61 X2

62 X1

63 FLMDO

64 P2_3/RLIN28TX / CSIH4CSS1

65 P2_2/RLIN28RX / CSIHACSS0

66 JPO_6/ EVTO

67 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX

68 PO_9/INTP12/ CSIH1CSS0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4

69 PO_8/INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

70 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3

71 EVSS

72 ISOVSS

73 ISOVCL

74 P1_5/ADCAITRGO / RLIN35TX / DPIN17 / INTP20 / CSIHASC

75 P1_4/RLIN35RX / INTP15 / DPIN18 / CSIH4SI

76 P2_4/ RLIN29RX / ADCAOSELO / CSIH4SO

77 P2_5/RLIN29TX / CSIH4SSI / ADCAOSEL1

78 P1_14/RLIN23RX / CAN7RX / INTP9 / CSIH4RYI / CSIHARYO

79 P1_15/RLIN23TX / CAN7TX

80 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / CAN6RX / INTP6 / RIIC1SDA / SENTORX /
ADCAOQI0S

81 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / RIIC1SCL / SENTOSPCO /
ADCAOQI1S

82 P8_3/ TAUJOIL / TAUJOOL / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S

83 P8_4 / TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S

84 P8_5 / TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

85 P8_6 / NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT

86 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.1 Pin Assignment 176-Pin LQFP

Pin No. Pin Name

87 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S

88 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S

89 AOVSS

90 AOVREF

91 APO_15/ ADCAOI15

92 APO_14 / ADCAOI14

93 APO_13/ ADCAO0I13

94 APO_12 / ADCAOI12

95 APO_11/ADCAOI11

9 APO_10 / ADCAOI10

97 APO_9/ ADCAOI9

98 APO_8/ ADCAOI8

99 APO_7 / ADCAOI7

100 APO_6 / ADCAOI6

101 APO_5/ ADCAOI5

102 APO_4 / ADCAOI4

103 APO_3/ ADCAOI3

104 APO_2 / ADCAOI2

105 APO_1/ADCAOI1

106 APO_0/ ADCAOIO

107 EVSS

108 P9_0/NMI/PWGASO / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
RIIC1SDA / ADCAOI2S

109 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
RIIC1SCL / ADCAOI3S

110 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

111 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S

112 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S

113 ISOVSS

114 REG1VCC

115 P20_3/ CAN4TX / PWGA670 / RLIN29TX / CSIG3RYI / CSIG3RYO

116 P20_2/ CAN4RX / INTP4 / PWGAB60 / RLIN29RX / CSIG3SC

117 P20_1/RLIN26TX / PWGA650 / CAN6TX / CSIG3SO

118 P20_0/RLIN26RX / PWGAB40 / CAN6RX / INTP6 / CSIG3SI

119 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX

120 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI

121 EVCC

122 AP1_11/ADCAL1I11

123 AP1_10/ADCAL1I10

124 AP1_9/ADCALI9

125 AP1_8/ADCA1I8

126 AP1_7/ADCALI7

127 AP1_6/ADCALI6

128 AP1_5/ADCA1I5

129 AP1_4/ADCALl4

130 AP1_3/ADCA1I3
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.1 Pin Assignment 176-Pin LQFP
Pin No. Pin Name
131 AP1_2/ADCA1I2
132 AP1_1/ADCA1I1
133 AP1_0/ADCA1I0
134 AP1_15/ ADCAL1I15
135 AP1_14/ ADCA1lI14
136 AP1_13/ADCA1I13
137 AP1_12/ ADCA1I12
138 A1VREF
139 A1VSS
140 BVCC
141 ISOVCL
142 ISOVSS
143 P18_0/CSIG1RY!/ CSIG1RYO / ETNBOLINK / PWGA610 / TAUJ3I0 / TAUJ300 / ADCALIOS
144 P18 1/PWGA620 / ETNBOTXDO / TAUJ3I1/ TAUJ30O1 / ADCALI1S
145 P18 2/ PWGA630 / ETNBOTXD1 / TAUJ3I2 / TAUJ302 / ADCALI2S
146 P18 3/ PWGA710 / ETNBOTXD2 / TAUJ3I3 / TAUJ303 / ADCA1I3S
147 P18 4/ CSIH1CSS4/ETNBOTXD3 / ADCALI4S
148 P18_5/CSIH1CSS5/ ETNBOTXEN / ADCALI5S
149 P18 6/ ADCALI6S
150 P18_7 / ETNBOTXCLK / ADCALI7S
151 BVSS
152 P10_6/TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX / INTP1/ MEMCOADO / RLIN24RX /
MODE2
153 P10_7/TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / MEMCOAD1 / RLIN24TX / TAUJ3I1 /
TAUJ301
154 P10_8/TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGA50 / MEMCOAD2 / TAUJ3I2 / TAUJ302 /
FLMD1
155 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGAG0O / CSIHORY! / CSIHORYO / MEMCOAD3 /
FLXAORXDB
156 P10_10/TAUDOI14 / TAUDOO14 / RLIN30TX / ENCAOE1 / PWGA70O / CSIHOCSS1 / MEMCOAD4 / TAUJ3I3 / TAUJ303
157 P10_11/PWGA160 / RLIN31RX /INTP11 / FLXAOTXENA / CSIH1CSS0 / TAUBOI1 / TAUBOO1 / MEMCOAD5
158 P10_12 / PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3 / MEMCOAD6
159 P10_13 /"CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOI5 / TAUBOO5 / MEMCOAD7 / CAN7TX
160 P10_14 / ADCA1TRGO / PWGA190 / FLXAORXDA / RLIN32TX /"CSIH3SSI / TAUBOI7 / TAUBOO7 / MEMCOADS /
CAN7RX /INTP9
161 P11_1 /"CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUB0O13 /
MEMCOAD9
162 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / MEMCOAD10 / SFMAOIO3
163 P11 _3/CSIH2SC / CAN3RX /INTP3/ PWGA280 / TAUB1I1 / TAUB10O1 / MEMCOAD11 / RLIN32TX / SFMAOIO2
164 P11 4/ CSIH2SI/ CAN3TX/INTP21 / PWGA290 / TAUB1I3 / TAUB10O3 / MEMCOAD12 / SFMAOIO1
165 P11 5/ CAN5SRX /INTP5 / RLIN33TX / PWGA300 / CSIH3SI / TAUB1I5 / TAUB1O5 / MEMCOAD13 / SFMAOIOO0
166 P11 6/ RLIN33RX/INTP13/ CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO / TAUB1I7 / TAUB10O7 / MEMCOAD14 /
SFMAOSSL
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.1 Pin Assignment 176-Pin LQFP

Pin No. Pin Name

167 P11_7/INTP5 / PWGA320 / CSIH3SC / TAUB1I9 / TAUB109 / MEMCOAD15 / SFMAOCLK

168 P11_15/CAN2RX / INTP2 / CSIH2CSS4 | PWGA550 / TAUBLI8 / TAUB108 / MEMCOASTB / ETNBORXERR /
RLIN36TX

169 P12_0/CAN2TX / PWGA560 / TAUB1I10 / TAUB1010 / CSIG2SSI / MEMCOA16 / RLIN36RX / INTP16

170 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570 / TAUB1I12 / TAUB1012 / MEMCOA17

171 P12_2/INTP19/ RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / MEMCOA18 / CSIG2RY! / CSIG2RYO

172 BVCC

173 BVSS

174 P10_0/ TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOO / TAUJ1I3 / TAPAOUP / CSIH1SI /
MEMCO0A19 / ETNBORXCLK / TAUJ103

175 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGA10 / TAUJ3I0 / TAPAOUN / CSIH1SC / ETNBORXDO /
MEMCO0A20 / TAUJ300 / MODEO

176 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / ETNBORXD1 /

MEMCOA21 / RLIN37TX / MODE1
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.2 Pin Assignment 233-Pin FPBGA
Pin No. Pin Name
Al BVSS
A2 P10_0/ TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOO / TAUJ1I3 / TAPAOUP / CSIH1SI /
MEMCO0A19 / ETNBORXCLK / TAUJ103
A3 P12_2/INTP19/ RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / MEMCOA18 / CSIG2RY! / CSIG2RYO
A4 P11_5/CANSRX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI / TAUBLI5 / TAUB105 / MEMCOAD13 / SFMAOIOO
A5 P11_1/ CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUBOO13 /
MEMCOAD9
A6 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOIS / TAUBOOS / MEMCOAD7 / CAN7TX
A7 P10_10/ TAUDOI14 / TAUD0OO14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1 / MEMCOAD4 / TAUJ3I3 / TAUJ303
A8 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTINL / PWGA40 / CANITX / MEMCOAD1 / RLIN24TX / TAUJ3I1 /
TAUJ301
A9 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CANIRX / INTP1 / MEMCOADO / RLIN24RX /
MODE2
A10 P19 2/ADCA1I18S
A1l P18_15/ADCA1I15S
A12 P18_13/ADCALI13S
A13 P18_6/ ADCALI6S
Al4 P18_5/CSIH1CSS5 / ETNBOTXEN / ADCALI5S
A15 P18_10/ADCA1I10S
A16 P18_8/ADCALI8S
AL7 ALVSS
B1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / MEMCOCLK /
RLIN37RX / INTP17
B2 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGALO / TAUJ3I0 / TAPAOUN / CSIH1SC / ETNBORXDO /
MEMCO0A20 / TAUJ300 / MODEO
B3 P13_1/MEMCOA20
B4 P12_0/CAN2TX / PWGA560 / TAUB1I10 / TAUB1010 / CSIG2SSI / MEMCOA16 / RLIN36RX / INTP16
B5 P11_4/CSIH2SI/ CAN3TX / INTP21 / PWGA290 / TAUB1I3 / TAUB103 / MEMCOAD12 / SFMA0IO1
B6 P11_3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / TAUB1I1 / TAUB101 / MEMCOAD11 / RLIN32TX / SFMA0IO2
B7 P10_14 / ADCAITRGO / PWGA190 / FLXAORXDA / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7 / MEMCOADS /
CAN7RX / INTP9
B8 P10_9/ TAUDOI12 / TAUDOO12 / RLIN3ORX / INTP10 / ENCAOEO / PWGAGB0 / CSIHORY! / CSIHORYO / MEMCOAD3 /
FLXAORXDB
B9 P19_3/ADCALI19S
B10 P19_1/ADCALI17S
B11 P18_7/ ETNBOTXCLK / ADCALI7S
B12 P18_11/ADCALI11S
B13 P18_3/PWGA710 / ETNBOTXD2 / TAUJ3I3 / TAUJ303 / ADCA1I3S
B14 P18_2/ PWGA630 / ETNBOTXD1 / TAUJ3I2 / TAUJ302 / ADCALI2S
B15 P18_1/PWGA620 / ETNBOTXDO / TAUJ3I1 / TAUJ301 / ADCA1I1S
B16 AP1_12/ADCAL1I12
B17 AP1_14/ADCAL1I14
C1 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9 / MEMCORD
c2 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / ETNBORXD3 / PWGA540
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.2 Pin Assignment 233-Pin FPBGA

Pin No. Pin Name

c3 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / ETNBORXD1 /
MEMCO0A21 / RLIN37TX / MODE1

c4 P13_0/MEMCOA19

c5 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570 / TAUB1I12 / TAUB1012 / MEMCOA17

C6 P11_7/INTP5 / PWGA320 / CSIH3SC / TAUB1I9 / TAUB109 / MEMCOAD15 / SFMAOCLK

c7 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / MEMCOAD10 / SFMA0IO3

cs P10_11/PWGA160 / RLIN31RX / INTP11 / FLXAOTXENA / CSIH1CSSO0 / TAUBOI1 / TAUBOO1 / MEMCOAD5

C9 P18_14 / ADCA1I14S

C10 P19 0/ADCALI16S

ci11 P18_4/CSIH1CSS4 / ETNBOTXD3 / ADCALI4S

C12 P18_12/ ADCALI12S

c13 P18 9/ADCALI9S

C14 P18_0/CSIG1RYI/CSIGIRYO / ETNBOLINK / PWGA610 / TAUJ3I0 / TAUJ300 / ADCA1I0S

C15 AP1_13/ADCAL1I13

C16 AP1_15/ADCALI15

c17 AP1_0/ADCA1I0

D1 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013 / MEMCOCS1

D2 P11_0/CSIH2RYI/ CSIH2RYO / ADCALTRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11 /" MEMCOWR

D3 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530 / ETNBORXD2 / MEMCO0A22

D4 BVCC

D5 P11_15/CAN2RX / INTP2 / CSIH2CSS4 | PWGA550 / TAUBLI8 / TAUB108 / MEMCOASTB / ETNBORXERR /
RLIN36TX

D6 P11_6/RLIN33RX / INTP13 / CAN5TX / ADCALITRG1 / PWGA310 / CSIH3SO / TAUB1I7 / TAUB107 / MEMCOAD14 /
SFMAOSSL

D7 P10_12 / PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3 / MEMCOAD6

D8 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGA50 / MEMCOAD2 / TAUJ3I2 / TAUJ302 /
FLMD1

D9 BVSS

D10 BVCC

D11 BVCC

D12 ISOVSS

D13 ISOVCL

D14 ALVSS

D15 AP1_1/ADCA1I1

D16 AP1_2/ADCALI2

D17 AP1_3/ADCA1I3

E1l P11 12/ RLIN25RX / PWGA520 / TAUB1I2 / TAUB102 / MEMCOWAIT

E2 P11 _10/CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015 / MEMCOCS2

E3 P11 8/ CSIG1SSI /RLIN35TX / PWGA480 / TAUBLI11 / TAUB1011 / MEMCOCSO

E4 BVCC

E14 ALVREF

E15 AP1_5/ADCALI5

E16 AP1_6/ADCA1I6

E17 AP1_8/ADCA1I8
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.2 Pin Assignment 233-Pin FPBGA

Pin No. Pin Name

F1 P13_3/ETNBORXERR

F2 P13_2/ETNBORXDV

F3 P11_11/CSIG1SI/RLIN25TX / PWGA510 / TAUB1I0 / TAUB100 /" MEMCOCS3 / ETNBORXDV

F4 BVSS

F14 AP1_4/ADCALl4

F15 AP1_7/ ADCALI7

F16 AP1_9/ADCA1I9

F17 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI

G1 P12_3/RLIN27RX / PWGA680 / CSIG2SI / MEMCOBENO / TAUBLI6 / TAUB1O6

G2 P13 4

G3 P13_5/MEMCOA21

G4 ISOVCL

G7 BVSS

G8 BVSS

G9 BVSS

G10 BVSS

Gl1 BVSS

G14 AP1_10/ADCAL1I10

G15 AP1_11/ADCA1I11

G16 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX

G17 P20_0/ RLIN26RX / PWGAB40 / CAN6RX / INTP6 / CSIG3SI

H1 P12 4/RLIN27TX / PWGAB90 / CSIG2SC / ETNBOMDIO / MEMCOBEN1

H2 P13_7/PWGA730

H3 P13_6 / MEMCOA22 / PWGAT720

H4 ISOVSS

H7 BVSS

H8 BVSS

H9 BVSS

H10 BVSS

H11 EVSS

H14 EVCC

H15 P20_1/RLIN26TX / PWGAB50 / CAN6TX / CSIG3SO

H16 P20_2/ CAN4RX / INTP4 / PWGAB60 / RLIN29RX / CSIG3SC

H17 P20_3/CANATX / PWGA670 / RLIN29TX / CSIG3RYI / CSIG3RYO

Ji PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

J2 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202

J3 P12_5/PWGA700 / ETNBOMDC / CSIG2SO / TAUB1I4 / TAUB104

J4 PO_2/ TAUDOI6 / TAUDOO6 / CANLRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203

J7 BVSS

J8 BVSS

J9 BVSS

J10 EVSS

Ji1 EVSS

J14 REG1VCC

J15 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.2 Pin Assignment 233-Pin FPBGA
Pin No. Pin Name
J16 P9_4 / CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S
J17 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S
K1 P0O_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
K2 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
K3 PO_4 / RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPINS / TAUBOI12 / TAUB0O12
K4 EVCC
K7 EVSS
K8 EVSS
K9 EVSS
K10 EVSS
K11 EVSS
K14 ISOVSS
K15 APO_0/ ADCAOIO
K16 P9_0/NMI/PWGA80 / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
RIIC1SDA / ADCAOI2S
K17 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
RIIC1SCL / ADCAOI3S
L1 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS / RLIN26RX / PWGA340
L2 PO_12/ RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI / RLIN26TX
L3 PO_6/INTP2/DPIN10 / SELDP2 / CSIH1SC / PWGA350
L4 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CANSTX
L7 EVSS
L8 EVSS
L9 EVSS
L10 EVSS
L11 EVSS
L14 EVSS
L15 APO_4 / ADCAOI4
L16 APO_2 / ADCAOI2
L17 APO_1/ADCAOI1
M1 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CANSRX / INTP5
M2 P1_0/RLIN33RX / INTP13/ TAUJ2I0 / TAUJ200 / CSIG4SSI
M3 P2_9/PWGAT770
M4 P2_7 / RLIN210RX
M14 AOVREF
M15 APO_8/ ADCAOI8
M16 APO_5 / ADCAOI5
M17 APO_3/ ADCAOI3
N1 P1_2/CAN3RX /INTP3/DPIN19 / TAUJ2I2 / TAUJ202 / CSIG4SI
N2 P1_1/INTP18/RLIN33TX / CSIG4SC / TAUJ2I1 / TAUJ201
N3 P1_3/INTP19/CAN3TX / DPIN23/ CSIG4SO / TAUJ2I3 / TAUJ203
N4 P2_11/PWGA790
N14 AOVSS
N15 APO_11/ADCAOI11
N16 APO_7 / ADCAOI7
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.2 Pin Assignment 233-Pin FPBGA

Pin No. Pin Name
N17 APO_6 / ADCAOI6
P1 P1_12/CAN4RX / INTP4 / RLIN36TX
P2 P1_13/CANATX/RLIN36RX / INTP16
P3 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S
P4 P8_12/ TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S
P5 JPO_1/INTP1/ TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
P6 P1_11/ADCALTRG2 / RLIN24TX / DPIN22 / INTP14
P7 P2_13/RLIN211TX
P8 P2_15/PWGA750
P9 EVCC
P10 REGOVCC
P11 ISOVSS
P12 ISOVCL
P13 P8_6/ NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
P14 P8_8/CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S
P15 APO_13/ ADCAO0I13
P16 APO_10 / ADCAOI10
P17 APO_9/ ADCAOI9
R1 P2_6/ADCAOSEL2 / CSIG4RY! / CSIG4ARYO
R2 P2_10 / PWGA780
R3 JPO_4 / DCUTRST
R4 JP0_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
R5 P2_1/RLIN27TX / CAN6TX
R6 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCALTRG1
R7 P1_9/DPIN20/ INTP21
R8 P3_0/PWGA760
R9 FLMDO
R10 PO_9/INTP12/ CSIH1CSSO0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4
R11 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIH1IRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
R12 P2_5/RLIN29TX / CSIH4SSI / ADCAOSEL1
R13 P1_15/RLIN23TX / CAN7TX
R14 P8_4 / TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S
R15 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S
R16 APO_14 / ADCAOI14
R17 APO_12 / ADCAOI12
T1 P2_8/RLIN210TX
T2 P2_12/ RLIN211RX
T3 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S
T4 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
T5 P2_0/RLIN27RX / CAN6RX / INTP6
T6 P2_14/ PWGAT740
T7 IPO_0/XT2
T8 AWOVCL
T9 X1
T10 P2_2/RLIN28RX / CSIH4CSSO
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.2 Pin Assignment 233-Pin FPBGA

Pin No. Pin Name

T11 PO_10/INTP3/CSIH1CSS1/DPIN11/ RLIN22TX / TAUBOI6 / TAUBOO6 / CAN4TX

T12 PO_8/INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 /"CSIH1SSI / TAUBOI2 / TAUB0OO2 / CAN3TX

T13 P2_4/RLIN29RX / ADCAOSELO / CSIH4SO

T14 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / RIIC1SCL / SENTOSPCO /
ADCAOQI1S

T15 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

T16 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAO0I16S

T17 APO_15/ ADCAOI15

Ul EVSS

U2 P8 _2/TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / RLIN37TX / ADCAO0I4S

u3 JPO_5/NMI/RTCAOOUT / TAUJOI3 / TAUJOO3 /"DCURDY /LPDCLKOUT

U4 JPO_0/INTPO/TAUJ2I0 / TAUJ200/ FPDR / FPDT / DCUTDI / LPDI / LPDIO

us P18

ué "RESET

u7 XT1

us AWOVSS

U9 X2

u10 P2_3 /RLIN28TX / CSIH4CSS1

U1l JPO_6/ EVTO

ui2 P1_5/ADCALTRGO / RLIN35TX / DPIN17 / INTP20 / CSIH4SC

U13 P1_4/RLIN35RX /INTP15/ DPIN18 / CSIH4SI

ul4 P1_14/RLIN23RX / CAN7RX /INTP9 / CSIH4RYI / CSIH4RYO

U15 P8_0/TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO / CAN6RX / INTP6 / RIIC1SDA / SENTORX /
ADCAO0IOS

Ul6 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S

ul7 AOVSS

Table 2A.3 Reserved
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RH850/F1KH, RH850/F1KM Section 2A Pin Function of RH850/F1KH-D8

Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name

Al BVSS

A2 P24 5/ CAN1ORX /INTP20

A3 P24 2/ CAN9TX

A4 P24_3/ CAN9RX / INTP19

A5 P22_7 / MMCAOCMD

A6 P12_1/RLIN34RX /INTP14 / CSIH2CSS5 / PWGA570 / TAUB1I12 / TAUB1012 /| MEMCOA17

AT P12_0/CAN2TX / PWGA560 / TAUB1I10 / TAUB1010 /"CSIG2SSI / MEMCOA16 / RLIN36RX / INTP16

A8 P22_11/ MMCAODAT2

A9 P11 5/ CAN5SRX /INTP5/ RLIN33TX / PWGA300 / CSIH3SI / TAUBL1I5 / TAUB1O5 / MEMCOAD13 / SFMAOIOO0

Al10 P11 4/ CSIH2SI/ CAN3TX/INTP21 / PWGA290 / TAUB1I3 / TAUB10O3 / MEMCOAD12 / SFMAOIO1

All P22_15/ MMCAODAT6

Al2 P11 1 /"CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUBOO13 /
MEMCOAD9

Al13 P10_12/PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3 / MEMCOADG

Al4 P10_10/TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOE1 / PWGA70O / CSIHOCSS1 / MEMCOAD4 / TAUJ3I3 / TAUJ303

Al5 P19 1/ADCAL1I17S

Al16 P19_0/ADCALI16S

Al7 P18 15/ ADCA1I15S

Al8 P18 6/ PWGA950 / ADCALI6S

A19 P18 3/ PWGA710 / ETNBOTXD2 / TAUJ3I3 / TAUJ303 / ADCA1I3S

A20 P18 9/ ADCALI9S

A21 P18_0/CSIG1RY!/ CSIG1RYO / ETNBOLINK / PWGA610 / TAUJ3I0 / TAUJ300 / ADCALIOS

A22 A1VSS

B1 P24 6/ CAN11TX

B2 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP /" CSIGOSSI /
PWGAS530 / ETNBORXD2 / MEMCO0A22

B3 P24 _4 | CAN10TX

B4 P24 1/ CAN8BRX /INTP18

B5 P24_0/ CAN8TX

B6 P13 1/ MEMCO0A20

B7 P22_9 / MMCAODATO

B8 P22_12 / MMCAODAT3

B9 P11 6/ RLIN33RX/INTP13/ CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO / TAUB117 / TAUB10O7 /| MEMCOAD14 /
SFMAOSSL

B10 P22_14 | MMCAODATS5

B11l P21_1/ MMCAODAT7

B12 P10_14 / ADCA1TRGO / PWGA190 / FLXAORXDA / RLIN32TX /"CSIH3SSI / TAUBOI7 / TAUBOO7 / MEMCOADS /
CAN7RX /INTP9

B13 P10_11/PWGA160 / RLIN31RX /INTP11 / FLXAOTXENA / CSIH1CSS0/ TAUBOI1 / TAUBOO1 / MEMCOAD5

B14 P10_8/TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGA50 / MEMCOAD2 / TAUJ3I2 / TAUJ302 /
FLMD1

B15 P19 3/ ADCA1I19S

B16 P18 7 /ETNBOTXCLK / ADCA1I7S

B17 P18 13/ADCA1I13S
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Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name

B18 P18_4/CSIH1CSS4 / ETNBOTXD3 / ADCALI4S

B19 P18_8/ADCALI8S

B20 P18 1/PWGA620 / ETNBOTXDO / TAUJ3I1 / TAUJ301 / ADCALI1S

B21 AP1_13/ADCAL1I13

B22 AP1_15/ADCALI15

c1 P24_7/ CAN11RX / INTP21

C2 P22_6/ETNB1TXCLK

c3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / ETNBORXD3 / PWGA540

c4 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / MEMCOCLK /
RLIN37RX / INTP17

C5 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / ETNBORXD1 /
MEMCO0A21 / RLIN37TX / MODE1

C6 P22_8/MMCAOCLK

c7 P13 0/MEMCOA19

cs P22_10/ MMCAODAT1

co P11_7/INTP5/ PWGA320 / CSIH3SC / TAUB1I9 / TAUB109 / MEMCOAD15 / SFMAOCLK

C10 P22 13/ MMCAODAT4

ci11 P11_3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / TAUB1I1 / TAUB101 / MEMCOAD11 / RLIN32TX / SFMA0IO2

C12 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOI5 / TAUBOOS / MEMCOAD7 / CAN7TX

c13 P10_9/TAUDOI12 / TAUDOO12 / RLIN30RX / INTP10 / ENCAOEOQ / PWGAG0 / CSIHORY! / CSIHORYO / MEMCOAD3 /
FLXAORXDB

C14 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CANITX / MEMCOAD1 / RLIN24TX / TAUJ3I1 /
TAUJ301

C15 P18_14 / ADCA1I14S

C16 P18 12/ ADCALI12S

ci17 P18_11/ADCALI11S

c18 P18_10/ADCA1I10S

C19 P18_2 / PWGAG30 / ETNBOTXD1 / TAUJ3I2 / TAUJ302 / ADCA1I2S

C20 AP1_12/ADCAL1I12

c21 AP1_0/ADCALI0

c22 AP1_1/ADCA1I1

D1 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9 / MEMCORD

D2 P22_4/ETNB1TXDO

D3 P22 5/ETNB1TXEN

D4 BVCC

D5 BVCC

D6 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGALO / TAUJ3I0 / TAPAOUN / CSIH1SC / ETNBORXDO /
MEMCO0A20 / TAUJ300 / MODEO

D7 P10_0/TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOO / TAUJ1I3 / TAPAOUP / CSIH1SI /
MEMCO0A19 / ETNBORXCLK / TAUJ103

D8 P12 2/INTP19/ RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / MEMCOA18 / CSIG2RY! / CSIG2RYO

D9 P11_15/CAN2RX / INTP2 / CSIH2CSS4 | PWGA550 / TAUBLI8 / TAUB108 / MEMCOASTB / ETNBORXERR /
RLIN36TX

D10 BVSS

D11 P11 2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / MEMCOAD10 / SFMAOIO3
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Table 2A.4 Pin Assignment 324-Pin FPBGA
Pin No. Pin Name
D12 BVCC
D13 BVSS
D14 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CANIRX / INTP1 / MEMCOADO / RLIN24RX /
MODE2
D15 P19_2/ADCAL1I18S
D16 P18_5/CSIH1CSS5 / ETNBOTXEN / ADCALI5S
D17 ISOVSS
D18 ISOVCL
D19 BVCC
D20 AP1_14/ADCAL1I14
D21 AP1_3/ADCA1I3
D22 AP1_5/ADCALI5
E1 P22_3/ETNB1TXD1
E2 P11 8/ CSIG1SSI / RLIN35TX / PWGA480 / TAUB1I11 / TAUB1011 / MEMCOCSO
E3 P11_0/CSIH2RYI/ CSIH2RYO / ADCA1TRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11 / MEMCOWR
E4 BVCC
E19 ALVSS
E20 AP1_2/ADCA1I2
E21 AP1_4/ADCALl4
E22 AP1_7/ ADCALI7
F1 P22_2/ETNB1TXD2
F2 P22_1/ETNB1TXD3
F3 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013 / MEMCOCS1
F4 BVCC
F19 A1VREF
F20 AP1_6/ADCALI6
F21 AP1_9/ADCA1I9
F22 AP1_8/ADCA1I8
G1 P22_0/ETNB1RXCLK
G2 P11_11/CSIG1SI/RLIN25TX / PWGA510 / TAUB1I0 / TAUB10O0 / MEMCOCS3 / ETNBORXDV
G3 P11_10/CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015 / MEMCOCS2
G4 BVSS
G19 AP1_10/ADCAL1I10
G20 AP1_11/ADCAL1I11
G21 P20_6 / PWGA880
G22 P20_7 / PWGA890
H1 P21_4/ETNB1RXDO
H2 P11 12/ RLIN25RX / PWGA520 / TAUB1I2 / TAUB102 / MEMCOWAIT
H3 P21_0/ETNB1RXDV
H4 ISOVCL
H19 EVCC
H20 P20_8/PWGA900
H21 P20_9/ PWGA910
H22 P20_4/ RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI
Ji P21_5/ETNB1RXD3
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Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name
J2 P21_2/ETNB1RXD2
J3 P21_3/ETNB1RXD1
Ja ISOVSS
J9 BVSS
J10 BVSS
Ji1 BVSS
Ji12 BVSS
J13 BVSS
J14 BVSS
J19 EVSS
J20 P20_0/RLIN26RX / PWGAB40 / CAN6RX / INTP6 / CSIG3S|
J21 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX
J22 P20_1/RLIN26TX / PWGAB50 / CAN6TX / CSIG3SO
K1 P21_6/ETNBIMDC
K2 P13 5/MEMCOA21
K3 P13_2/ETNBORXDV
K4 BVSS
K9 BVSS
K10 BVSS
K11 BVSS
K12 BVSS
K13 BVSS
K14 EVSS
K19 EVCC
K20 P20_2 / CAN4RX / INTP4 / PWGAB60 / RLIN29RX / CSIG3SC
K21 P20_3/ CANATX / PWGA670 / RLIN29TX / CSIG3RYI / CSIG3RYO
K22 P20_10/ PWGA920
L1 P21_7 / ETNB1IMDIO
L2 P21_8/ETNB1RXERR
L3 P13_3/ETNBORXERR
L4 P12_3/RLIN27RX / PWGAB80 / CSIG2SI /" MEMCOBENO / TAUB1I6 / TAUB106
L9 BVSS
L10 BVSS
L11 BVSS
L12 BVSS
L13 EVSS
L14 EVSS
L19 REG1VCC
L20 P20_11/PWGA930
L21 P20_12 / PWGA940
L22 P20_15/ RLIN214RX
M1 P21_9
M2 P21_10
M3 P13_4/ETNBILINK
M4 P13_6 / MEMCOA22 /| PWGAT720
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Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name
M9 BVSS
M10 BVSS
M11 BVSS
M12 EVSS
M13 EVSS
M14 EVSS
M19 ISOVSS
M20 P20_13/ RLIN215RX / PWGA950
M21 P20_14 / RLIN215TX
M22 P23 10/ RLIN214TX
N1 P21_11/RLIN213RX
N2 P21_13/RLIN212RX
N3 P13_7 / MEMCOA23 / PWGA730
N4 P12_4/RLIN27TX / PWGA690 / CSIG2SC / ETNBOMDIO / MEMCOBEN1
N9 EVSS
N10 EVSS
N11 EVSS
N12 EVSS
N13 EVSS
N14 EVSS
N19 P9_4/ CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S
N20 P23_7/CSIG4SI
N21 P23 8/CSIG4SC
N22 P23_9/ CSIG4SSI|
P1 P21_12 / RLIN213TX
P2 P21_14/RLIN212TX
P3 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
P4 PO_2 / TAUDOI6 / TAUDOO6 / CANLRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
P9 EVSS
P10 EVSS
P11 EVSS
P12 EVSS
P13 EVSS
P14 EVSS
P19 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S
P20 P23 6/CSIG4SO
P21 P23_4/ CSIH4RYI / CSIH4RYO
P22 P23 5/ CSIG4RYI/ CSIG4RYO
R1 P12 5/PWGA700 / ETNBOMDC / CSIG2SO / TAUB1I4 / TAUB104
R2 PO_3/ TAUDOI8 / TAUDOO8 / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
R3 PO_6/INTP2/DPIN10 / SELDP2 / CSIH1SC / PWGA350
R4 PO_4 /RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12
R19 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S
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Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name

R20 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
RIIC1SCL / ADCAOI3S

R21 P23_2/ CSIH4SI

R22 P23 3/ CSIH4ASC

T1 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

T2 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUB0OOS / RLIN26RX / PWGA340

T3 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CAN5RX / INTP5

T4 EVCC

T19 EVSS

T20 P9_0/NMI/PWGA8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
RIIC1SDA / ADCAOI2S

T21 P23 0/ CSIH4SSI

T22 P23_1/CSIH4SO

U1 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14

u2 PO_12/ RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI / RLIN26TX

U3 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

U4 P1_1/INTP18/RLIN33TX / CSIG4SC / TAUJ2I1 / TAUJ201

u19 AOVREF

u20 APO_5/ ADCAOI5

u21 APO_2 / ADCAOI2

u22 APO_0/ ADCAOIO

V1 P1_0/RLIN33RX /INTP13/ TAUJ2I0 / TAUJ200 / CSIG4SSI

V2 P1_12/CAN4RX / INTP4 / RLIN36TX

V3 P1_3/INTP19/CAN3TX / DPIN23/ CSIG4SO / TAUJ2I3 / TAUJ203

V4 P1_13/CANATX / RLIN36RX / INTP16

V19 AOVSS

V20 APO_10 / ADCAO0I10

v21 APO_4/ ADCAOI4

V22 APO_1/ADCAOI1

wi P1_2/CAN3RX /INTP3/DPIN19 / TAUJ2I2 / TAUJ202 / CSIG4SI

w2 P2_7 / RLIN210RX

w3 P2_8/RLIN210TX

W4 P2_11/PWGA790

W5 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK

W6 JPO_1/INTP1/TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO

w7 P1_9/DPIN20/ INTP21

w8 EVCC

w9 AWOVCL

W10 REGOVCC

w11 PO_9/INTP12/ CSIH1CSSO / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4

W12 ISOVSS

w13 ISOVCL

w14 P1_15/RLIN23TX / CAN7TX

W15 EVSS

W16 EVCC

w17 P3_7 / CAN10RX / INTP20 / PWGA860
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Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name

w18 P3_10/ CAN11TX

W19 APO_14 / ADCAOI14

W20 APO_8 / ADCAOI8

w21 APO_6 / ADCAOI6

W22 APO_3/ ADCAOI3

Y1 P2_6/ ADCAOSEL2 / CSIG4RYI / CSIG4RYO

Y2 P2_12/RLIN211RX

Y3 P2_9/PWGA770

Y4 P8_12/ TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAOI19S
Y5 JP0_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS

Y6 P2_1/RLIN27TX / CAN6TX

Y7 P2_13/RLIN211TX

Y8 P3_0/PWGA760

Y9 FLMDO

Y10 JP0_6/ EVTO

Y11 PO_8/INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

Y12 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
Y13 P1_14/RLIN23RX / CAN7RX / INTP9 / CSIH4RYI / CSIH4RYO

Y14 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / RIIC1SCL / SENTOSPCO /

ADCAOI1S

Y15 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

Y16 P3_1/PWGA800

Y17 P3_3/CANSRX / INTP18 / PWGA820

Y18 P3_6 / PWGA850 / CAN9TX

Y19 P3_9/CAN11RX /INTP21

Y20 APO_13/ ADCAO0I13

Y21 APO_12 / ADCAOI12

Y22 APO_7 / ADCAOI7

AAL P2_10 / PWGAT780

AA2 P8_2/ TAUJO0IO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / RLIN37TX / ADCAOI4S

AA3 P8_10/ CSIH3CSS3 / DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S

AA4 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT

AA5 P2_0/RLIN27RX / CAN6RX / INTP6

AAB P1_11/ADCALTRG2 / RLIN24TX / DPIN22 / INTP14

AA7 P2_14/ PWGAT740

AA8 IPO_0/ XT2

AA9 P2_15/PWGA750

AA10 P2_3/RLIN28TX / CSIH4CSS1

AAL1 P2_2/ RLIN28RX / CSIH4CSSO

AAL2 P1_5/ADCALTRGO/ RLIN35TX / DPIN17 / INTP20 / CSIHASC

AA13 P1_4/RLIN35RX / INTP15 / DPIN18 / CSIH4SI

AA14 P8_0/TAUJO0IO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO0 / CAN6RX / INTP6 / RIIC1SDA / SENTORX /

ADCAO0I0S

AA15 P8_4/TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS?2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S
AA16 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S

AAL7 P3_12/CSIH4CSS1
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Table 2A.4 Pin Assignment 324-Pin FPBGA

Pin No. Pin Name
AA18 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S
AA19 P3_4/PWGA830 / CANSTX
AA20 P3_8/PWGA870 / CAN10TX
AA21 APO_11/ADCAOI11
AA22 AP0_9 / ADCAOI9
AB1 EVSS
AB2 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S
AB3 JP0_4/ DCUTRST
AB4 JPO_0/INTPO / TAUJ2I0 / TAUJ200 / FPDR / FPDT / DCUTDI / LPDI / LPDIO
AB5 P1_10/RLIN24RX / DPIN21/ INTP22 / ADCAITRG1
AB6 P18
AB7 "RESET
AB8 XT1
AB9 AWOVSS
AB10 X2
AB11 X1
AB12 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX
AB13 P2_4/ RLIN29RX / ADCAOSELO / CSIH4SO
AB14 P2_5/RLIN29TX / CSIH4SSI / ADCAOSEL1
AB15 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S
AB16 P3_2/ PWGA810
AB17 P3_11/ CSIH4CSS0
AB18 P8_6/NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
AB19 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S
AB20 P3_5/CANIRX / INTP19 / PWGA840
AB21 APO_15/ ADCAOI15
AB22 AOVSS
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2A.2  Pin Description

Table 2A.5 Pin Functions

No. of Pins
Pin Name 176 Pins 233 Pins 272 Pins 324 Pins 10 |Pin Function Unit
ANnVREF v v — v — | ADCAnN voltage supply and reference voltage ADCAN
n=0,1 n=0,1 — n=0,1
AnVSS 4 v — v — |ADCAnN ground
n=0,1 n=0,1 — n=0,1
ADCAOImM 4 v — v I |ADCAQ input channel m with 12-bit resolution
m=0to15 |m=0tol5 [— m=0to 15
ADCAlIm 4 v — v I |ADCAL input channel m with 12-bit resolution
m=0to1l5 |m=0tol5 |[— m=0to 15
ADCAOIMmS 4 v — v I |ADCAQ input channel m with 10-bit resolution
m=0to1ll, [m=0to1l, |— m=0to 11,
14to 19 14t0 19 14t0 19
ADCA1ImS 4 v — v I |ADCAL input channel m with 10-bit resolution
m=0to7 m=0t0o19 |— m=0to 19
ADCAOSELy v v — v O |Selection piny for ADCAO input and external MPX
y=0to2 y=0to2 — y=0to2
ADCANTRGY v v — v I |ADCAnN external trigger pin'y
n=0,1 n=0,1 — n=0,1
y=0to2 y=0to2 y=0to2
APO_m v v — v 10 |Analog port 0_m Port
m=0to15 [m=0t015 |— m=0to 15
AP1_m v v — v 10 |Analog port 1._m
m=0t0o1l5 [m=0tol5 [— m=0to 15
APO v v — v O |Port output signal for analog input LPSO
AWOVCL v v — v — |Voltage regulator for Always-On area (AWO area) capacitor Power
connection
AWOVSS 4 v — v — | Internal logic for Always-On area (AWO area) ground
BVCC 4 v — v — | Port buffer voltage supply
BVSS v v — v — | Port buffer ground
CANzRX 4 v — v | CANz receive data input RCFDCn
z=0to7 z=0to7 — z=0to 11
CANzTX v v — v O |CANz transmit data output
z=0to7 z=0to7 — z=0to 11
CSCXFOUT v v — v O |Clock output Clock
CSIGNnRY!I 4 v — v I |CSIGn ready (1) / busy (0) input signal CSIGn
n=0to4 n=0to4 — n=0to4
CSIGNRYO 4 v — v O |CSIGn ready (1) / busy (0) output signal
n=0to4 n=0to4 — n=0to4
CSIGnSC 4 v — v 10 |CSIGn serial clock signal
n=0to4 n=0to4 — n=0to4
CSIGnSI v v — v | |CSIGn serial data input
n=0to4 n=0to4 — n=0to4
CSIGnSO 4 v — v O |CSIGn serial data output
n=0to4 n=0to4 — n=0to4
“CsiGnssI v v — v I |CSIGn SS function control input signal
n=0to4 n=0to4 — n=0to4
CSIHNCSS0 4 v — v O |CSIHn serial peripheral chip select signal 0 CSIHn
n=0to4 n=0to4 — n=0to4
CSIHNCSS1 4 v — v O |CSIHn serial peripheral chip select signal 1
n=0to4 n=0to4 — n=0to4
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Table 2A.5 Pin Functions

No. of Pins
Pin Name 176 Pins 233 Pins 272 Pins 324 Pins 10 |Pin Function Unit
CSIHNCSS2 v v — v O | CSIHn serial peripheral chip select signal 2 CSIHn
n=0to3 n=0to3 — n=0to3
CSIHNCSS3 v v — v O |CSIHn serial peripheral chip select signal 3
n=0to3 n=0to3 — n=0to3
CSIHNnCSS4 v v — v O |CSIHn serial peripheral chip select signal 4
n=0to2 n=0to2 — n=0to2
CSIHNCSS5 4 v — v O |CSIHn serial peripheral chip select signal 5
n=0to2 n=0to2 — n=0to2
CSIHNCSS6 v v — v O | CSIHn serial peripheral chip select signal 6
n=0 n=0 — n=0
CSIHNCSS7 v v — v O | CSIHn serial peripheral chip select signal 7
n=0 n=0 — n=0
CSIHNRYI v v — v I |CSIHn ready (1) / busy (0) input signal
n=0to4 n=0to4 — n=0to4
CSIHNRYO v v — v O |CSIHn ready (1) / busy (0) output signal
n=0to4 n=0to4 — n=0to4
CSIHnSC v v — v 10 |CSIHn serial clock signal
n=0to4 n=0to4 — n=0to4
CSIHNnSI 4 v — v I |CSIHn serial data input
n=0to4 n=0to4 — n=0to4
CSIHNnSO v v — v O |CSIHn serial data output
n=0to4 n=0to4 — n=0to4
“CSIAnSSI v v — v I |CSIHn slave select input signal
n=0to4 n=0to4 — n=0to4
"DCURDY v v — v O |Debug ready ocD
DCUTCK 4 v — v | |Debug clock
DCUTDI 4 v — v | |Debug data input
DCUTDO 4 v — v O |Debug data output
DCUTMS v v — v | |Debug mode select
DCUTRST v v — v | |Debug reset
DPINm 4 v — v | |Digital port input m LPSO
m=0t023 [m=0t023 |— m=0to 23
DPO v v — v O |Port output signal for digital input
ENCAOTINm v v — v I |ENCAO capture trigger input m ENCAN
m=0,1 m=0,1 — m=0,1
ENCAOEO v v — v I |ENCAO encoder input O
ENCAOE1 v v — v I |ENCAO encoder input 1
ENCAOEC v v — v | |ENCAO encoder clear input
ETNBNLINK v v — v I |PHY link status ETNBn
n=0 n=0 — n=0,1
ETNBnMDC 4 v — v O |PHY management clock
n=0 n=0 — n=0,1
ETNBnMDIO 4 v — v 10 |Management transmit / receive data signal
n=0 n=0 — n=0,1
ETNBNRXCLK |v v — v I |Mll receive clock
n=0 n=0 — n=0,1
ETNBnRXD[3:0] |v v — v I [MIl receive data input
n=0 n=0 — n=0,1
ETNBnRXDV v v — v I |Mll receive data valid
n=0 n=0 — n=0,1
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Table 2A.5 Pin Functions
No. of Pins
Pin Name 176 Pins 233 Pins 272 Pins 324 Pins 10 |Pin Function Unit
ETNBNnRXERR |v v — v I |Mll receive error ETNBN
n=0 n=0 — n=0,1
ETNBnTXCLK |V v — v I [MIl transmit clock
n=0 n=0 — n=0,1
ETNBNTXD[3:0] |v v — v O [MIl transmit data output
n=0 n=0 — n=0,1
ETNBNTXEN v v — v O |MIl transmit data enable
n=0 n=0 — n=0,1
EVCC 4 v — v — | Port buffer voltage supply Power
EVSS 4 v — v — | Port buffer ground
EVTO v v — v O |Event output TEU_OUT
FLMDO 4 v — v | |Operating mode select pin 0 Mode
FLMD1 4 v — v | |Operating mode select pin 1
FLXAORXDA 4 v — v I |FLXAO channel A receive data input FLXAn
FLXAORXDB 4 v — v I |FLXAO channel B receive data input
FLXAOSTPWT |V v — v I |FLXAOQ stop watch trigger input
FLXAOTXDA v v — v O |FLXAO channel A transmit data output
FLXAOTXDB v v — v O |FLXAO channel B transmit data output
FLXAOTXENA |V v — v O |FLXAO channel A transmit enable
FLXAOTXENB |v v — v O |FLXAO channel B transmit enable
FPDR v v — v I |Serial Communication Interface RXD FLASH
FPDT v v — v O |Serial Communication Interface TXD
FPCK v v — v | |Serial Communication Interface clock
INTPmM 4 v — v | |External interrupt input m INTC
m=0t023 [m=0t023 |— m=0to 23
IPO_0O 4 v — v I |Input port 0_O Port
ISOVCL 4 v — v — | Voltage _regulator for Isolated area (ISO area) capacitor Power
connection
ISOVSS v v — v — |Internal logic for Isolated area (ISO area) ground
JPO_m v v — v 10 |JTAG port 0_m JTAG
m=0to6 m=0to6 — m=0to6
KROIm 4 v — v I |KRO key input signal KRn
m=0to7 m=0to7 — m=0to7
LPDCLK v v — v | |LPD clock input (4-pin mode) LPD
LPDCLKOUT 4 v — v O |LPD clock output (4-pin mode)
LPDI 4 v — v | |LPD data input (4-pin mode)
LPDIO 4 v — v 10 |LPD data input / output (1-pin mode)
LPDO v v — v O |LPD data output (4-pin mode)
MEMCOAmM v v — v O |MEMCO address m MEMCn
m=16t022 m=16t022 |— m=16to 23
MEMCOADmM v v — v 10 |MEMCO address / data m
m=0to15 [m=0tol5 [— m=0to 15
"MEMCOASTB |” v — v MEMCO address strobe
“MEMCOBENm |¥ v — v MEMCO byte enable m
m=0,1 m=0,1 — m=0,1
MEMCOCLK v v — v O |MEMCO clock output
“MEMcocsm. |V v — v O |MEMCO chip selectm
m=0to3 m=0t03 — m=0to3
"MEMCORD v v — v O |MEMCO read strobe
“MEMCOWAIT |V v — v I |MEMCO wait input
“MEMCOWR_ |V v — v O |MEMCO write strobe
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Table 2A.5 Pin Functions
No. of Pins
Pin Name 176 Pins 233 Pins 272 Pins 324 Pins 10 |Pin Function Unit
MMCAOCLK — — — v O [MMCA Clock MMCAnN
MMCAOCMD — — — v 10 |MMCA Command / Response
MMCAODATmM  |— — — % 10 |MMCA Data[7:0]
m=0to7
MODEmM v v — v I |Sub operating mode select Mode
m=0to2 m=0to2 — m=0to2
NMI 4 v — v | |External non-maskable interrupt input INTC
PO_m 4 v — v 10 |Port0_m Port
m=0to14 |[m=0t014 |— m=0to 14
Pl m v v — v 10 [Portl_m
m=0to5, m=0to5 |— m=0to5,
810 15 810 15 810 15
P2_m v v — v 10 |[Port2_m
m=0to6 m=0t015 |[— m=0to 15
P3_m v — v 10 |Port3_m
- m=0 — m=0to 12
P8_m v v — v 10 |Port8_m
m=0t012 [m=0t012 |— m=0to 12
P9 m v v — v 10 |Port9_m
m=0to4 m=0to4 — m=0to4
P10_m v v — v 10 |Port10_m
m=0tol15 [m=0tol5 [— m=0to 15
P11 m v v — v 10 |Port11_m
m=0to12, [m=0t0o12, |— m=0to 12,
15 15 15
P12 m v v — v 10 [Port12 m
m=0to5 m=0to5 — m=0to5
P13 m v — v 10 [Port13 m
B m=0t07 |— m=0to7
P18 m v v — v 10 |Port18_m
m=0to7 m=0t015 |— m=0to 15
P19 _m v — v 10 |Port19_m
o m=0to3 — m=0to3
P20_m v v — v 10 [Port20_m
m=0to5 m=0to5 — m=0to 15
P21 m — v 10 [Port21_m
o o — m=0to 14
P22_m — v 10 |Port22_m
- o — m=0to 15
P23_m v 10 |Port23_m
- o o m=0to 10
P24_m v IO |Port24_m
- o o m=0to7
PWGANO v v — v O |PWGAN output signal PWGAN
n=0to71 n=0to 79 — n=0to 95
REGnvVCC v v — v — | Voltage regulators voltage supply Power
n=0,1 n=0,1 — n=0,1 —
"RESET — | External reset input Reset
“RESETOUT — O |Reset output
R01DS0442EJ0100 Rev.1.00 RENESAS Page 60 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM

Section 2A Pin Function of RH850/F1KH-D8

Table 2A.5 Pin Functions
No. of Pins
Pin Name 176 Pins 233 Pins 272 Pins 324 Pins 10 |Pin Function Unit
RIICnSCL v v — v 10 |RIICn serial clock RIICn
n=0,1 n=0,1 — n=0,1
RIICnSDA v v — v 10 |RIICn serial data
n=0,1 n=0,1 — n=0,1
RLIN2MRX v v — v I |RLIN2m receive data input RLIN24n
m=0to9 m=0to11 |— m=0to 15
RLIN2MTX 4 v — v O |RLIN2m transmit data output
m=0to9 m=0to11 |— m=0to 15
RLIN3nRX 4 v — v | RLIN3n receive data input RLIN3n
n=0to7 n=0to7 — n=0to7
RLIN3nTX v v — v O |RLIN3n transmit data output
n=0to7 n=0to7 — n=0to7
RTCAOOUT v v — v O |RTCAO 1Hz output RTCAn
SELDPk v v — v O |External multiplexer select signal output k for the digital port LPSO
k=0to2 k=0to2 — k=0to2
SENTnRX v v — v | |SENT receive data input RSENTn
n=0,1 n=0,1 — n=0,1
SENTnSPCO 4 v — v O |SENT SPC Extension Output
n=0,1 n=0,1 — n=0,1
SFMAOCLK 4 v — v O |SFMAO clock SFMAn
SFMAOIOm v v — v 10 |SFMAO master data input / output
m=0to3 m=0t03 — m=0to3
SFMAOSSL v v — v O [SFMAO slave select
TAPAOESO v v — v I |Hi-Z control TAPAN
TAPAOUN v v — v O | Motor control output U phase (negative)
TAPAOUP v v — v O | Motor control output U phase (positive)
TAPAOVN v v — v O [Motor control output V phase (negative)
TAPAOVP v v — v O |Motor control output V phase (positive)
TAPAOWN v v — v O |Motor control output W phase (negative)
TAPAOWP 4 v — v O |Motor control output W phase (positive)
TAUBNIm 4 v — v I |TAUBN channel input m TAUBN
n=0,1 n=0,1 — n=0,1
m=0to15 [m=0to15 m=0to 15
TAUBNOm v v — v O |TAUBN channel output m
n=0,1 n=0,1 — n=0,1
m=0to15 |m=0to15 m=0to 15
TAUDOImM 4 v — v I |TAUDO channel input m TAUDN
m=0to15 |m=0tol5 |[— m=0to 15
TAUDOOmM v v — v O |TAUDO channel output m
m=0to15 [m=0t015 |— m=0to 15
TAUJNnImM v v — v I | TAUJN channel input m TAUJIN
n=0to3 n=0to3 — n=0to3
m=0to3 m=0to3 m=0to3
TAUJINOm v v — v O |TAUJN channel output m
n=0to3 n=0to3 — n=0to3
m=0to3 m=0t03 m=0to3
X1, X2 v v — v — | Main OSC connections MOSC
XT1, XT2 v v — v — | Sub OSC connections SOSC
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CAUTION

When pin functions for a peripheral module are allocated to multiple pins, use the pins from the same port group or
nearby pins as the pins for a given channel.

® (e.g.) When RS-CANFD channel O is used:
CANOTX PO_O P10_1
CANORX PO_1 P10.0
Use one of the following pin combinations:
-PO 0Oand PO_1, or
- P10_0 and P10_1.
The combinations of PO_0 and P10_0, and PO_1 and P10_1 are not allowed.

® (e.g.) When CSIH4 is used:
CSIH4SC P15 P23_3
CSIH4SO P24 P231
CSIH4sSI P14 P23 2

Use one of the following pin combinations:
-P1.5,P2_4andP1_4, or
-P23_3,23_1and P23_2.

The pin combinations of the following are not allowed:
-P1_5,P2_4and P23 2
-P1_5,P23_1and P1_4
-P23 _3,P2_4 and P23 _2
-P1_5,P23_1and P23 2
-P23 3,P2_4and P1_4
- P23 _3,P23_1and P1_4.
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Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Section 2B Pin Function
This section describes the pin and port functions.

2B.1

of RH850/F1KM-S4, RH850/F1KM-S2

Pin Connection Diagram
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Figure 2B.1

Pin Connection Diagram in RH850/F1KM-S4 and RH850/F1KM-S2 (100-Pin LQFP)
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Pin Connection Diagram in RH850/F1KM-S4 and RH850/F1KM-S2 (144-Pin LQFP)

Figure 2B.2
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RH850/F1KH, RH850/F1KM
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Pin Connection Diagram in RH850/F1KM-S4 and RH850/F1KM-S2 (176-Pin LQFP)

Figure 2B.3
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Figure 2B.4  Pin Connection Diagram in RH850/F1KM-S4 (233-Pin FPBGA)
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Figure 2B.5 Pin Connection Diagram in RH850/F1KM-S4 (272-Pin FPBGA)
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.1 Pin Assignment 100-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / CSIH1SSI / TAPAOVN
2 P10_4/ TAUDOI9 / TAUDOOS9 / RLIN21RX / CAN6TX / KROI2 / ADCAOTRG2 /_ CSIGOSSI / ADCAOSELO / TAPAOWP
3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / CSIGORY! / CSIGORYO / ADCAOSEL1 /
TAPAOWN
4 ISOVCL
5 ISOVSS
6 PO_0/ TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
7 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
8 PO_2/ TAUDOI6 / TAUDOO6 / CANLRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
9 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
10 EVCC
11 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12
12 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
13 PO_6/INTP2 / DPIN10 / SELDP2 / CSIH1SC / PWGA350
14 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS8 / PWGA340
15 PO_12/ RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI
16 PO_13/INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CAN5SRX / INTP5 / RLIN32RX
17 PO_14 / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX / RLIN32TX
18 EVSS
19 P8_2/ TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCAOI4S
20 P8_10/ DPIN14 / PWGA420 / ADCAQI17S / CSIH3CSS3
21 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / ADCA0I18S / CSIHI1CSS4
22 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / ADCAOI19S / CSIHI1CSS5
23 JP0_5/NMI / TAUJOI3 / TAUJOO3 / DCURDY /LPDCLKOUT / RTCAOOUT
24 JPO_4/ DCUTRST
25 JP0_3/INTP3/ TAUJOI2 / TAUJOO2 / DCUTMS / CSCXFOUT
26 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
27 JPO_1/INTP1/TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
28 JP0_0/INTPO/ FPDR / FPDT / DCUTDI / LPDI/ LPDIO / TAUJ2I0 / TAUJ200
29 "RESET
30 EVCC
31 AWOVSS
32 AWOVCL
33 REGVCC
34 X2
35 X1
36 FLMDO
37 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX
38 PO_9/INTP12/ CSIH1CSSO0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUBOO4 / CAN4RX / INTP4
39 PO_8/RLIN21TX / DPIN6 / CSIH1SSI / TAUBOI2 / TAUB0OO2 / CAN3TX / CSIHOCSS6
40 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIHIRY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
41 EVSS
42 ISOVSS
43 ISOVCL
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.1 Pin Assignment 100-Pin LQFP (RH850/F1KM-S4)
Pin No. Pin Name
44 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S
45 P8_4/TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS?2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S
46 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / PWGA370 / ADCAOI7S / INTP9
47 P8_6/NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
48 P8_7 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCAOQI14S / CSIH3CSS0
49 P8_8 / PWGA400 / ADCAOSEL1 / ADCAOI15S / CSIH3CSS1
50 P8_9/PWGA410 / ADCAOSEL2 / ADCAQI16S / CSIH3CSS2
51 AOVSS
52 AOVREF
53 APO_15/ ADCAOI15
54 APO_14 / ADCAOI14
55 APO_13/ ADCAO0I13
56 APO_12 / ADCAOI12
57 APO_11/ADCAOI11
58 APO_10 / ADCAO0I10
59 APO_9/ ADCAOI9
60 APO_8 / ADCAOI8
61 APO_7 / ADCAOI7
62 APO_6 / ADCAOI6
63 APO_5/ ADCAOI5
64 APO_4 / ADCAOI4
65 APO_3/ ADCAOI3
66 APO_2 / ADCAOI2
67 APO_1/ADCAOI1
68 APO_0/ ADCAOIO
69 P9_0/NMI/PWGA80 / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
RIIC1SDA / ADCAOI2S
70 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
RIIC1SCL / ADCAOI3S
71 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S
72 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / ADCA0I10S
73 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / ADCAOI11S
74 ISOVSS
75 REGVCC
76 EVCC
77 ISOVCL
78 ISOVSS
79 EVSS
80 P10_6/ TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX / INTP1 / MODE2
81 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / TAUJ3I1 / TAUJ301
82 P10_8/TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGAS50 / TAUJ3I2 / TAUJ302 / FLMD1
83 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGA60 / CSIHORY! / CSIHORYO / FLXAORXDB
84 P10_10/ TAUDOI14 / TAUD0OO14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303
85 P10_11/PWGA160 / RLIN31RX / INTP11 / FLXAOTXENA / CSIH1CSSO / TAUBOI1 / TAUB0OO1
86 P10_12/PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0OO3
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.1 Pin Assignment 100-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

87 P10_13 /"CSIHOSSI / PWGA180 / INTP12 / FLXAOTXENB / TAUBOI5 / TAUBOO5 / CAN7TX / RLIN32RX

88 P10_14/ PWGA190 / FLXAORXDA / TAUBOI7 / TAUBOO7 / CAN7RX / INTP9 / RLIN32TX /"CSIH3SSI

89 P11 1 /"CSIH2SSI / FLXAOTXDA / RLIN20RX / PWGA260 / TAUBOI13 / TAUB0O13 / CSIHOCSS7

90 P11 2/ CSIH2SO /INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUB0O15 / RLIN32RX

91 P11 3/ CSIH2SC / CAN3RX /INTP3/PWGA280 / RLIN32TX

92 P11_4/CSIH2SI / CAN3TX / PWGA290

93 P11 5/ CAN5RX/INTP5 / PWGA300 / CSIH3SI

94 P11_6/INTP13/ CAN5TX / PWGA310 / CSIH3SO

95 P11_7/INTP5/PWGA320 / CSIH3SC

96 EVCC

97 EVSS

98 P10_0/TAUDOI1 / TAUDOO1 / CANORX / INTPO / PWGAOQO / CSIH1SI / CSCXFOUT / TAUJ1I3 / TAUJ103 / TAPAOUP

99 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / CSIH1SC / MODEO / TAUJ3I0 / TAUJ300 / TAPAOUN

100 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / CSIH1SO / MODE1 / TAPAOVP
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.2 Pin Assignment 100-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / CSIH1SSI / TAPAOVN
2 P10_4/ TAUDOI9 / TAUDOOS9 / RLIN21RX / CAN6TX / KROI2 / ADCAOTRG2 /_ CSIGOSSI / ADCAOSELO / TAPAOWP
3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / CSIGORY! / CSIGORYO / ADCAOSEL1 /
TAPAOWN
4 ISOVCL
5 ISOVSS
6 PO_0/ TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
7 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
8 PO_2/ TAUDOI6 / TAUDOO6 / CANLRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
9 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
10 EVCC
11 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12
12 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
13 PO_6/INTP2 / DPIN10 / SELDP2 / CSIH1SC / PWGA350
14 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS8 / PWGA340
15 PO_12/ RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI
16 PO_13/INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CAN5SRX / INTP5 / RLIN32RX
17 PO_14 / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX / RLIN32TX
18 EVSS
19 P8_2/ TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCAOI4S
20 P8_10/ DPIN14 / PWGA420 / ADCAQI17S / CSIH3CSS3
21 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / ADCA0I18S / CSIHI1CSS4
22 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / ADCAOI19S / CSIHI1CSS5
23 JP0_5/NMI / TAUJOI3 / TAUJOO3 / DCURDY /LPDCLKOUT / RTCAOOUT
24 JPO_4/ DCUTRST
25 JP0_3/INTP3/ TAUJOI2 / TAUJOO2 / DCUTMS / CSCXFOUT
26 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
27 JPO_1/INTP1/TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
28 JP0_0/INTPO/ FPDR / FPDT / DCUTDI / LPDI/ LPDIO / TAUJ2I0 / TAUJ200
29 "RESET
30 EVCC
31 AWOVSS
32 AWOVCL
33 REGVCC
34 X2
35 X1
36 FLMDO
37 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX
38 PO_9/INTP12/ CSIH1CSSO0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUBOO4 / CAN4RX / INTP4
39 PO_8/RLIN21TX / DPIN6 / CSIH1SSI / TAUBOI2 / TAUB0OO2 / CAN3TX / CSIHOCSS6
40 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIHIRY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
41 EVSS
42 ISOVSS
43 ISOVCL
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RH850/F1KH, RH850/F1KM

Table 2B.2 Pin Assignment 100-Pin LQFP (RH850/F1KM-S2)
Pin No. Pin Name
44 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S
45 P8_4/TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS?2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S
46 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / PWGA370 / ADCAOI7S / INTP9
47 P8_6/NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
48 P8_7 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCAOQI14S / CSIH3CSS0
49 P8_8 / PWGA400 / ADCAOSEL1 / ADCAOI15S / CSIH3CSS1
50 P8_9/PWGA410 / ADCAOSEL2 / ADCAQI16S / CSIH3CSS2
51 AOVSS
52 AOVREF
53 APO_15/ ADCAOI15
54 APO_14 / ADCAOI14
55 APO_13/ ADCAO0I13
56 APO_12 / ADCAOI12
57 APO_11/ADCAOI11
58 APO_10 / ADCAO0I10
59 APO_9/ ADCAOI9
60 APO_8 / ADCAOI8
61 APO_7 / ADCAOI7
62 APO_6 / ADCAOI6
63 APO_5/ ADCAOI5
64 APO_4 / ADCAOI4
65 APO_3/ ADCAOI3
66 APO_2 / ADCAOI2
67 APO_1/ADCAOI1
68 APO_0/ ADCAOIO
69 P9_0/NMI/PWGA80 / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
RIIC1SDA / ADCAOI2S
70 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
RIIC1SCL / ADCAOI3S
71 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S
72 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / ADCA0I10S
73 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / ADCAOI11S
74 ISOVSS
75 REGVCC
76 EVCC
77 ISOVCL
78 ISOVSS
79 EVSS
80 P10_6/ TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX / INTP1 / MODE2
81 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / TAUJ3I1 / TAUJ301
82 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGA50 / TAUJ3I2 / TAUJ302 / FLMD1
83 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGAG0 / CSIHORY! / CSIHORYO
84 P10_10/ TAUDOI14 / TAUD0OO14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303
85 P10_11/PWGA160 / RLIN31RX / INTP11/ CSIH1CSSO0 / TAUBOI1 / TAUB0OO1
86 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0OO3
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.2 Pin Assignment 100-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

87 P10_13/ CSIHOSSI / PWGA180 / INTP12 / TAUBOI5 / TAUBOOS5 / CAN7TX / RLIN32RX

88 P10_14 / PWGA190 / TAUBOI7 / TAUBOO7 / CAN7RX / INTP9 / RLIN32TX / CSIH3SSI

89 P11_1/ CSIH2SSI / RLIN20RX / PWGA260 / TAUBOI13 / TAUBOO13 / CSIHOCSS7

90 P11_2/CSIH2SO / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUB0OO15 / RLIN32RX

91 P11 3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / RLIN32TX

92 P11_4/CSIH2SI / CAN3TX / PWGA290

93 P11_5/CANSRX / INTP5 / PWGA300 / CSIH3SI

94 P11_6/INTP13/ CAN5TX / PWGA310 / CSIH3SO

95 P11_7/INTP5/ PWGA320 / CSIH3SC

9 EVCC

97 EVSS

98 P10_0/ TAUDOI1 / TAUDOOL / CANORX / INTPO / PWGAOO / CSIH1SI / CSCXFOUT / TAUJ1I3 / TAUJ103 / TAPAOUP

99 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / CSIH1SC / MODEO / TAUJ3I0 / TAUJ300 / TAPAOUN

100 P10_2/ TAUDOI5 / TAUDOO5 / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / CSIH1SO / MODE1 / TAPAOVP
R0O1DS0442EJ0100 Rev.1.00 RENESAS Page 73 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.3 Pin Assignment 144-Pin LQFP (RH850/F1KM-S4)
Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIHISSI
2 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530
3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / PWGA540
4 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9
5 P11_0/CSIH2RYI/ CSIH2RYO / ADCAITRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUBOO11
6 P11_8/ CSIG1SSI /RLIN35TX / PWGA480
7 P11 9/CSIG1SO / RLIN35RX / INTP15 / PWGA490
8 P11_10/CSIG1SC / PWGA500
9 P11 11/CSIG1SI/ RLIN25TX / PWGA510
10 P11_12 / RLIN25RX / PWGA520
11 ISOVCL
12 ISOVSS
13 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
14 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
15 PO_2/ TAUDOI6 / TAUDOOG6 / CANLIRX / INTP1/RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
16 PO_3/TAUDOI8 / TAUDOO8 / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
17 EVCC
18 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPINS / TAUBOI12 / TAUB0O12
19 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
20 PO_6/INTP2/DPIN10 / SELDP2 / CSIH1SC / PWGA350
21 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOO8 / PWGA340
22 PO_12 / RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI
23 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CANSRX / INTP5
24 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX
25 P1_0/RLIN33RX / INTP13/ TAUJ2I0 / TAUJ200
26 P1_1/INTP18/RLIN33TX / TAUJ2I1/ TAUJ201
27 P1_2/CAN3RX /INTP3/DPIN19 / TAUJ2I2 / TAUJ202
28 P1_3/INTP19/CAN3TX / DPIN23 / TAUJ2I3 / TAUJ203
29 EVSS
30 P8_2/ TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCAOI4S
31 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / ADCAOI17S
32 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S
33 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S
34 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
35 JPO_4/ DCUTRST
36 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
37 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
38 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
39 JP0_0/INTPO / FPDR / FPDT / DCUTDI / LPDI / LPDIO / TAUJ2I0 / TAUJ200
40 P1_11/ADCALTRG2 / RLIN24TX / DPIN22 / INTP14
41 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCAITRG1
42 P1_9/DPIN20/ INTP21
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.3 Pin Assignment 144-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

43 P1_8

44 "RESET

45 EVCC

46 XT1

47 IPO_0/XT2

48 AWOVSS

49 AWOVCL

50 REGVCC

51 X2

52 X1

53 FLMDO

54 JPO_6/ EVTO

55 PO_10/INTP3/ CSIH1CSS1/ DPIN11/ RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX

56 PO_9/INTP12/ CSIH1CSSO / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0OO4 / CAN4RX / INTP4

57 PO_8/INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

58 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIHIRY! / CSIH1IRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3

59 EVSS

60 ISOVSS

61 ISOVCL

62 P1_5/ADCA1TRGO/ RLIN35TX / DPIN17 / INTP20

63 P1_4/RLIN35RX / INTP15 / DPIN18

64 P8_0/TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO0 / CAN6RX / INTP6 / ADCAOIOS / RIIC1SDA /
SENTORX

65 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / ADCAOI1S / RIIC1SCL /
SENTOSPCO

66 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S

67 P8_4/ TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S

68 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

69 P8_6/NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT

70 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S

71 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S

72 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S

73 AOVSS

74 AOVREF

75 APO_15/ ADCAOI15

76 APO_14 / ADCAOI14

77 APO_13/ADCAO0I13

78 APO_12 / ADCAOI12

79 APO_11/ADCAOI11

80 APO_10 / ADCAOI10

81 APO_9/ ADCAOI9

82 APO_8/ ADCAO0I8

83 APO_7 / ADCAOI7

84 APO_6 / ADCAOI6

85 APO_5/ ADCAOI5

86 APO_4 / ADCAOI4
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.3 Pin Assignment 144-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

87 APQO_3/ADCAO0I3

88 APO_2 / ADCAO0I2

89 APO_1/ADCAO0I1

90 APO_0/ADCAO0IO

91 EVSS

92 P9_0/NMI/PWGAS8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCAOI2S / TAUJ1I1 / TAUJ101 /
SENT1RX / RIIC1SDA

93 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOI3S / TAUJ1I12 / TAUJ102 /
SENT1SPCO / RIIC1SCL

94 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

95 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1/ TAUJ10O1 /INTP16 / ADCAO0I10S

96 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S

97 ISOVSS

98 REGVCC

99 P20_5/RLIN23TX / INTP23 / PWGAG00 / CAN7TX

100 P20_4 / RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9

101 EVCC

102 AP1_7 / ADCA1l7

103 AP1_6/ADCALll6

104 AP1_5/ADCA1I5

105 AP1_4/ ADCA1l4

106 AP1_3/ADCA1I3

107 AP1_2/ ADCA1I2

108 AP1_1/ADCA1ll1

109 AP1_0/ADCA1I0

110 A1VREF

111 A1VSS

112 BVCC

113 ISOVCL

114 ISOVSS

115 P18_0/CSIG1RY!/ CSIG1RYO / PWGA610 / ADCALIOS / TAUJ3I0 / TAUJ300

116 P18 1/PWGA620 / ADCALI1S / TAUJ3I1/ TAUJ301

117 P18 2/ PWGA630 / ADCALI2S / TAUJ3I2 /| TAUJ302

118 P18 3/ ADCA1I3S / TAUJ3I3 / TAUJ303

119 BVSS

120 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX /INTP1 / RLIN24RX / MODE2

121 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / RLIN24TX / TAUJ3I1 / TAUJ301

122 P10_8/TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGA50 / FLMD1 / TAUJ3I12 / TAUJ302

123 P10_9/TAUDOI12 / TAUDOO12 / RLIN30RX / INTP10 / ENCAOEO / PWGAG0 / CSIHORYI / CSIHORYO / FLXAORXDB

124 P10_10/TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOE1 / PWGAT7O / CSIHOCSS1 / TAUJ3I3 / TAUJ303

125 P10_11/PWGA160 / RLIN31RX /INTP11 / FLXAOTXENA / CSIH1CSSO0/ TAUBOI1 / TAUB0O1

126 P10_12/PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3

127 P10_13 /"CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOI5 / TAUB0OOS5 / CAN7TX

128 P10_14/ ADCA1TRGO / PWGA190 / FLXAORXDA / RLIN32TX /"CSIH3SSI / TAUBOI7 / TAUBOO7 / CAN7RX / INTP9
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.3 Pin Assignment 144-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

129 P11_1 /"CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUB0O13

130 P11 2/ CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUB0OO15 / SFMAOIO3

131 P11 3/ CSIH2SC / CAN3RX /INTP3 / PWGA280 / RLIN32TX / SFMA0IO2

132 P11 4/ CSIH2SI/ CAN3TX /INTP21 / PWGA290 / SFMAOIO1

133 P11 5/ CAN5SRX /INTP5/RLIN33TX / PWGA300 / CSIH3SI / SFMAOIOO0

134 P11_6/ RLIN33RX/INTP13/ CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO / SFMAOSSL

135 P11_7/INTP5/PWGA320 / CSIH3SC / SFMAOCLK

136 P11_15/CAN2RX /INTP2 / CSIH2CSS4 / PWGA550

137 P12_0/CAN2TX / PWGA560

138 P12 1/ RLIN34RX/INTP14 / CSIH2CSS5 / PWGA570

139 P12_2/INTP19/RLIN34TX / PWGA580

140 BVCC

141 BVSS

142 P10_0/TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAOQO / TAPAQUP / CSIH1SI / TAUJ1I3 / TAUJ103

143 P10_1/TAUDOI3 / TAUDOO3/INTP18 / CANOTX / PWGA10O / TAPAOUN / CSIH1SC / MODEO / TAUJ3I0 / TAUJ300

144 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.4 Pin Assignment 144-Pin LQFP (RH850/F1KM-S2)
Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIHISSI
2 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530
3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / PWGA540
4 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9
5 P11_0/CSIH2RYI/ CSIH2RYO / ADCAITRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUBOO11
6 P11_8/ CSIG1SSI /RLIN35TX / PWGA480
7 P11 9/CSIG1SO / RLIN35RX / INTP15 / PWGA490
8 P11_10/CSIG1SC / PWGA500
9 P11 11/CSIG1SI/ RLIN25TX / PWGA510
10 P11_12 / RLIN25RX / PWGA520
11 ISOVCL
12 ISOVSS
13 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
14 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
15 PO_2/ TAUDOI6 / TAUDOOG6 / CANLIRX / INTP1/RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
16 PO_3/TAUDOI8 / TAUDOO8 / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
17 EVCC
18 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPINS / TAUBOI12 / TAUB0O12
19 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
20 PO_6/INTP2/DPIN10 / SELDP2 / CSIH1SC / PWGA350
21 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOO8 / PWGA340
22 PO_12 / RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI
23 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CANSRX / INTP5
24 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX
25 P1_0/RLIN33RX / INTP13/ TAUJ2I0 / TAUJ200
26 P1_1/INTP18/RLIN33TX / TAUJ2I1/ TAUJ201
27 P1_2/CAN3RX /INTP3/DPIN19 / TAUJ2I2 / TAUJ202
28 P1_3/INTP19/CAN3TX / DPIN23 / TAUJ2I3 / TAUJ203
29 EVSS
30 P8_2/ TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCAOI4S
31 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / ADCAOI17S
32 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S
33 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S
34 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
35 JPO_4/ DCUTRST
36 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
37 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
38 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
39 JP0_0/INTPO / FPDR / FPDT / DCUTDI / LPDI / LPDIO / TAUJ2I0 / TAUJ200
40 P1_11/ADCALTRG2 / RLIN24TX / DPIN22 / INTP14
41 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCAITRG1
42 P1_9/DPIN20/ INTP21
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.4 Pin Assignment 144-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

43 P1_8

44 "RESET

45 EVCC

46 XT1

47 IPO_0/XT2

48 AWOVSS

49 AWOVCL

50 REGVCC

51 X2

52 X1

53 FLMDO

54 JPO_6/ EVTO

55 PO_10/INTP3/ CSIH1CSS1/ DPIN11/ RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX

56 PO_9/INTP12/ CSIH1CSSO / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0OO4 / CAN4RX / INTP4

57 PO_8/INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

58 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIHIRY! / CSIH1IRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3

59 EVSS

60 ISOVSS

61 ISOVCL

62 P1_5/ADCA1TRGO/ RLIN35TX / DPIN17 / INTP20

63 P1_4/RLIN35RX / INTP15 / DPIN18

64 P8_0/TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO0 / CAN6RX / INTP6 / ADCAOIOS / RIIC1SDA /
SENTORX

65 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / ADCAOI1S / RIIC1SCL /
SENTOSPCO

66 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S

67 P8_4/ TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S

68 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

69 P8_6/NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT

70 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S

71 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S

72 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S

73 AOVSS

74 AOVREF

75 APO_15/ ADCAOI15

76 APO_14 / ADCAOI14

77 APO_13/ADCAO0I13

78 APO_12 / ADCAOI12

79 APO_11/ADCAOI11

80 APO_10 / ADCAOI10

81 APO_9/ ADCAOI9

82 APO_8/ ADCAO0I8

83 APO_7 / ADCAOI7

84 APO_6 / ADCAOI6

85 APO_5/ ADCAOI5

86 APO_4 / ADCAOI4
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.4 Pin Assignment 144-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

87 APO_3/ ADCAOI3

88 APO_2 / ADCAOI2

89 APO_1/ADCAOI1

90 APO_0/ ADCAOIO

91 EVSS

92 P9_0/NMI/PWGA8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCAOI2S / TAUJ1I1 / TAUJ101 /
SENT1RX / RIIC1SDA

93 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOI3S / TAUJ1I2 / TAUJ102 /
SENT1SPCO / RIIC1SCL

94 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

95 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S

9% P9_4 / CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S

97 ISOVSS

98 REGVCC

99 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX

100 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9

101 EVCC

102 AP1_7/ ADCALI7

103 AP1_6/ADCALI6

104 AP1_5/ADCA1I5

105 AP1_4/ADCALl4

106 AP1_3/ADCA1I3

107 AP1_2/ADCALI2

108 AP1_1/ADCA1LI1

109 AP1_0/ADCA1I0

110 ALVREF

111 ALVSS

112 BVCC

113 ISOVCL

114 ISOVSS

115 P18_0/CSIG1RYI/CSIGIRYO / PWGA610 / ADCALI0S / TAUJ3I0 / TAUJ300

116 P18_1/PWGAG620 / ADCALILS / TAUJ3IL / TAUJ3O1

117 P18_2/ PWGAB30 / ADCA1I2S / TAUJ3I2 / TAUJ302

118 P18_3/ADCALI3S / TAUJ3I3 / TAUJ303

119 BVSS

120 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CANIRX /INTP1 / RLIN24RX / MODE2

121 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CANITX / RLIN24TX / TAUJ3I1 / TAUJ301

122 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGA50 / FLMD1 / TAUJ3I2 / TAUJ302

123 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGAG0 / CSIHORY! / CSIHORYO

124 P10_10/ TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303

125 P10_11/PWGA160 / RLIN31RX / INTP11/ CSIH1CSSO0 / TAUBOI1 / TAUB0OO1

126 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0OO3

127 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / TAUBOIS / TAUBOOS / CAN7TX

128 P10_14 / ADCAITRGO / PWGA190 / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7 / CAN7RX / INTP9

R0O1DS0442EJ0100 Rev.1.00 RENESAS Page 80 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.4 Pin Assignment 144-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

129 P11_1/ CSIH2SSI / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUB0O13

130 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUB0O15 / SFMAOIO3

131 P11 3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / RLIN32TX / SFMAOIO2

132 P11_4/CSIH2SI/ CAN3TX / INTP21 / PWGA290 / SFMAOIO1

133 P11 5/ CANSRX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI / SFMAOIO0

134 P11_6/ RLIN33RX / INTP13 / CAN5TX / ADCAITRG1 / PWGA310 / CSIH3SO / SFMAOSSL

135 P11_7/INTP5/ PWGA320 / CSIH3SC / SFMAOCLK

136 P11_15/CAN2RX / INTP2 / CSIH2CSS4 | PWGA550

137 P12_0/CAN2TX / PWGA560

138 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570

139 P12_2/INTP19/ RLIN34TX / PWGA580

140 BVCC

141 BVSS

142 P10_0/ TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAQO / TAPAOUP / CSIH1SI / TAUJ1I3 / TAUJ103

143 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGALO / TAPAOUN / CSIH1SC / MODEO / TAUJ3I0 / TAUJ300

144 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.5 Pin Assignment 176-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

1 P10_3/ TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / MEMCOCLK /
RLIN37RX / INTP17

2 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530 / ETNBORXD2 / MEMCO0A22

3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / ETNBORXD3 / PWGA540

4 BVCC

5 BVSS

6 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9 / MEMCORD

7 P11_0/CSIH2RY!/ CSIH2RYO / ADCAITRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11 / MEMCOWR

8 P11 8/ CSIG1SSI / RLIN35TX / PWGA480 / TAUBLI11 / TAUB10O11 / MEMCOCSO

9 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013 / MEMCOCS1

10 P11 10/ CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015 / MEMCOCS2

11 P11_11/CSIG1SI/RLIN25TX / PWGA510 / TAUB1I0 / TAUB10O0 / MEMCOCS3 / ETNBORXDV

12 P11_12/RLIN25RX / PWGA520 / TAUB1I2 / TAUB1O2 / MEMCOWAIT

13 ISOVCL

14 ISOVSS

15 P12 3/RLIN27RX / PWGAB80 / CSIG2SI /" MEMCOBENO / TAUB1I6 / TAUB10O6

16 P12_4/RLIN27TX / PWGA690 / CSIG2SC / ETNBOMDIO / MEMCOBENT

17 P12 5/PWGA700 / ETNBOMDC / CSIG2SO / TAUB1I4 / TAUB104

18 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

19 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202

20 PO_2 / TAUDOI6 / TAUDOO6 / CANIRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203

21 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CANATX / DPIN1 / PWGA130 / CSIHOSO / TAUJLIO / TAUJ100

22 EVCC

23 PO_4 / RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPIN8 / TAUBOI12 / TAUBOO12

24 PO_5/ CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14

25 PO_6/INTP2 / DPIN10 / SELDP2 / CSIH1SC / PWGA350

26 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOIS / TAUBOOS / RLIN26RX / PWGA340

27 PO_12/RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI / RLIN26TX

28 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUBOO12 / CSIGOSO / CAN5RX / INTP5

29 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

30 P1_0/RLIN33RX / INTP13 / TAUJ2I0 / TAUJ200

31 P1_1/INTP18/RLIN33TX / TAUJ2I1 / TAUJ201

32 P1_2/CAN3RX/INTP3/DPIN19 / TAUJ2I2 / TAUJ202

33 P1_3/INTP19/CAN3TX / DPIN23 / TAUJ2I3 / TAUJ203

34 P1_12/CAN4RX / INTP4 / RLIN36TX

35 P1_13/CANATX / RLIN36RX / INTP16

36 P2_6 / ADCAOSEL2

37 EVSS

38 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / RLIN37TX / ADCAOI4S

39 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S

40 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S

41 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S

42 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.5 Pin Assignment 176-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

43 JPO_4/ DCUTRST

a4 JPO_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS

45 JPO_2/INTP2 / TAUJOIL / TAUJOO1 / FPCK / DCUTCK / LPDCLK

46 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO

47 JP0_0/INTPO / FPDR / FPDT / DCUTDI / LPDI / LPDIO / TAUJ2I0 / TAUJ200

48 P2_1/RLIN27TX / CANBTX

49 P2_0/RLIN27RX / INTP6 / CAN6RX

50 P1_11/ADCALTRG2/RLIN24TX / DPIN22 / INTP14

51 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCA1TRG1

52 P1_9/DPIN20/INTP21

53 P18

54 "RESET

55 EVCC

56 XT1

57 IPO_0 / XT2

58 AWOVSS

59 AWOVCL

60 REGVCC

61 X2

62 X1

63 FLMDO

64 P2_3/RLIN28TX

65 P2_2/RLIN28RX

66 JPO_6/ EVTO

67 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX

68 PO_9/INTP12/ CSIH1CSS0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4

69 PO_8/ INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

70 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3

71 EVSS

72 ISOVSS

73 ISOVCL

74 P1_5/ADCAITRGO / RLIN35TX / DPIN17 / INTP20

75 P1_4/RLIN35RX / INTP15 / DPIN18

76 P2_4/ RLIN29RX / ADCAOSELO

77 P2_5/RLIN29TX / ADCAOSEL1

78 P1_14/RLIN23RX / CAN7RX / INTP9

79 P1_15/RLIN23TX / CAN7TX

80 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / CAN6RX / INTP6 / ADCAOQIOS / RIIC1SDA /
SENTORX

81 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / ADCAOILS / RIIC1SCL /
SENTOSPCO

82 P8_3/ TAUJOIL / TAUJOOL / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S

83 P8_4 / TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S

84 P8_5 / TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

85 P8_6 / NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT

86 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.5 Pin Assignment 176-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

87 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S

88 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S

89 AOVSS

90 AOVREF

91 APO_15/ ADCAOI15

92 APO_14 / ADCAOI14

93 APO_13/ ADCAO0I13

94 APO_12 / ADCAOI12

95 APO_11/ADCAOI11

9 APO_10 / ADCAOI10

97 APO_9/ ADCAOI9

98 APO_8/ ADCAOI8

99 APO_7 / ADCAOI7

100 APO_6 / ADCAOI6

101 APO_5/ ADCAOI5

102 APO_4 / ADCAOI4

103 APO_3/ ADCAOI3

104 APO_2 / ADCAOI2

105 APO_1/ADCAOI1

106 APO_0/ ADCAOIO

107 EVSS

108 P9_0/NMI/ PWGAS8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCAQI2S / TAUJ1I1 / TAUJ101 /
SENT1RX / RIIC1SDA

109 P9 1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOI3S / TAUJ1I2 / TAUJ102 /
SENT1SPCO / RIIC1SCL

110 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

111 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S

112 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S

113 ISOVSS

114 REGVCC

115 P20_3/ CAN4TX / PWGA670 / RLIN29TX / CSIG3RYI / CSIG3RYO

116 P20_2/ CAN4RX / INTP4 / PWGAB60 / RLIN29RX / CSIG3SC

117 P20_1/RLIN26TX / PWGA650 / CAN6TX / CSIG3SO

118 P20_0/RLIN26RX / PWGAB40 / INTP6 / CAN6RX / CSIG3S|

119 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX

120 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI

121 EVCC

122 AP1_11/ADCAL1I11

123 AP1_10/ADCAL1I10

124 AP1_9/ADCALI9

125 AP1_8/ADCA1I8

126 AP1_7/ADCALI7

127 AP1_6/ADCALI6

128 AP1_5/ADCA1I5

129 AP1_4/ADCALl4

130 AP1_3/ADCA1I3
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.5 Pin Assignment 176-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

131 AP1_2/ADCA1I2

132 AP1_1/ADCA1I1

133 AP1_0/ADCA1I0

134 AP1_15/ ADCAL1I15

135 AP1_14/ ADCA1lI14

136 AP1_13/ADCA1I13

137 AP1_12/ ADCA1I12

138 A1VREF

139 A1VSS

140 BVCC

141 ISOVCL

142 ISOVSS

143 P18_0/CSIG1RY!/ CSIG1RYO / ETNBOLINK / PWGA610 / ADCA1I0S / TAUJ3IO0 / TAUJ300

144 P18 1/PWGA620 / ETNBOTXDO / ADCALI1S / TAUJ3I1 / TAUJ301

145 P18 2/ PWGA630 / ETNBOTXD1 / ADCA1I2S / TAUJ3I2 / TAUJ302

146 P18 3/ PWGA710 / ETNBOTXD2 / ADCA1I3S / TAUJ3I3 / TAUJ303

147 P18 4/ CSIH1CSS4/ETNBOTXD3 / ADCALI4S

148 P18_5/CSIH1CSS5/ ETNBOTXEN / ADCALI5S

149 P18 6/ ADCALI6S

150 P18_7 / ETNBOTXCLK / ADCALI7S

151 BVSS

152 P10_6/TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX /INTP1 / MEMCOADO / RLIN24RX /
MODE2

153 P10_7/TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / MEMCOAD1 / RLIN24TX / TAUJ3I1 /
TAUJ301

154 P10_8/TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGA50 / MEMCOAD?2 / FLMD1 / TAUJ3I2 /
TAUJ302

155 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGAG0O / CSIHORY! / CSIHORYO / MEMCOAD3 /
FLXAORXDB

156 P10_10/TAUDOI14 / TAUDOO14 / RLIN30TX / ENCAOE1 / PWGA70O / CSIHOCSS1 / MEMCOAD4 / TAUJ3I3 / TAUJ303

157 P10_11/PWGA160 / RLIN31RX /INTP11 / FLXAOTXENA / CSIH1CSS0 / TAUBOI1 / TAUBOO1 / MEMCOAD5

158 P10_12 / PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3 / MEMCOAD6

159 P10_13 /"CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOI5 / TAUBOO5 / MEMCOAD7 / CAN7TX

160 P10_14 / ADCA1TRGO / PWGA190 / FLXAORXDA / RLIN32TX /"CSIH3SSI / TAUBOI7 / TAUBOO7 / MEMCOADS /
CAN7RX /INTP9

161 P11_1 /"CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUB0O13 /
MEMCOAD9

162 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / MEMCOAD10 / SFMAOIO3

163 P11 _3/CSIH2SC / CAN3RX /INTP3/ PWGA280 / TAUB1I1 / TAUB10O1 / MEMCOAD11 / RLIN32TX / SFMAOIO2

164 P11 4/ CSIH2SI/ CAN3TX/INTP21 / PWGA290 / TAUB1I3 / TAUB10O3 / MEMCOAD12 / SFMAOIO1

165 P11 5/ CAN5SRX /INTP5 / RLIN33TX / PWGA300 / CSIH3SI / TAUB1I5 / TAUB1O5 / MEMCOAD13 / SFMAOIOO0

166 P11 6/ RLIN33RX/INTP13/ CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO / TAUB1I7 / TAUB10O7 / MEMCOAD14 /
SFMAOSSL
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.5 Pin Assignment 176-Pin LQFP (RH850/F1KM-S4)

Pin No. Pin Name

167 P11_7/INTP5 / PWGA320 / CSIH3SC / TAUB1I9 / TAUB109 / MEMCOAD15 / SFMAOCLK

168 P11_15/CAN2RX / INTP2 / CSIH2CSS4 | PWGA550 / TAUBLI8 / TAUB108 / MEMCOASTB / ETNBORXERR /
RLIN36TX

169 P12_0/CAN2TX / PWGA560 / TAUB1I10 / TAUB1010 / CSIG2SSI / MEMCOA16 / RLIN36RX / INTP16

170 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570 / TAUB1I12 / TAUB1012 / MEMCOA17

171 P12_2/INTP19/ RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / MEMCOA18 / CSIG2RY! / CSIG2RYO

172 BVCC

173 BVSS

174 P10_0/ TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAQO / TAPAOUP / CSIH1SI / MEMCOA19 /
ETNBORXCLK / TAUJ1I3 / TAUJ103

175 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGA1O / TAPAOUN / CSIH1SC / ETNBORXDO / MEMCOAZ20 /
MODEO / TAUJ3IO / TAUJ300

176 P10_2/ TAUDOI5 / TAUDOO5 / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / ETNBORXD1 /

MEMCOA21 / RLIN37TX / MODE1
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.6 Pin Assignment 176-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / RLIN37RX /
INTP17

2 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530

3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / PWGA540

4 BVCC

5 BVSS

6 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9

7 P11_0/CSIH2RYI/ CSIH2RYO / ADCAITRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0O11

8 P11_8/ CSIG1SSI / RLIN35TX / PWGA480 / TAUB1I11 / TAUB1011

9 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013

10 P11_10/CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015

11 P11_11/CSIG1SI/RLIN25TX / PWGA510 / TAUB1I0 / TAUB100

12 P11 12/ RLIN25RX / PWGA520 / TAUBLI2 / TAUB102

13 ISOVCL

14 ISOVSS

15 P12 3/RLIN27RX / PWGAB80 / CSIG2SI / TAUB1I6 / TAUBL1O6

16 P12_4/RLIN27TX / PWGAB90 / CSIG2SC

17 P12 5/PWGA700 / CSIG2SO / TAUB1I4 / TAUB104

18 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

19 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202

20 PO_2 / TAUDOI6 / TAUDOO6 / CANLRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203

21 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100

22 EVCC

23 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO /DPINS / TAUBOI12 / TAUB0O12

24 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14

25 PO_6/INTP2/ DPIN10 / SELDP2 / CSIH1SC / PWGA350

26 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS / RLIN26RX / PWGA340

27 PO_12/RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI / RLIN26TX

28 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CANSRX / INTP5

29 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

30 P1_0/RLIN33RX / INTP13/ TAUJ2I0 / TAUJ200

31 P1_1/INTP18/RLIN33TX / TAUJ2I1/ TAUJ201

32 P1_2/CAN3RX /INTP3/DPIN19 / TAUJ2I2 / TAUJ202

33 P1_3/INTP19/CAN3TX / DPIN23 / TAUJ2I3 / TAUJ203

34 P1_12/CAN4RX / INTP4 / RLIN36TX

35 P1_13/CAN4TX / RLIN36RX / INTP16

36 P2_6/ ADCAOSEL2

37 EVSS

38 P8_2/ TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / RLIN37TX / ADCAOI4S

39 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S

40 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S

41 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S

42 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.6 Pin Assignment 176-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

43 JPO_4/ DCUTRST

a4 JPO_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS

45 JPO_2/INTP2 / TAUJOIL / TAUJOO1 / FPCK / DCUTCK / LPDCLK

46 JPO_1/INTP1 /TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO

47 JP0_0/INTPO / FPDR / FPDT / DCUTDI / LPDI / LPDIO / TAUJ2I0 / TAUJ200

48 P2_1/RLIN27TX / CANBTX

49 P2_0/RLIN27RX / INTP6 / CAN6RX

50 P1_11/ADCALTRG2/RLIN24TX / DPIN22 / INTP14

51 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCA1TRG1

52 P1_9/DPIN20/INTP21

53 P18

54 "RESET

55 EVCC

56 XT1

57 IPO_0 / XT2

58 AWOVSS

59 AWOVCL

60 REGVCC

61 X2

62 X1

63 FLMDO

64 P2_3/RLIN28TX

65 P2_2/RLIN28RX

66 JPO_6/ EVTO

67 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX

68 PO_9/INTP12/ CSIH1CSS0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4

69 PO_8/ INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

70 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3

71 EVSS

72 ISOVSS

73 ISOVCL

74 P1_5/ADCAITRGO / RLIN35TX / DPIN17 / INTP20

75 P1_4/RLIN35RX / INTP15 / DPIN18

76 P2_4/ RLIN29RX / ADCAOSELO

77 P2_5/RLIN29TX / ADCAOSEL1

78 P1_14/RLIN23RX / CAN7RX / INTP9

79 P1_15/RLIN23TX / CAN7TX

80 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / CAN6RX / INTP6 / ADCAOQIOS / RIIC1SDA /
SENTORX

81 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / ADCAOILS / RIIC1SCL /
SENTOSPCO

82 P8_3/ TAUJOIL / TAUJOOL / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S

83 P8_4 / TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S

84 P8_5 / TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

85 P8_6 / NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT

86 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S
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Table 2B.6 Pin Assignment 176-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

87 P8_8 / CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S

88 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S

89 AOVSS

90 AOVREF

91 APO_15/ ADCAOI15

92 APO_14 / ADCAOI14

93 APO_13/ ADCAO0I13

94 APO_12 / ADCAOI12

95 APO_11/ADCAOI11

9 APO_10 / ADCAOI10

97 APO_9/ ADCAOI9

98 APO_8/ ADCAOI8

99 APO_7 / ADCAOI7

100 APO_6 / ADCAOI6

101 APO_5/ ADCAOI5

102 APO_4 / ADCAOI4

103 APO_3/ ADCAOI3

104 APO_2 / ADCAOI2

105 APO_1/ADCAOI1

106 APO_0/ ADCAOIO

107 EVSS

108 P9_0/NMI/ PWGAS8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCAQI2S / TAUJ1I1 / TAUJ101 /
SENT1RX / RIIC1SDA

109 P9 1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOI3S / TAUJ1I2 / TAUJ102 /
SENT1SPCO / RIIC1SCL

110 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

111 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S

112 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S

113 ISOVSS

114 REGVCC

115 P20_3/ CAN4TX / PWGA670 / RLIN29TX / CSIG3RYI / CSIG3RYO

116 P20_2/ CAN4RX / INTP4 / PWGAB60 / RLIN29RX / CSIG3SC

117 P20_1/RLIN26TX / PWGA650 / CAN6TX / CSIG3SO

118 P20_0/RLIN26RX / PWGAB40 / INTP6 / CAN6RX / CSIG3S|

119 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX

120 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI

121 EVCC

122 AP1_11/ADCAL1I11

123 AP1_10/ADCAL1I10

124 AP1_9/ADCALI9

125 AP1_8/ADCA1I8

126 AP1_7/ADCALI7

127 AP1_6/ADCALI6

128 AP1_5/ADCA1I5

129 AP1_4/ADCALl4

130 AP1_3/ADCA1I3
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Table 2B.6 Pin Assignment 176-Pin LQFP (RH850/F1KM-S2)

Pin No. Pin Name

131 AP1_2/ADCA1I2

132 AP1_1/ADCA1I1

133 AP1_0/ADCA1I0

134 AP1_15/ ADCAL1I15

135 AP1_14/ ADCA1I14

136 AP1_13/ADCA1I13

137 AP1_12/ ADCA1I12

138 A1VREF

139 A1VSS

140 BVCC

141 ISOVCL

142 ISOVSS

143 P18_0/CSIG1RYI/ CSIG1RYO / PWGA610 / ADCALIOS / TAUJ3I0 / TAUJ300

144 P18 1/PWGA620 / ADCALI1S / TAUJ3I1/ TAUJ301

145 P18_2 / PWGAG30 / ADCALI2S / TAUJ3I2 / TAUJ302

146 P18 3/ PWGA710 / ADCALI3S / TAUJ3I3 / TAUJ303

147 P18_4/ CSIH1CSS4 / ADCALI4S

148 P18_5/CSIH1CSS5 / ADCALI5S

149 P18 6/ ADCALI6S

150 P18_7 / ADCALI7S

151 BVSS

152 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX /INTP1 / RLIN24RX / MODE2

153 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / RLIN24TX / TAUJ3I1 / TAUJ301

154 P10_8/TAUDOI10 / TAUDOO10 / CSIG0SI / ENCAOEC / PWGA50 / FLMD1 / TAUJ3I2 / TAUJ302

155 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGA60 / CSIHORYI / CSIHORYO

156 P10_10/TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOE1 / PWGAT7O / CSIHOCSS1 / TAUJ3I3 / TAUJ303

157 P10_11/PWGA160 / RLIN31RX / INTP11 / CSIH1CSSO / TAUBOI1 / TAUBOO1

158 P10_12 /PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3

159 P10_13 /" CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / TAUBOIS / TAUBOOS5 / CAN7TX

160 P10_14 / ADCA1TRGO / PWGA190 / RLIN32TX /"CSIH3SSI / TAUBOI7 / TAUBOO7 / CAN7RX / INTP9

161 P11 1 /"CSIH2SSI / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUB0O13

162 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / SFMA0IO3

163 P11_3/CSIH2SC / CAN3RX /INTP3 / PWGA280 / TAUB1I1 / TAUB1O1 / RLIN32TX / SFMAOIO2

164 P11_4/CSIH2SI / CAN3TX / INTP21 / PWGA290 / TAUBL1I3 / TAUB103 / SFMAOIO1

165 P11 5/ CAN5SRX /INTP5/ RLIN33TX / PWGA300 / CSIH3SI / TAUB1I5 / TAUB1O5 / SFMAOIO0

166 P11 6/ RLIN33RX/INTP13/ CAN5TX / ADCA1TRG1 / PWGA310 / CSIH3SO / TAUB117 / TAUB10O7 / SFMAOSSL
R0O1DS0442EJ0100 Rev.1.00 REN ESNS Page 90 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.6 Pin Assignment 176-Pin LQFP (RH850/F1KM-S2)
Pin No. Pin Name
167 P11_7 /INTP5/ PWGA320 / CSIH3SC / TAUB1I9 / TAUB10O9 / SFMAOCLK
168 P11 15/ CAN2RX/INTP2/ CSIH2CSS4 /| PWGA550 / TAUB1I8 / TAUB10O8 / RLIN36TX
169 P12 0/ CAN2TX / PWGA560 / TAUB1I10 / TAUB10O10/ "CSIG2SSI /RLIN36RX / INTP16
170 P12_1/RLIN34RX /INTP14 / CSIH2CSS5 / PWGA570 / TAUB1112 / TAUB1012
171 P12 2 /INTP19/RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / CSIG2RY!/ CSIG2RYO
172 BVvVCC
173 BVSS
174 P10_0/TAUDOI1 / TAUDOO1 / CANORX /INTPO / CSCXFOUT / PWGAOO / TAPAOUP / CSIH1SI / TAUJ1I3 / TAUJ103
175 P10_1/TAUDOI3 / TAUDOO3 /INTP18 / CANOTX / PWGA10 / TAPAOUN / CSIH1SC / MODEO / TAUJ3I0 / TAUJ300
176 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / RLIN37TX /
MODE1
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Table 2B.7 Pin Assignment 233-Pin FPBGA (RH850/F1KM-S4)
Pin No. Pin Name
Al BVSS
A2 P10_0/ TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAQO / TAPAOUP / CSIH1SI / MEMCOA19 /
ETNBORXCLK / TAUJ1I3 / TAUJ103
A3 P12_2/INTP19/ RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / MEMCOA18 / CSIG2RY! / CSIG2RYO
A4 P11_5/CANSRX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI / TAUBLI5 / TAUB105 / MEMCOAD13 / SFMAOIOO
A5 P11_1/ CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUBOO13 /
MEMCOAD9
A6 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOIS / TAUBOOS / MEMCOAD7 / CAN7TX
A7 P10_10/ TAUDOI14 / TAUD0OO14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1 / MEMCOAD4 / TAUJ3I3 / TAUJ303
A8 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTINL / PWGA40 / CANITX / MEMCOAD1 / RLIN24TX / TAUJ3I1 /
TAUJ301
A9 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CANIRX / INTP1 / MEMCOADO / RLIN24RX /
MODE2
A10 P19 2/ADCA1I18S
A1l P18_15/ADCA1I15S
A12 P18_13/ADCALI13S
A13 P18_6/ ADCAL1I6S
Al4 P18_5/CSIH1CSS5 / ETNBOTXEN / ADCALI5S
A15 P18_10/ADCA1I10S
A16 P18_8/ADCALI8S
AL7 ALVSS
B1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / MEMCOCLK /
RLIN37RX / INTP17
B2 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGALO / TAPAOUN / CSIH1SC / ETNBORXDO / MEMCOAZ20 /
MODEO / TAUJ3IO / TAUJ300
B3 P13_1/MEMCOA20
B4 P12_0/CAN2TX / PWGA560 / TAUB1I10 / TAUB1010 / CSIG2SSI / MEMCOA16 / RLIN36RX / INTP16
B5 P11_4/CSIH2SI/ CAN3TX / INTP21 / PWGA290 / TAUB1I3 / TAUB103 / MEMCOAD12 / SFMA0IO1
B6 P11_3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / TAUB1I1 / TAUB101 / MEMCOAD11 / RLIN32TX / SFMA0IO2
B7 P10_14 / ADCAITRGO / PWGA190 / FLXAORXDA / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7 / MEMCOADS /
CAN7RX / INTP9
B8 P10_9/ TAUDOI12 / TAUDOO12 / RLIN3ORX / INTP10 / ENCAOEO / PWGAGB0 / CSIHORY! / CSIHORYO / MEMCOAD3 /
FLXAORXDB
B9 P19_3/ADCALI19S
B10 P19_1/ADCALI17S
B11 P18_7/ ETNBOTXCLK / ADCALI7S
B12 P18_11/ADCALI11S
B13 P18_3/PWGA710 / ETNBOTXD2 / ADCA1I3S / TAUJ3I3 / TAUJ303
B14 P18_2/ PWGA630 / ETNBOTXD1 / ADCALI2S / TAUJ3I2 / TAUJ302
B15 P18_1/PWGA620 / ETNBOTXDO / ADCALI1S / TAUJ3I1 / TAUJ301
B16 AP1_12/ADCAL1I12
B17 AP1_14/ ADCAL1I14
C1 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9 / MEMCORD
c2 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / ETNBORXD3 / PWGA540
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Table 2B.7 Pin Assignment 233-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

c3 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / ETNBORXD1 /
MEMCO0A21 / RLIN37TX / MODE1

c4 P13_0/MEMCOA19

c5 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570 / TAUB1I12 / TAUB1012 / MEMCOA17

C6 P11_7/INTP5 / PWGA320 / CSIH3SC / TAUB1I9 / TAUB109 / MEMCOAD15 / SFMAOCLK

c7 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / MEMCOAD10 / SFMA0IO3

cs P10_11/PWGA160 / RLIN31RX / INTP11 / FLXAOTXENA / CSIH1CSSO0 / TAUBOI1 / TAUBOO1 / MEMCOAD5

C9 P18_14 / ADCA1I14S

C10 P19 0/ADCALI16S

ci11 P18_4/CSIH1CSS4 / ETNBOTXD3 / ADCALI4S

c12 P18_12/ ADCALI12S

c13 P18 9/ADCALI9S

C14 P18_0/CSIG1RYI/CSIGIRYO / ETNBOLINK / PWGA610 / ADCALIOS / TAUJ3IO / TAUJ300

C15 AP1_13/ADCAL1I13

C16 AP1_15/ADCALI15

c17 AP1_0/ADCA1I0

D1 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013 / MEMCOCS1

D2 P11_0/CSIH2RYI/ CSIH2RYO / ADCALTRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11 /" MEMCOWR

D3 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO/ ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530 / ETNBORXD2 / MEMCO0A22

D4 BVCC

D5 P11_15/CAN2RX / INTP2 / CSIH2CSS4 | PWGA550 / TAUBLI8 / TAUB108 / MEMCOASTB / ETNBORXERR /
RLIN36TX

D6 P11_6/RLIN33RX / INTP13 / CAN5TX / ADCALITRG1 / PWGA310 / CSIH3SO / TAUB1I7 / TAUB107 / MEMCOAD14 /
SFMAOSSL

D7 P10_12 / PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUBOO3 / MEMCOAD6

D8 P10_8/TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGA50 / MEMCOAD2 / FLMD1 / TAUJ3I2 /
TAUJ302

D9 BVSS

D10 BVCC

D11 BVCC

D12 ISOVSS

D13 ISOVCL

D14 ALVSS

D15 AP1_1/ADCA1I1

D16 AP1_2/ADCALI2

D17 AP1_3/ADCA1I3

E1l P11 12/ RLIN25RX / PWGA520 / TAUB1I2 / TAUB102 / MEMCOWAIT

E2 P11 _10/CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015 / MEMCOCS2

E3 P11 8/ CSIG1SSI /RLIN35TX / PWGA480 / TAUBLI11 / TAUB1011 / MEMCOCSO

E4 BVCC

E14 ALVREF

E15 AP1_5/ADCALI5

E16 AP1_6/ADCA1I6

E17 AP1_8/ADCA1I8
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Table 2B.7 Pin Assignment 233-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

F1 P13_3/ETNBORXERR

F2 P13_2/ETNBORXDV

F3 P11_11/CSIG1SI/RLIN25TX / PWGA510 / TAUB1I0 / TAUB100 /" MEMCOCS3 / ETNBORXDV

F4 BVSS

F14 AP1_4/ADCALl4

F15 AP1_7/ ADCALI7

F16 AP1_9/ADCA1I9

F17 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI

G1 P12_3/RLIN27RX / PWGA680 / CSIG2SI / MEMCOBENO / TAUBLI6 / TAUB1O6

G2 P13 4

G3 P13_5/MEMCOA21

G4 ISOVCL

G7 BVSS

G8 BVSS

G9 BVSS

G10 BVSS

Gl1 BVSS

G14 AP1_10/ADCAL1I10

G15 AP1_11/ADCA1I11

G16 P20_5/RLIN23TX / INTP23 / PWGA600 / CAN7TX

G17 P20_0/ RLIN26RX / PWGAB40 / CAN6RX / INTP6 / CSIG3SI

H1 P12 4/RLIN27TX / PWGAB90 / CSIG2SC / ETNBOMDIO / MEMCOBEN1

H2 P13_7/PWGA730

H3 P13_6 / MEMCOA22 / PWGAT720

H4 ISOVSS

H7 BVSS

H8 BVSS

H9 BVSS

H10 BVSS

H11 EVSS

H14 EVCC

H15 P20_1/RLIN26TX / PWGAB50 / CAN6TX / CSIG3SO

H16 P20_2/ CAN4RX / INTP4 / PWGAB60 / RLIN29RX / CSIG3SC

H17 P20_3/CANATX / PWGA670 / RLIN29TX / CSIG3RYI / CSIG3RYO

Ji PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

J2 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202

J3 P12_5/PWGA700 / ETNBOMDC / CSIG2SO / TAUB1I4 / TAUB104

J4 PO_2/ TAUDOI6 / TAUDOO6 / CANLRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203

J7 BVSS

J8 BVSS

J9 BVSS

J10 EVSS

Ji1 EVSS

J14 REGVCC

J15 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S
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Table 2B.7 Pin Assignment 233-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

J16 P9_4/CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S

J17 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

K1 PO_3/TAUDOI8 / TAUDOOS8 / RLIN30ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ110 / TAUJ100

K2 PO_5/CAN2RX /INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14

K3 PO_4/RLIN31RX /INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12

K4 EVCC

K7 EVSS

K8 EVSS

K9 EVSS

K10 EVSS

K11 EVSS

K14 ISOVSS

K15 APQO_0/ ADCAOIO

K16 P9_0/NMI/PWGAS8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCAOI2S / TAUJ1I1 / TAUJ101/
SENT1RX / RIIC1SDA

K17 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOQI3S / TAUJ1I12 / TAUJ102 /
SENT1SPCO / RIIC1SCL

L1 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS8 / RLIN26RX / PWGA340

L2 PO_12 / RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUBOO10 / CSIGOSI / RLIN26TX

L3 PO_6/INTP2/ DPIN10 / SELDP2 / CSIH1SC / PWGA350

L4 PO_14/INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

L7 EVSS

L8 EVSS

L9 EVSS

L10 EVSS

L11 EVSS

L14 EVSS

L15 APO_4 / ADCA0I4

L16 APO_2 / ADCAO0I2

L17 APO_1/ADCAO0I1

M1 PO_13/RLIN32RX /INTP12 / PWGA460 / TAUBOI12 / TAUB0OO12 / CSIGOSO / CAN5RX / INTP5

M2 P1_0/RLIN33RX/INTP13/TAUJ2I0 / TAUJ200

M3 P2_9/PWGA770

M4 P2_7 / RLIN210RX

M14 AOVREF

M15 APQO_8/ ADCAO0I8

M16 APO_5/ ADCAO0I5

M17 APQO_3/ADCAO0I3

N1 P1_2/CAN3RX/INTP3/DPIN19/TAUJ2I2 /| TAUJ202

N2 P1_1/INTP18/RLIN33TX/TAUJ2I1/ TAUJ201

N3 P1_3/INTP19/CAN3TX/DPIN23/TAUJ2I3 / TAUJ203

N4 P2_11/PWGA790

N14 AOVSS

N15 APO_11/ADCAO0I11

N16 APO_7 / ADCAOI7
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Table 2B.7 Pin Assignment 233-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name
N17 APO_6 / ADCAOI6
P1 P1_12/CAN4RX / INTP4 / RLIN36TX
P2 P1_13/CANATX/RLIN36RX / INTP16
P3 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S
P4 P8_12/ TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / INTP23 / RLIN25TX / ADCAO0I19S
P5 JPO_1/INTP1/ TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
P6 P1_11/ADCALTRG2 / RLIN24TX / DPIN22 / INTP14
P7 P2_13/RLIN211TX
P8 P2_15/PWGA750
P9 EVCC
P10 REGVCC
P11 ISOVSS
P12 ISOVCL
P13 P8_6/ NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
P14 P8_8/CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S
P15 APO_13/ ADCAO0I13
P16 APO_10 / ADCAOI10
P17 APO_9/ ADCAOI9
R1 P2_6/ ADCAOSEL2
R2 P2_10 / PWGA780
R3 JPO_4 / DCUTRST
R4 JP0_3/INTP3 / CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
R5 P2_1/RLIN27TX / CAN6TX
R6 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCALTRG1
R7 P1_9/DPIN20/ INTP21
R8 P3_0/PWGA760
R9 FLMDO
R10 PO_9/INTP12/ CSIH1CSSO0 / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4
R11 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIH1IRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
R12 P2_5/RLIN29TX / ADCAOSEL1
R13 P1_15/RLIN23TX / CAN7TX
R14 P8_4 / TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S
R15 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S
R16 APO_14 / ADCAOI14
R17 APO_12 / ADCAOI12
T1 P2_8/RLIN210TX
T2 P2_12/ RLIN211RX
T3 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S
T4 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
T5 P2_0/RLIN27RX / CAN6RX / INTP6
T6 P2_14/ PWGAT740
T7 IPO_0/XT2
T8 AWOVCL
T9 X1
T10 P2_2/ RLIN28RX
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.7 Pin Assignment 233-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

T11 PO_10/INTP3/ CSIH1CSS1/ DPIN11/ RLIN22TX / TAUBOI6 / TAUBOO6 / CAN4TX

T12 PO_8/INTP16 / RLIN21TX / DPING / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

T13 P2_4/ RLIN29RX / ADCAOSELO

T14 P8_1/ TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / ADCAOILS / RIIC1SCL /
SENTOSPCO

T15 P8_5/ TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S

T16 P8_9/CSIH3CSS2 / PWGA410 / ADCAOSEL?2 / RLIN34TX / ADCAOQI16S

T17 AP0_15/ ADCAOI15

U1 EVSS

U2 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / RLIN37TX / ADCA0I4S

us JP0_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT

U4 JP0_0/INTPO/FPDR / FPDT / DCUTDI/ LPDI/ LPDIO / TAUJ2I0 / TAUJ200

us P18

U6 "RESET

u7 XT1

us AWOVSS

U9 X2

u10 P2_3/RLIN28TX

U1l JPO_6/ EVTO

u12 P1_5/ADCALTRGO / RLIN35TX / DPIN17 / INTP20

u13 P1_4/RLIN35RX / INTP15/ DPIN18

u14 P1_14/RLIN23RX / CAN7RX / INTP9

u1s P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO / CANBRX / INTP6 / ADCAOIOS / RIICISDA /
SENTORX

u16 P8_3/ TAUJOI1 / TAUJOO1 / DPIN3 /CSIHOCSS1 / INTP7/ PWGA230 / CAN7TX / ADCAOI5S

u17 AOVSS
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

Al BVSS

A2 P22 7

A3 P13 1/MEMCOA20

A4 P22 9

A5 P11 15/ CAN2RX / INTP2 / CSIH2CSS4 | PWGA550 / TAUBLI8 / TAUB108 / MEMCOASTB / ETNBORXERR /
RLIN36TX

A6 P22 12

A7 P22 13

A8 P22_15

A9 P11_1/ CSIH2SSI / FLXAOTXDA / RLIN20RX / CSIHOCSS7 / INTP20 / PWGA260 / TAUBOI13 / TAUBOO13 /
MEMCOAD9

A10 P10_12 / PWGA170 / FLXAOSTPWT / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0O3 / MEMCOAD6

All P10_10/ TAUDOI14 / TAUD0OO14 / RLIN30TX / ENCAOEL / PWGA70 / CSIHOCSS1 / MEMCOAD4 / TAUJ3I3 / TAUJ303

A12 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX / INTP1 / MEMCOADO / RLIN24RX /
MODE2

A13 P19_3/ADCA1I19S

Al4 P19 0/ADCAL1I16S

A15 P18 14/ ADCA1I14S

A16 P18 6/ ADCALI6S

AL7 P18_3/PWGA710 / ETNBOTXD2 / ADCALI3S / TAUJ3I3 / TAUJ303

A18 P18_9/ADCALI9S

A19 P18 0/ CSIG1RYI/CSIGIRYO / ETNBOLINK / PWGA610 / ADCALIOS / TAUJ3IO / TAUJ300

A20 ALVSS

B1 P22 6

B2 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIH1SSI / MEMCOCLK /
RLIN37RX / INTP17

B3 P10_1/TAUDOI3 / TAUDOO3 / INTP18 / CANOTX / PWGA1O / TAPAOUN / CSIH1SC / ETNBORXDO / MEMCOAZ20 /
MODEO / TAUJ3IO / TAUJ300

B4 P22 8

B5 P12_1/RLIN34RX / INTP14 / CSIH2CSS5 / PWGA570 / TAUB1I12 / TAUB1012 / MEMCOA17

B6 P22 11

B7 P11_5/CANSRX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI / TAUBLI5 / TAUB105 / MEMCOAD13 / SFMAOIOO

B8 P11_4/CSIH2SI/ CAN3TX / INTP21 / PWGA290 / TAUB1I3 / TAUB103 / MEMCOAD12 / SFMAOIO1

B9 P21 1

B10 P10_14 / ADCAITRGO / PWGA190 / FLXAORXDA / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7 / MEMCOADS /
CAN7RX / INTP9

B11 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / FLXAOTXDB / ENCAOEC / PWGAS50 / MEMCOAD2 / FLMD1 / TAUJ3I2 /
TAUJ302

B12 P19 2/ADCA1I18S

B13 P19_1/ADCAL1I17S

B14 P18_7/ ETNBOTXCLK / ADCALI7S

B15 P18 13/ADCA1I13S

B16 P18_4/CSIH1CSS4 / ETNBOTXD3 / ADCALI4S

B17 P18 2/PWGA630 / ETNBOTXD1 / ADCALI2S / TAUJ3I2 / TAUJ302

B18 P18_1/PWGA620 / ETNBOTXDO / ADCALI1S / TAUJ3I1 / TAUJ301

B19 AP1_12/ADCAL1I12
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

B20 AP1_13/ADCAL1I13

c1 P22 4

c2 P22 5

c3 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / ETNBORXD1 /
MEMCOA21 / RLIN37TX / MODE1

c4 P10_0/ TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOQO / TAPAOUP / CSIH1SI / MEMCOA19 /
ETNBORXCLK / TAUJ1I3 / TAUJ103

c5 P12_2/INTP19/ RLIN34TX / PWGA580 / TAUB1I14 / TAUB1014 / MEMCOA18 / CSIG2RY! / CSIG2RYO

C6 P22_10

c7 P11_6/RLIN33RX / INTP13 / CAN5TX / ADCALITRG1 / PWGA310 / CSIH3SO / TAUB1I7 / TAUB107 / MEMCOAD14 /
SFMAOSSL

c8 P22_14

(o] P11_3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / TAUB1I1 / TAUB101 / MEMCOAD11 / RLIN32TX / SFMA0IO2

C10 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / FLXAOTXENB / TAUBOIS / TAUBOOS / MEMCOAD7 / CAN7TX

ci11 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CANITX / MEMCOAD1 / RLIN24TX / TAUJ3I1 /
TAUJ301

c12 P10_9/ TAUDOI12 / TAUDOO12 / RLIN3ORX / INTP10 / ENCAOEO / PWGAGB0 / CSIHORYI / CSIHORYO / MEMCOAD3 /
FLXAORXDB

c13 P18_15/ADCA1I15S

C14 P18_12 / ADCA1I12S

c15 P18_11/ADCALI11S

C16 P18_10/ADCA1I10S

c17 P18_8/ADCALI8S

ci18 AP1_14/ADCAL1l14

C19 AP1_15/ADCAL1I15

C20 AP1_0/ADCALI0

D1 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9 / MEMCORD

D2 P22 3

D3 P10_5/TAUDOI11 / TAUDOO11 / CAN6RX / INTP6 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! /
CSIGORYO / ETNBORXD3 / PWGA540

D4 BVCC

D5 BVCC

D6 P13_0/MEMCOA19

D7 P12_0/CAN2TX / PWGAS560 / TAUB1I10 / TAUB1010 / CSIG2SSI / MEMCOA16 / RLIN36RX / INTP16

D8 P11_7/INTP5 / PWGA320 / CSIH3SC / TAUB1I9 / TAUB109 / MEMCOAD15 / SFMAOCLK

D9 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUBOO15 / MEMCOAD10 / SFMA0IO3

D10 BVSS

D11 P10_11/PWGA160 / RLIN31RX / INTP11 / FLXAOTXENA / CSIH1CSSO0 / TAUBOI1 / TAUBOO1 / MEMCOAD5

D12 BVCC

D13 BVSS

D14 P18_5/CSIH1CSS5 / ETNBOTXEN / ADCALI5S

D15 ISOVSS

D16 ISOVCL

D17 BVCC
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name
D18 AP1_1/ADCA1I1
D19 AP1_2/ADCALI2
D20 AP1_3/ADCA1I3
E1 P11_0/CSIH2RYI/ CSIH2RYO / ADCALTRG2 / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0OO11 / MEMCOWR
E2 P11 8/ CSIG1SSI / RLIN35TX / PWGA480 / TAUB1I11 / TAUB1011 / MEMCOCSO
E3 P10_4/ TAUDOI9 / TAUDOO9 / RLIN21RX / CAN6TX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI /
PWGA530 / ETNBORXD2 / MEMCO0A22
E4 BVCC
E17 ALVSS
E18 AP1_4/ADCALI4
E19 AP1_5/ADCALI5
E20 AP1_6/ADCALI6
F1 P22 2
F2 P22 1
F3 P11_9/CSIG1SO / RLIN35RX / INTP15 / PWGA490 / TAUB1I13 / TAUB1013 / MEMCOCS1
F4 BVCC
F17 ALVREF
F18 AP1_7/ ADCALI7
F19 AP1_9/ADCALI9
F20 AP1_10/ADCA1I10
Gl P22 0
G2 P11_11/CSIG1SI/ RLIN25TX / PWGA510 / TAUB1I0 / TAUB100 / MEMCOCS3 / ETNBORXDV
G3 P11_10/CSIG1SC / PWGA500 / TAUB1I15 / TAUB1015 / MEMCOCS2
G4 BVSS
G17 AP1_8/ADCALI8
G18 AP1_11/ADCAL1I11
G19 P20_6 / PWGA880
G20 P20_7 / PWGA890
H1 P21 4
H2 P11_12/RLIN25RX / PWGA520 / TAUBLI2 / TAUB102 / MEMCOWAIT
H3 P21 0
H4 ISOVCL
H17 EVCC
H18 P20_8/ PWGA900
H19 P20_9/ PWGA910
H20 P20_4/RLIN23RX / INTP22 / PWGA590 / CAN7RX / INTP9 / CSIG3SSI|
Ji P13_3/ETNBORXERR
J2 P21 3
J3 P21 2
Ja ISOVSS
J9 BVSS
J1o BVSS
Ji1 BVSS
J12 BVSS
J17 EVSS
J18 P20_5/RLIN23TX / INTP23 / PWGAB00 / CAN7TX
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name
J19 P20_0/ RLIN26RX / PWGAB40 / CAN6RX / INTP6 / CSIG3SI
J20 P20_1/RLIN26TX / PWGAB50 / CAN6TX / CSIG3SO
K1 P13 4
K2 P13_6 / MEMCOA22 / PWGAT720
K3 P13_2/ ETNBORXDV
K4 BVSS
K9 BVSS
K10 BVSS
K11 BVSS
K12 EVSS
K17 EvVCC
K18 P20_3/ CAN4TX / PWGAG70 / RLIN29TX / CSIG3RYI/ CSIG3RYO
K19 P20_10 / PWGA920
K20 P20_2 / CAN4RX / INTP4 / PWGA660 / RLIN29RX / CSIG3SC
L1 P12_3/RLIN27RX / PWGAG80 / CSIG2SI / MEMCOBENO / TAUBLI6 / TAUB106
L2 P12_5/ PWGA700 / ETNBOMDC / CSIG2SO / TAUB1I4 / TAUB104
L3 P0O_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
L4 P13_5/ MEMCOA21
L9 BVSS
L10 EVSS
L11 EVSS
L12 EVSS
L17 REGVCC
L18 P20_13/ PWGA950
L19 P20_12 / PWGA940
L20 P20_11/PWGA930
M1 PO_0/ TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
M2 PO_1/ TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
M3 PO_6/INTP2/ DPIN10 / SELDP2 / CSIH1SC / PWGA350
M4 P13_7 / MEMCOA23 / PWGA730
M9 EVSS
M10 EVSS
M11 EVSS
M12 EVSS
M17 ISOVSS
M18 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / INTP16 / ADCAOI10S
M19 P9_4 / CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / INTP17 / ADCAOI11S
M20 P20_14
N1 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12
N2 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
N3 P12 4/RLIN27TX / PWGAB90 / CSIG2SC / ETNBOMDIO / MEMCOBEN1
N4 PO_2 / TAUDOI6 / TAUDOOG / CANIRX / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
N17 EVSS
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

N18 P9_0/NMI/PWGAS8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / ADCAOI2S / TAUJ1I1 / TAUJ101 /
SENT1RX / RIIC1SDA

N19 P9 _1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / ADCAOI3S / TAUJ1I2 / TAUJ102 /
SENT1SPCO / RIIC1SCL

N20 P9_2/KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

P1 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOOS8 / RLIN26RX / PWGA340

P2 PO_12 / RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUBOO10 / CSIGOSI / RLIN26TX

P3 PO_14 /INTP17 / RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX

P4 EVCC

P17 APO_6 / ADCAO0I6

P18 APO_3/ADCAO0I3

P19 APQO_1/ADCAO0I1

P20 APO_0/ADCAO0IO

R1 PO_13/RLIN32RX /INTP12 / PWGA460 / TAUBOI12 / TAUB0OO12 / CSIGOSO / CAN5RX / INTP5

R2 P1_1/INTP18/RLIN33TX/TAUJ2I1/TAUJ201

R3 P2_6 / ADCAOSEL2

R4 P1_3/INTP19/CAN3TX/DPIN23/TAUJ2I3 / TAUJ203

R17 AOVREF

R18 APOQ_7 / ADCAOI7

R19 APO_4 / ADCAO0I4

R20 APO_2 / ADCAO0I2

T1 P1_0/RLIN33RX/INTP13/TAUJ2I0 / TAUJ200

T2 P1 12/ CAN4RX /INTP4 / RLIN36TX

T3 P2_8/RLIN210TX

T4 P2_9/PWGA770

T17 AOVSS

T18 APO_10/ ADCAOI10

T19 APO_8/ADCAO0I8

T20 APO_5/ ADCAO0I5

Ul P1_2/CAN3RX/INTP3/DPIN19/TAUJ2I2 /| TAUJ202

U2 P2_7 / RLIN210RX

U3 P2_11/PWGA790

U4 P8_12/ TAUJLI3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5/ INTP23 / RLIN25TX / ADCAOI19S

(5] JPO_2/INTP2/TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK

U6 P1_9/DPIN20/INTP21

u7 EVCC

us AWOVCL

U9 REGVCC

u10 PO_9/INTP12/ CSIH1CSSO / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0O4 / CAN4RX / INTP4

ull ISOVSS

ui12 ISOVCL

U13 P1_15/RLIN23TX/ CAN7TX

ul4 EVSS

U15 EVCC

ul6 P3_7/ PWGA860

u17 P3_10
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name

u18 APO_13/ ADCAO0I13

u19 APO_11/ADCAOI11

U20 APO_9 / ADCAOI9

Vi P1_13/CAN4TX / RLIN36RX / INTP16

V2 P2_12/RLIN211RX

V3 P8_10 / CSIH3CSS3/ DPIN14 / PWGA420 / RLIN37RX / INTP17 / ADCAOI17S

V4 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS

V5 JP0_0/INTPO / FPDR / FPDT / DCUTDI / LPDI / LPDIO / TAUJ2I0 / TAUJ200

V6 P1_11/ADCALTRG2 / RLIN24TX / DPIN22 / INTP14

V7 P2_13/RLIN211TX

v8 P3_0/PWGA760

V9 FLMDO

V10 PO_8/INTP16 / RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUBOO2 / CAN3TX

Vi1l PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIHARY! / CSIH1IRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3

V12 P2_5/RLIN29TX / ADCAOSEL1

V13 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / CAN6TX / ADCAOI1S / RIIC1SCL /
SENTOSPCO

V14 P3_1/PWGA800

V15 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCAO0I14S

V16 P3_3/PWGA820

V17 P3_6/ PWGA850

V18 P3_9

V19 APO_14 / ADCAOI14

V20 APO_12 / ADCAOI12

wi P2_10/ PWGA780

w2 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / RLIN37TX / ADCAOI4S

w3 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT

W4 JPO_1/INTP1/ TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO

W5 P2_0/RLIN27RX / CAN6RX / INTP6

W6 P2_14 /| PWGAT740

w7 P2_15/PWGA750

w8 IPO_0/XT2

W9 P2_3/RLIN28TX

W10 P2_2/ RLIN28RX

wi1l JP0_6/ EVTO

W12 P1_4/RLIN35RX / INTP15 / DPIN18

w13 P2_4/RLIN29RX / ADCAOSELO

w14 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / CAN6RX / INTP6 / ADCAOIOS / RIIC1SDA /
SENTORX

W15 P8_4 / TAUJOI2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / CAN7RX / INTP9 / ADCAOI6S

W16 P3_2/ PWGA810

w17 P8_8/CSIH3CSS1 / PWGA400 / ADCAOSEL1 / RLIN34RX / INTP14 / ADCAOI15S

w18 P3_4 / PWGA830

W19 P3_8/PWGA870

W20 APO_15/ ADCAO0I15

\%! EVSS
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RH850/F1KH, RH850/F1KM Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.8 Pin Assignment 272-Pin FPBGA (RH850/F1KM-S4)

Pin No. Pin Name
Y2 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / RLIN25RX / ADCAOI18S
Y3 JP0_4/ DCUTRST
Y4 P2_1/RLIN27TX / CAN6TX
Y5 P1_10/RLIN24RX / DPIN21 / INTP22 / ADCALITRG1
Y6 P18
Y7 "RESET
Y8 XT1
Y9 AWOVSS
Y10 X2
Y11 X1
Y12 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CAN4TX
Y13 P1_5/ADCALTRGO/ RLIN35TX / DPIN17 / INTP20
Y14 P1_14/RLIN23RX / CAN7RX / INTP9
Y15 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / CAN7TX / ADCAOI5S
Y16 P8_5/ TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / INTP9 / PWGA370 / ADCAOI7S
Y17 P8_6/NMI/ CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOI8S / RESETOUT
Y18 P8_9/ CSIH3CSS2 / PWGA410 / ADCAOSEL2 / RLIN34TX / ADCAOI16S
Y19 P3_5/ PWGA840
Y20 AOVSS
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2B.2 Pin Description

Table 2B.9 Pin Functions (RH850/F1KM-S4, RH850/F1KM-S2)

No. of Pins
Pin Name 100 Pins 144 Pins 176 Pins 233 Pins™ 272 Pins™ IO |Pin Function Unit
ANnVREF v v v v v — | ADCAnN voltage supply and reference voltage ADCAN
n=0 n=0,1 n=0,1 n=0,1 n=0,1
AnVSS 4 v v v v — |ADCAnN ground
n=0 n=0,1 n=0,1 n=0,1 n=0,1
ADCAOImM 4 v v v v | ADCAO input channel m with 12-bit resolution
m=0to15 |m=0tol5 [m=0to1l5 |m=0tol5 |m=0to15
ADCAlIm — v v v v I ADCAL input channel m with 12-bit resolution
m=0to7 m=0to1l5 |m=0tol5 [m=0to15
ADCAOIMmS 4 v v v v | ADCAO input channel m with 10-bit resolution
m=2tol1ll, [m=0toll, [m=0toll, (m=0toll, [m=0toll,
141019 141019 14t019 141019 141019
ADCA1ImS — v v v v I ADCAL input channel m with 10-bit resolution
m=0to3 m=0to7 m=0t019 |m=0to19
ADCAOSELy v v v v v O [Selection piny for ADCAO input and external
y=0to2 y=0to2 y=0to2 y=0to2 y=0to2 MPX
ADCANTRGY v v v v v ADCAnN external trigger pin'y
n=0, n=0,1, n=0,1, n=0,1, n=0,1,
y=0to2 y=0to2 y=0to2 y=0to2 y=0to2
APO_m v v v v v 10 |Analog port 0_m Port
m=0t015 [m=0t015 |m=0tol5 |m=0tol5 [m=0to15
AP1_m — v v v v 10 |Analog port1_m
m=0to7 m=0t015 [m=0t0l1l5 [m=0to15
APO v v v v v O |Port output signal for analog input LPSO
AWOVCL v v v v v — | Voltage regulator for Always-On area (AWO Power
area) capacitor connection
AWOVSS 4 v v v v — |Internal logic for Always-On area (AWO area)
ground
BvVCC — v v v v — | Port buffer voltage supply
BVSS — v v v v — | Port buffer ground
CANzRX v v v v v CANz receive data input RCFDCn
z=0to7 z=0to7 z=0to7 z=0to7 z=0to7
CANzTX 4 v v v v O |CANz transmit data output
z=0to7 z=0to7 z=0to7 z=0to7 z=0to7
CSCXFOUT 4 v v v v O |Clock output Clock
CSIGNnRY!I 4 v v v v I CSIGn ready (1) / busy (0) input signal CSIGn
n=0 n=0,1 n=0to3 n=0to3 n=0to3
CSIGnRYO v v v v v O |CSIGn ready (1) / busy (0) output signal
n=0 n=0,1 n=0to3 n=0to3 n=0to3
CSIGnSC v v v v v IO |CSIGn serial clock signal
n=0 n=0,1 n=0to3 n=0to3 n=0to3
CSIGnSI v v v v v CSIGn serial data input
n=0 n=0,1 n=0to3 n=0to3 n=0to3
CSIGnSO 4 v v v v O [CSIGn serial data output
n=0 n=0,1 n=0to3 n=0to3 n=0to3
~CsSiGnssI v v v v v CSIGn SS function control input signal
n=0 n=0,1 n=0to3 n=0to3 n=0to3
CSIHNCSS0 4 v v v v O |CSIHn serial peripheral chip select signal 0 CSIHn
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
CSIHNCSS1 v v v v v O | CSIHn serial peripheral chip select signal 1
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
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Table 2B.9 Pin Functions (RH850/F1KM-S4, RH850/F1KM-S2)

No. of Pins
Pin Name 100 Pins 144 Pins 176 Pins 233 Pins™ 272 Pins™ IO |Pin Function Unit
CSIHNCSS2 v v v v v O | CSIHn serial peripheral chip select signal 2 CSIHn
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
CSIHNCSS3 v v v v v O |CSIHn serial peripheral chip select signal 3
n=0,2,3 n=0to3 n=0to3 n=0to3 n=0to3
CSIHNnCSS4 4 v v v v O |CSIHn serial peripheral chip select signal 4
n=0,1 n=0to2 n=0to2 n=0to2 n=0to2
CSIHNCSS5 4 v v v v O |CSIHn serial peripheral chip select signal 5
n=0,1 n=0to2 n=0to2 n=0to2 n=0to2
CSIHNCSS6 v v v v v O | CSIHn serial peripheral chip select signal 6
n=0 n=0 n=0 n=0 n=0
CSIHNCSS7 v v v v v O | CSIHn serial peripheral chip select signal 7
n=0 n=0 n=0 n=0 n=0
CSIHNRYI v v v v v CSIHn ready (1) / busy (0) input signal
n=0,1 n=0to3 n=0to3 n=0to3 n=0to3
CSIHNRYO 4 v v v v O [CSIHn ready (1) / busy (0) output signal
n=0,1 n=0to3 n=0to3 n=0to3 n=0to3
CSIHnSC 4 v v v v I0 | CSIHnN serial clock signal
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
CSIHNnSI 4 v v v v CSIHn serial data input
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
CSIHNnSO v v v v v O |CSIHn serial data output
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
“CSIHnSSI v v v v v CSIHn slave select input signal
n=0to3 n=0to3 n=0to3 n=0to3 n=0to3
"DCURDY_ v \ v v v O |Debug ready ocD
DCUTCK 4 v v v v I Debug clock
DCUTDI 4 v v v v I Debug data input
DCUTDO 4 v v v v O |Debug data output
DCUTMS v v v v v | Debug mode select
DCUTRST 4 v v v v | |Debug reset ocb
DPINm 4 v v v v | Digital port input m LPSO
m=1t016 [m=0t023 [M=0t023 [M=0t023 [M=0t023
DPO v v v v v O |Port output signal for digital input
ENCAOTINmM 4 v v v v I ENCAO capture trigger input m ENCAN
m=0,1 m=0,1 m=0,1 m=0,1 m=0,1
ENCAOEO 4 v v v v I ENCAO encoder input O
ENCAOE1 v v v v v | ENCAO encoder input 1
ENCAOEC v v v v v | ENCAO encoder clear input
ETNBOLINK™ — — v v v | PHY link status ETNBN
ETNBOMDC?  |— — v v v O |PHY management clock
ETNBOMDIO™  |— — v v v IO |Management transmit / receive data signal
ETNBORXCLK? |— — v v v I MiIl receive clock
ETNBORXD[I%:O] o — v v v | MIl receive data input
ETNBORXDV? |— — v v v I MiIl receive data valid
ETNBORXERR™? |— — v | MIl receive error
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Table 2B.9 Pin Functions (RH850/F1KM-S4, RH850/F1KM-S2)

No. of Pins
Pin Name 100 Pins  |144 Pins 176 Pins 233 Pins™ 272 Pins™ 10 [Pin Function Unit
ETNBOTXCLK™ — — v v v | MiII transmit clock ETNBn
ETNBOTXD[3:0]* |— — v v v O | MIl transmit data output
ETNBOTXEN™ — — v v v O  [Mll transmit data enable
EVCC v v v 4 v — | Port buffer voltage supply Power
EVSS v v v 4 v — | Port buffer ground
EViOo — v 4 4 4 O |Eventoutput TEU_OUT
FLMDO v v 4 4 4 | Operating mode select pin 0 Mode
FLMD1 v v v v v | Operating mode select pin 1
FLXAORXDA™" v v v v v | FLXAO channel A receive data input FLXAN
FLXAORXDB™ v v v v v | FLXAO channel B receive data input
FLXAOSTPWT™ v v v v v | FLXAO stop watch trigger input
FLXAOTXDA™" v v v v v O |FLXAO channel A transmit data output
FLXAQTXDB™" v v v v v O |FLXAO channel B transmit data output
FLXAOTXENA™ v v v v v O |FLXAO channel A transmit enable
FLXAOTXENB™ v v v v v O |FLXAO channel B transmit enable
FPDR v v v v v | Serial Communication Interface RXD FLASH
FPDT v v v v v O |Serial Communication Interface TXD
FPCK v v v v v | Serial Communication Interface clock
INTPmM v v v v v | External interrupt input m INTC
m=0t013 m=0t023 |m=0t023 m=0t023 |m=0t023
IPO_0 — v v v v | Input port 0_0 Port
ISOVCL v v v v v — | Voltage regulator for Isolated area (ISO area) | Power
capacitor connection
ISOVSS v v v 4 4 — |Internal logic for Isolated area (ISO area) ground
JPO_m v % v v v 10 |JTAG port0_m JTAG
m=0t0o5 |m=0to6 m=0to6 m=0to6 m=0to6
KROIm v v v v v | KRO key input signal KRn
m=0to7 |m=0to7 m=0to7 m=0to7 m=0to7
LPDCLK v v v v v | LPD clock input (4-pin mode) LPD
LPDCLKOUT v v v v v O |LPD clock output (4-pin mode)
LPDI v v v v v | LPD data input (4-pin mode)
LPDIO v v v 4 v 10 |LPD data input / output (1-pin mode)
LPDO v v v 4 v O |LPD data output (4-pin mode)
MEMCOAm™ — — v v v O |MEMCO address m MEMCn
m=16t022 Im=16t022 |m=161t023
MEMCOADmM™ — — v v v 10 |MEMCO address / data m
m=0t015 |m=0tol5 |m=0to15
“MEMCOASTB * |— — v v v O |MEMCO address strobe
"MEMCOBENm * |— — v v v MEMCO byte enable m
m=0,1 m=0,1 m=0,1
MEMCOCLK™ — — v v v O |MEMCO clock output
“MEMCOCSm *  |— — v v 4 O |MEMCO chip select m
m=0to3 m=0to3 m=0to3
“MEMCORD *! — — v v 4 O |MEMCO read strobe
"MEMCOWAIT * |— - v v v I |MEMCO wait input
"MEMCOWR *  |— — v v v O |MEMCO write strobe
MODEmM v v v v v | Sub operating mode select Mode
m=0t02 |m=0to2 m=0to2 m=0to2 m=0to2
NMI v v v 4 v | External non-maskable interrupt input INTC
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Section 2B Pin Function of RH850/F1KM-S4, RH850/F1KM-S2

Table 2B.9 Pin Functions (RH850/F1KM-S4, RH850/F1KM-S2)
No. of Pins
Pin Name 100 Pins 144 Pins 176 Pins 233 Pins™ 272 Pins™ IO |Pin Function Unit
PO_m v v v v v I0 |Port0_m Port
m=0to14 [m=0t014 [m=0t014 [m=0t0ol4 [m=0to14
PLm _ v v v v IO |Port1_m
m=0to5, m=0to5, m=0to5, m=0to5,
8to 11 810 15 8to 15 8to 15
P2 m _ — v v v IO |Port2_m
m=0to 6 m=0t015 |m=0to15
P3_m™ — — — v v 10 |Port3_m
m=0 m=0to 10
P8 m v v v v v IO |Port8 m
m=2t012 [m=0t012 [m=0t012 [m=0t012 [m=0to012
P9 m v v v v v 10 [Port9_m
m=0to4 m=0to4 m=0to4 m=0to4 m=0to4
P10_m v v v v v IO |Port10_m
m=0t0o14 |m=0tol5 [m=0to1l5 |m=0tol5 |m=0to15
P11 m v v v v v I0 |Portll m
m=1to7 m=0t012, Im=0to12, |m=0to12, [m=0to12,
15 15 15 15
P12 m — v v v v IO |Port12_m
m=0to2 m=0to5 m=0to5 m=0to5
P13_m™ — — — v v IO |Port13 m
m=0to7 m=0to7
P18_m — v v v v 10 (Port18 m
m=0to3 m=0to7 m=0to15 |m=0to15
P19 m* — — — v v IO |Port19 m
m=0to3 m=0to3
P20_m — v v v v 10 |Port20_m
m=4,5 m=0to5 m=0to5 m=0to 14
P21_m* — — — — v IO |Port21_m
m=0to4
P22 mt — — — — v IO |Port22_m
m=0to 15
PWGANO v v v v v O |PWGAN output signal PWGAN
n=0to 13, n=0to 63 n=0to71 n=0to 79 n=0to 95
16 to 23, 26
to 47
REGVCC v v v v — | Voltage regulators voltage supply Power
"RESET v v v v v | External reset input Reset
“RESETOUT v v v v v O |Reset output
RIICnSCL v v v v v IO |RIICn serial clock RIICn
n=0,1 n=0,1 n=0,1 n=0,1 n=0,1
RIICnSDA v v v v v IO |RIICn serial data
n=0,1 n=0,1 n=0,1 n=0,1 n=0,1
RLIN2MRX v v v v v | RLIN2m receive data input RLIN24n
m=0to2 m=0to5 m=0t09 m=0toll [m=0toll
RLIN2MTX 4 v v v v O  |RLIN2m transmit data output
m=0to2 m=0to5 m=0to9 m=0to11l |m=0to1l
RLIN3nRX 4 v v v v I RLIN3nN receive data input RLIN3n
n=0to2 n=0to5 n=0to7 n=0to7 n=0to7
RLIN3nTX v v v v v O |RLIN3n transmit data output
n=0to2 n=0to5 n=0to7 n=0to7 n=0to7
RTCAOOUT v v v v v O |RTCAO 1Hz output RTCANn
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Table 2B.9 Pin Functions (RH850/F1KM-S4, RH850/F1KM-S2)

No. of Pins
Pin Name 100 Pins 144 Pins 176 Pins 233 Pins™ 272 Pins™ IO |Pin Function Unit
SELDPk v v v v v O |External multiplexer select signal output k for the |LPSO
k=002 |k=0t02 |k=0to2 |k=0t02 |k=0to2 digital port
SENTnRX 4 v v v v SENT receive data input RSENTn
n=1 n=0to1l n=0tol n=0to1l n=0to1l
SENTnSPCO 4 v v v v O [SENT SPC Extension Output
n=1 n=0tol n=0tol n=0tol n=0tol
SFMAOCLK — v v v v O |SFMAO clock SFMANn
SFMAO0IOm — v v v v I0 |SFMAO master data input / output
m=0t03 m=0to3 m=0to3 m=0to3
SFMAOSSL — v v v v O |SFMAO slave select
TAPAOESO v v v v v | Hi-Z control TAPAN
TAPAOUN v v v v v O | Motor control output U phase (negative)
TAPAOUP v v v v v O | Motor control output U phase (positive)
TAPAOVN v v v v v O | Motor control output V phase (negative)
TAPAOVP 4 v v v v O  [Motor control output V phase (positive)
TAPAOWN 4 v v v v O  [Motor control output W phase (negative)
TAPAOWP 4 v v v v O  [Motor control output W phase (positive)
TAUBNIm 4 v v v v I TAUBN channel input m TAUBN
n=0, n=0, n=0,1, n=0,1, n=0,1,
m=0to8, m=0t015 [m=0t01l5 [m=0t0l5 [m=0to15
10,12to0 15
TAUBnOm 4 v v v v O |TAUBN channel output m
n=0, n=0, n=0,1, n=0,1, n=0,1,
m=0to08, m=0t015 |m=0t015 |m=0to1l5 |m=0to15
10,12to 15
TAUDOImM v v v v v | TAUDO channel input m TAUDN
m=0t015 [m=0t0l1l5 [Mm=0t01l5 [Mm=0t0l1l5 [Mm=0to15
TAUDOOmM 4 v v v v O |TAUDO channel output m
m=0t015 [m=0t0l5 [Mm=0t01l5 [Mm=0t0l1l5 [Mm=0to15
TAUJINImM 4 v v v v I TAUJN channel input m TAUJN
n=0to3, n=0to 3, n=0to3, n=0to 3, n=0to 3,
m=0to3 m=0to3 m=0to3 m=0to3 m=0to3
TAUINOm v v v v v O | TAUJN channel output m
n=0to 3, n=0to3, n=0to3, n=0to3, n=0to 3,
m=0to3 m=0to3 m=0to3 m=0to3 m=0to3
X1, X2 v 4 v 4 v — | Main OSC connections MOSC
XT1, XT2 — v v v v — | Sub OSC connections SOSC

Note 1.  Only available for RH850/F1KM-S4.

CAUTION

When pin functions for a peripheral module are allocated to multiple pins, use the pins from the same port group or
nearby pins as the pins for a given channel.

® (e.g.) When RS-CANFD channel 0 is used:
CANOTX PO O P10.1
CANORX PO 1 P10 0
Use one of the following pin combinations:
-PO_0Oand PO_1, or
-P10_0and P10_1.
The combinations of PO_0 and P10_0, and PO_1 and P10_1 are not allowed.
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Section 2C Pin Function of RH850/F1KM-S1

This section describes the pin and port functions.

2C.1 Pin Connection Diagram
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Figure 2C.1  Pin Connection Diagram (48-Pin LQFP)
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RH850/F1KH, RH850/F1KM
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Pin Connection Diagram (64-Pin LQFP)

Figure 2C.2
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Figure 2C.3
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Table 2C.1 Pin Assignment 48-Pin LQFP

Pin No. Pin Name

1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN

2 P10_4/ TAUDOI9 / TAUDOOS9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI

3 P10_5/TAUDOI11/ TAUDOO11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! / CSIGORYO

4 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201

5 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202

6 PO_2 / TAUDOI6 / TAUDOOG / INTP1 / RLIN30TX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203

7 PO_3/ TAUDOI8 / TAUDOO8 / RLIN3ORX / INTP10 / DPIN1 / CSIHOSO / TAUJ1I0 / TAUJ100

8 EVCC

9 EVSS

10 JP0_5/NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT

11 JPO_4 / DCUTRST

12 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS

13 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK

14 JPO_1/INTP1/TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO

15 JPO_0/INTPO / FPDR / FPDT / TAUJ210 / TAUJ200 / DCUTDI / LPDI/ LPDIO

16 "RESET

17 AWOVSS

18 AWOVCL

19 REGVCC

20 X2

21 X1

22 FLMDO

23 P8_0/TAUJO0IO / TAUJOOO / DPIN2 / INTP4 / CSIHOCSSO0 / SENTORX / ADCAOIOS / RIIC1ISDA

24 P8_1/TAPAOESO / TAUJOO1 / DPINO / INTP5 / SENTOSPCO / ADCAOI1S / RIIC1SCL

25 AOVSS

26 AOVREF

27 APO_7 / ADCAOI7

28 APO_6 / ADCAOI6

29 APO_5 / ADCAOI5

30 APO_4 / ADCAOI4

31 APO_3/ADCAOI3

32 APO_2 / ADCAOI2

33 APO_1/ADCAOI1

34 APO_0 / ADCAOIO

35 P9_0/NMI/PWGA80 / TAUDOIO / TAUDOOO / ADCAOTRGO / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX / ADCAOI2S /
RIIC1SDA

36 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / TAUJ1I2 / TAUJ102 / SENT1SPCO / ADCAOI3S / RIIC1SCL

37 ISOVCL

38 ISOVSS

39 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / MODE2

40 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTINL / PWGA40 / TAUJ3I1 / TAUJ301

41 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGAS0 / TAUJ3I2 / TAUJ302 / FLMD1

42 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEO / PWGAG0 / CSIHORY! / CSIHORYO

43 P10_10/ TAUDOI14 / TAUDOO14 / RLIN30TX / ENCAOE1 / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303

a4 EVCC
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.1 Pin Assignment 48-Pin LQFP

Pin No. Pin Name
45 EVSS
46 P10_0/TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOQO / TAUJ1I3 / TAPAOUP / TAUJ103
47 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA1O / TAUJ3IO / TAPAOUN / TAUJ300 / MODEO
48 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP /MODE1
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.2 Pin Assignment 64-Pin LQFP

Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN
2 P10_4/ TAUDOI9 / TAUDOOS9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI
3 P10_5/TAUDOI11/ TAUDOO11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! / CSIGORYO
4 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
5 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
6 PO_2 / TAUDOI6 / TAUDOO6 / CANLIRX / INTP1 / RLIN30OTX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
7 PO_3/TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
8 EVCC
9 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / SELDPO / DPINS
10 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1
11 PO_6/INTP2/DPIN10 / SELDP2
12 EVSS
13 P8_2/ TAUJO0IO / TAUJOOO / DPIN2 / CSIHOCSS0 / PWGA220 / ADCAOI4S
14 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
15 JPO_4/ DCUTRST
16 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
17 JPO_2/INTP2/ TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
18 JPO_1/INTP1/ TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
19 JPO_0/INTPO / FPDR / FPDT / TAUJ210 / TAUJ200 / DCUTDI / LPDI/ LPDIO
20 "RESET
21 AWOVSS
22 AWOVCL
23 REGVCC
24 X2
25 X1
26 FLMDO
27 P8_0 / TAUJOIO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSSO / SENTORX / ADCAOIOS / RIIC1SDA
28 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / SENTOSPCO / ADCAOI1S / RIIC1SCL
29 P8_3/ TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / PWGA230 / ADCAOI5S
30 P8_4/ TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / ADCAOI6S
31 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / ADCAOI7S
32 P8_6/NMI/RTCAOOUT / ADCAOI8S / RESETOUT
33 AOVSS
34 AOVREF
35 APO_9/ ADCAOI9
36 APO_8/ ADCAO0I8
37 APO_7 / ADCAOI7
38 APO_6 / ADCAOI6
39 APO_5 / ADCAOI5
40 APO_4 / ADCAOI4
41 APO_3/ ADCAOI3
42 APO_2 / ADCAOI2
43 APO_1/ADCAOI1
44 APO_0/ ADCAOIO
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.2 Pin Assignment 64-Pin LQFP

Pin No. Pin Name
45 P9_0/NMI/PWGASO / TAUDOIO / TAUDOOO / ADCAOTRGO / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX / ADCAQI2S /
RIIC1SDA

46 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / TAUJ1I2 / TAUJ102 / SENT1SPCO / ADCAOI3S / RIIC1SCL

47 P9_2/ KROI6 / PWGA200 / TAPAOESO / ADCAOI9S

48 P9_3/KROI7 / PWGA210 / TAUJ1I1 / TAUJ101 / ADCAOI10S

49 ISOVCL

50 ISOVSS

51 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1IRX / INTP1 / MODE2

52 P10_7 / TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTIN1 / PWGA40 / CAN1TX / TAUJ3I1 / TAUJ301

53 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGAS50 / TAUJ3I2 / TAUJ302 / FLMD1

54 P10_9/TAUDOI12 / TAUDOO12 / RLIN3ORX / INTP10 / ENCAOEOQ / PWGAGBOQ / CSIHORY! / CSIHORYO

55 P10_10/ TAUDOI14 / TAUD0O14 / RLIN30TX / ENCAOEL / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303

56 P10_11/PWGA160 / RLIN31RX / INTP11

57 P10_12 / PWGA170 / RLIN31TX

58 P10_13/ CSIHOSSI / PWGA180

59 P10_14 / PWGA190

60 EVCC

61 EVSS

62 P10_0/ TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAQO / TAUJ1I3 / TAPAOUP / TAUJ103

63 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / TAUJ3I0 / TAPAOUN / TAUJ300 / MODEO

64 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP /MODE1
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.3 Pin Assignment 80-Pin LQFP

Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIHISSI
2 P10_4/ TAUDOI9 / TAUDOOS9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI
3 P10_5/TAUDOI11/ TAUDOO11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! / CSIGORYO
4 P10_15/ TAUBOI9 / TAUBOO9
5 P11 0/CSIH2RYI/ CSIH2RYO / TAUBOI11 / TAUB0O11
6 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
7 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
8 PO_2 / TAUDOI6 / TAUDOOG6 / CANLIRX / INTP1 / RLIN30OTX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
9 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
10 EVCC
11 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12
12 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
13 PO_6/INTP2/DPIN10 / SELDP2 / CSIH1SC
14 PO_11/RIICOSDA / CSIH1CSS2 / TAUBOI8 / TAUB0OS
15 PO_12 / RIICOSCL / TAUBOI10 / TAUBOO10 / CSIGOSI
16 EVSS
17 P8_2 / TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO / INTP6 / PWGA220 / ADCAOI4S
18 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
19 JPO_4/ DCUTRST
20 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
21 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
22 JPO_1/INTP1/ TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
23 JP0_0/INTPO / FPDR / FPDT / TAUJ2I0 / TAUJ200 / DCUTDI / LPDI/ LPDIO
24 "RESET
25 AWOVSS
26 AWOVCL
27 REGVCC
28 X2
29 X1
30 FLMDO
31 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / TAUBOI6 / TAUBOO6
32 PO_9/INTP12/ CSIH1CSSO0 / DPIN7 / TAUBOI4 / TAUB0O4
33 PO_8/RLIN21TX / DPIN6 / CSIHOCSS6 / CSIHISSI / TAUBOI2 / TAUBOO2
34 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIH1RY! / CSIHIRYO / TAUBOIO / TAUBOOO
35 P8_0/TAUJO0IO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / SENTORX / ADCAOI0S / RIIC1SDA
36 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / SENTOSPCO / ADCAOI1S / RIIC1SCL
37 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / ADCAOISS
38 P8_4/TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS?2 / INTP8 / ADCAOI6S
39 P8_5 / TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / ADCAOI7S
40 P8_6/NMI/ CSIHOCSS4 / RTCAOOUT / ADCAOI8S / RESETOUT
41 AOVSS
42 AOVREF
43 APO_10 / ADCAOI10
44 APO_9/ ADCAOI9
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.3 Pin Assignment 80-Pin LQFP
Pin No. Pin Name
45 APO_8/ ADCAOI8
46 APO_7 / ADCAOI7
47 APO_6 / ADCAOI6
48 APO_5/ ADCAOI5
49 APO_4/ ADCAOI4
50 APO_3/ ADCAOI3
51 APO_2 / ADCAOI2
52 APO_1/ADCAOI1
53 APO_0/ ADCAOIO
54 P9_0/NMI/PWGASO / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
ADCAOI2S / RIIC1SDA
55 P9_1/INTP11/PWGA9O / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
ADCAOI3S / RIIC1SCL
56 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S
57 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / ADCA0I10S
58 P9_4/ CSIHOCSSS5 / TAUJ1I0 / TAUJ100 / ADCAOI11S
59 P9_5/CSIHOCSS6 / TAUJ1I1 / TAUJ101 / ADCAOI12S
60 P9_6/CSIHOCSS7 / ADCA0I13S
61 ISOVCL
62 ISOVSS
63 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CANIRX / INTP1 / MODE2
64 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTINL / PWGA40 / CANITX / TAUJ3I1 / TAUJ301
65 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGA50 / TAUJ3I2 / TAUJ302 / FLMD1
66 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEQ / PWGAG0 / CSIHORY! / CSIHORYO
67 P10_10/ TAUDOI14 / TAUDOO14 / RLIN30TX / ENCAOEL / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303
68 P10_11/PWGA160 / RLIN31RX / INTP11/ CSIH1CSSO0 / TAUBOI1 / TAUB0OO1
69 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0OO3
70 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / TAUBOIS / TAUBOOS
71 P10_14 / PWGA190 / RLIN32TX / TAUBOI7 / TAUBOO7
72 P11_1/ CSIH2SSI / RLIN20RX / CSIHOCSS7 / TAUBOI13 / TAUB0O13
73 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / TAUBOI15 / TAUBOO15
74 P11_3/CSIH2SC / RLIN32TX
75 P11_4/CSIH2SI
76 EVCC
77 EVSS
78 P10_0/ TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOO / TAUJ1I3 / TAPAOUP / CSIH1SI / TAUJ103
79 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / TAUJ3I0 / TAPAOUN / CSIH1SC / TAUJ300 / MODEO
80 P10_2/ TAUDOI5 / TAUDOOS / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.4 Pin Assignment 100-Pin LQFP

Pin No. Pin Name
1 P10_3/TAUDOI7 / TAUDOO7 / RIICOSCL / KROI1 / PWGA30 / ADCAOTRG1 / TAPAOVN / CSIHISSI
2 P10_4/ TAUDOI9 / TAUDOOS9 / RLIN21RX / KROI2 / ADCAOSELO / ADCAOTRG2 / TAPAOWP / CSIGOSSI
3 P10_5/TAUDOI11/ TAUDOO11 / RLIN21TX / KROI3 / ADCAOSEL1 / TAPAOWN / CSIGORY! / CSIGORYO
4 P10_15/ CSIH3RYI/ CSIH3RYO / PWGA240 / RLIN22RX / TAUBOI9 / TAUBOO9
5 P11_0/CSIH2RYI/ CSIH2RYO / PWGA250 / RLIN22TX / TAUBOI11 / TAUB0O11
6 PO_0/TAUDOI2 / TAUDOO2 / RLIN20RX / CANOTX / PWGA100 / CSIHOSSI / DPO / TAUJ2I1 / TAUJ201
7 PO_1/TAUDOI4 / TAUDOO4 / CANORX / INTPO / RLIN20TX / PWGA110 / CSIHOSI / APO / TAUJ2I2 / TAUJ202
8 PO_2 / TAUDOI6 / TAUDOOG6 / CANLIRX / INTP1 / RLIN30OTX / PWGA120 / CSIHOSC / DPO / TAUJ2I3 / TAUJ203
9 PO_3/ TAUDOI8 / TAUDOOS / RLIN3ORX / INTP10 / CAN1TX / DPIN1 / PWGA130 / CSIHOSO / TAUJ1I0 / TAUJ100
10 EVCC
11 PO_4/RLIN31RX / INTP11 / CAN2TX / PWGA100 / CSIH1SI / SELDPO / DPIN8 / TAUBOI12 / TAUB0O12
12 PO_5/CAN2RX / INTP2 / RLIN31TX / DPIN9 / SELDP1 / CSIH1SO / TAUBOI14 / TAUB0O14
13 PO_6/INTP2/ DPIN10 / SELDP2 / CSIH1SC / PWGA350
14 PO_11/RIICOSDA / DPIN12 / CSIH1CSS2 / TAUBOI8 / TAUBOO8 / PWGA340
15 PO_12 / RIICOSCL / DPIN13 / PWGA450 / TAUBOI10 / TAUB0O10 / CSIGOSI
16 PO_13/RLIN32RX / INTP12 / PWGA460 / TAUBOI12 / TAUB0O12 / CSIGOSO / CANSRX / INTP5
17 PO_14/RLIN32TX / PWGA470 / TAUBOI14 / TAUB0O14 / CSIGOSC / CAN5TX
18 EVSS
19 P8_2/ TAUJOIO / TAUJOOO / DPIN2 / CSIHOCSSO0 / INTP6 / PWGA220 / ADCAOI4S
20 P8_10/ CSIH3CSS3/ DPIN14 / PWGA420 / ADCAOI17S
21 P8_11/TAUJ1I2 / TAUJ102 / DPIN15 / PWGA430 / CSIH1CSS4 / ADCAOI18S
22 P8_12/TAUJ1I3 / TAUJ103 / DPIN16 / PWGA440 / CSIH1CSS5 / ADCAOI19S
23 JPO_5/ NMI / RTCAOOUT / TAUJOI3 / TAUJOO3 / DCURDY / LPDCLKOUT
24 JPO_4/ DCUTRST
25 JP0_3/INTP3/ CSCXFOUT / TAUJOI2 / TAUJOO2 / DCUTMS
26 JPO_2/INTP2 / TAUJOI1 / TAUJOO1 / FPCK / DCUTCK / LPDCLK
27 JPO_1/INTP1/TAUJOIO / TAUJOOO / FPDT / DCUTDO / LPDO
28 JP0_0/INTPO / FPDR / FPDT / TAUJ2I0 / TAUJ200 / DCUTDI / LPDI/ LPDIO
29 "RESET
30 EVCC
31 AWOVSS
32 AWOVCL
33 REGVCC
34 X2
35 X1
36 FLMDO
37 PO_10/INTP3/ CSIH1CSS1/ DPIN11 / RLIN22TX / TAUBOI6 / TAUBOO6 / CANATX
38 PO_9/INTP12/ CSIH1CSSO / DPIN7 / RLIN22RX / TAUBOI4 / TAUB0OO4 / CAN4RX / INTP4
39 PO_8/RLIN21TX / DPIN6 / CSIHOCSS6 / CSIH1SSI / TAUBOI2 / TAUB0OO2 / CAN3TX
40 PO_7 / RLIN21RX / DPIN5 / CSCXFOUT / CSIHARY! / CSIHIRYO / TAUBOIO / TAUBOOO / CAN3RX / INTP3
41 EVSS
42 P8_0/TAUJO0IO / TAUJOOO / DPIN2 / PWGA140 / INTP4 / CSIHOCSS0 / SENTORX / ADCAOI0S / RIIC1SDA
43 P8_1/TAPAOESO / TAUJOO1 / DPINO / PWGA150 / INTP5 / CSIH1CSS3 / SENTOSPCO / ADCAOI1S / RIIC1SCL
44 P8_3/TAUJOI1 / TAUJOO1 / DPIN3 / CSIHOCSS1 / INTP7 / PWGA230 / ADCAOISS
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RH850/F1KH, RH850/F1KM Section 2C Pin Function of RH850/F1KM-S1

Table 2C.4 Pin Assignment 100-Pin LQFP

Pin No. Pin Name

45 P8_4/ TAUJO0I2 / TAUJOO2 / DPIN4 / CSIHOCSS2 / INTP8 / PWGA360 / ADCAOI6S

46 P8_5/TAUJOI3 / TAUJOO3 / NMI / CSIHOCSS3 / PWGA370 / ADCAOI7S

47 P8_6/ NMI / CSIHOCSS4 / PWGA380 / RTCAOOUT / ADCAOQI8S / RESETOUT

48 P8_7 / CSIH3CSS0 / PWGA390 / ADCAOSELO / RTCAOOUT / ADCA0I14S

49 P8_8/ CSIH3CSS1/ PWGA400 / ADCAOSEL1 / ADCAOI15S

50 P8_9/ CSIH3CSS2 / PWGA410 / ADCAOSEL2 / ADCAOI16S

51 AOVSS

52 AOVREF

53 APO_15/ ADCAOI15

54 APO_14 / ADCAOI14

55 APO_13/ ADCAO0I13

56 APO_12 / ADCAOI12

57 APO_11/ ADCAOI11

58 APO_10 / ADCAOI10

59 APO_9 / ADCADI9

60 APO_8/ ADCAOI8

61 APO_7 / ADCAOI7

62 APO_6 / ADCAOI6

63 APO_5/ ADCAOI5

64 APO_4 / ADCAOI4

65 APO_3/ADCAOI3

66 APO_2/ ADCAOI2

67 APO_1/ADCAOI1

68 APO_0/ ADCAOIO

69 P9_0/NMI/PWGAB8O / TAUDOIO / TAUDOOO / ADCAOTRGO / CSIH2CSSO0 / KROI4 / TAUJ1I1 / TAUJ101 / SENT1RX /
ADCAOI2S / RIIC1SDA

70 P9_1/INTP11/PWGA90 / TAUDOI2 / TAUDOO2 / KROI5 / CSIH2CSS1 / TAUJ1I2 / TAUJ102 / SENT1SPCO /
ADCAOI3S / RIIC1SCL

71 P9_2/ KROI6 / PWGA200 / TAPAOESO / CSIH2CSS2 / ADCAO0I9S

72 P9_3/KROI7 / PWGA210 / CSIH2CSS3 / TAUJ1I1 / TAUJ101 / ADCA0I10S

73 P9_4 / CSIHOCSS5 / PWGA330 / TAUJ1I0 / TAUJ100 / ADCAOI11S

74 P9_5/CSIHOCSS6 / PWGA340 / TAUJ1I1 / TAUJ101 / ADCAOI12S

75 P9_6 / CSIHOCSS7 / PWGA350 / ADCA0I13S

76 EVCC

77 ISOVCL

78 ISOVSS

79 EVSS

80 P10_6 / TAUDOI13 / TAUDOO13 / CSIGOSO / ENCAOTINO / ADCAOSEL2 / CAN1RX / INTP1 / MODE2

81 P10_7/ TAUDOI15 / TAUDOO15 / CSIGOSC / ENCAOTINL / PWGA40 / CANITX / TAUJ3I1 / TAUJ301

82 P10_8/ TAUDOI10 / TAUDOO10 / CSIGOSI / ENCAOEC / PWGA50 / TAUJ3I2 / TAUJ302 / FLMD1

83 P10_9/TAUDOI12 / TAUDOO12 / RLIN30ORX / INTP10 / ENCAOEOQ / PWGAG0 / CSIHORY! / CSIHORYO

84 P10_10/ TAUDOI14 / TAUDOO14 / RLIN30TX / ENCAOEL / PWGA70 / CSIHOCSS1 / TAUJ3I3 / TAUJ303

85 P10_11/PWGA160 / RLIN31RX / INTP11/ CSIH1CSSO0 / TAUBOI1 / TAUB0OO1

86 P10_12 / PWGA170 / RLIN31TX / CSIH1CSS1 / TAUBOI3 / TAUB0OO3

87 P10_13/ CSIHOSSI / PWGA180 / RLIN32RX / INTP12 / TAUBOIS / TAUB0OO5

88 P10_14 / PWGA190 / RLIN32TX / CSIH3SSI / TAUBOI7 / TAUBOO7
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Table 2C.4 Pin Assignment 100-Pin LQFP

Pin No. Pin Name

89 P11_1/ CSIH2SSI / RLIN20RX / CSIHOCSS7 / PWGA260 / TAUBOI13 / TAUB0O13

90 P11_2/CSIH2SO / RLIN32RX / INTP12 / RLIN20TX / PWGA270 / TAUBOI15 / TAUB0O15

91 P11 3/CSIH2SC / CAN3RX / INTP3 / PWGA280 / RLIN32TX

92 P11_4/CSIH2SI / CAN3TX / PWGA290

93 P11 5/ CANSRX / INTP5 / RLIN33TX / PWGA300 / CSIH3SI

94 P11_6/RLIN33RX / INTP13 / CAN5TX / PWGA310 / CSIH3SO

95 P11_7/INTP5/ PWGA320 / CSIH3SC

9% EVCC

97 EVSS

98 P10_0/TAUDOI1 / TAUDOO1 / CANORX / INTPO / CSCXFOUT / PWGAOO / TAUJ1I3 / TAPAOUP / CSIH1SI / TAUJ103

99 P10_1/TAUDOI3 / TAUDOO3 / CANOTX / PWGA10 / TAUJ3I0 / TAPAOUN / CSIH1SC / TAUJ300 / MODEO

100 P10_2/ TAUDOI5 / TAUDOO5 / RIICOSDA / KROIO / PWGA20 / ADCAOTRGO / TAPAOVP / CSIH1SO / MODE1
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2C.2 Pin Description

Table 2C.5 Pin Functions
No. of Pins
Pin Name 48 Pins 64 Pins 80 Pins 100 Pins 10 |Pin Function Unit
AOVREF v v v v — | ADCAN voltage supply and reference voltage ADCAN
AOVSS v v v v — |ADCAnN ground
ADCAOImM v v v v | ADCAQ input channel m with 12-bit resolution
m=0to7 m=0to9 m=0t010 [m=0to15
ADCAO0IMS v v v v | ADCAQ input channel m with 10-bit resolution
m=0to3 m=0t010 |m=0t013 [m=0to19
ADCAOSELy v 4 4 v O |External MPX selection pin y for ADCAQ input
y=0t02 |y=0to2 |y=0to2 |y=0to2
ADCAOTRGY v v v v | ADCAO external trigger pin'y
y=0to2 y=0to2 y=0to2 y=0to2
APO_m v v v v 10 |Analog port 0_m Port
m=0to7 m=0to9 m=0t010 [m=0to15
APO v v v v O  [Port output signal for analog input LPSO
AWOVCL v v v v — | Voltage regulator for Always-On area (AWO area) capacitor | Power
connection
AWOVSS v 4 4 v — |Internal logic for Always-On area (AWO area) ground
CANzRX v 4 4 v | CANz receive data input RCFDCn
z=0 z=0t02 z=0t02 z=0to5
CANzTX 4 4 v v O |CANz transmit data output
z=0 z=0t02 z=0t02 z=0to5
CSCXFOUT v v v v O  [Clock output Clock
CSIGORYI v v v v | CSIGn ready (1) / busy (0) input signal CSIGn
CSIGORYO v v v v O [CSIGn ready (1) / busy (0) output signal
CSIGOSC v v v v 10 | CSIGn serial clock signal
CSIGOSI v v v v | CSIGn serial data input
CSIG0SO v v v v O [CSIGn serial data output
~CSIGOSSI 4 4 4 v | CSIGn SS function control input signal
CSIHNCSS0 v v v v O  |CSIHnN serial peripheral chip select signal 0 CSIHn
n=0 n=0 n=0to2 n=0to3
CSIHNCSS1 v v v v O  |CSIHnN serial peripheral chip select signal 1
n=0 n=0 n=0to2 n=0to3
CSIHNCSS2 — v v v O  |CSIHn serial peripheral chip select signal 2
n=0 n=0to2 n=0to3
CSIHNCSS3 — v v v O  |CSIHn serial peripheral chip select signal 3
n=0 n=0to2 n=0to3
CSIHNCSS4 — — 4 v O | CSIHn serial peripheral chip select signal 4
n=0 n=0,1
CSIHNCSS5 — — v v O | CSIHn serial peripheral chip select signal 5
n=0 n=0,1
CSIHNCSS6 — — v v O | CSIHn serial peripheral chip select signal 6
n=0 n=0
CSIHNCSS7 — — v v O  |CSIHnN serial peripheral chip select signal 7
n=0 n=0
CSIHNRYI v v v v | CSIHn ready (1) / busy (0) input signal
n=0 n=0 n=0to2 n=0to3
CSIHNRYO v v v v O [CSIHn ready (1) / busy (0) output signal
n=0 n=0 n=0to2 n=0to3
CSIHnSC v 4 4 v 10 | CSIHn serial clock signal
n=0 n=0 n=0to2 n=0to3
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Table 2C.5 Pin Functions

No. of Pins

Pin Name 48 Pins 64 Pins 80 Pins 100 Pins 10 |Pin Function Unit

CSIHNSI v v v v | CSIHn serial data input CSIHNn
n=0 n=0 n=0to2 n=0to3

CSIHNSO v v v v O  [CSIHn serial data output
n=0 n=0 n=0to2 n=0to3

“CSIHNnSSI v v v v | CSIHn slave select input signal
n=0 n=0 n=0to2 n=0to3

"DCURDY v v v v O |Debug ready ocD

DCUTCK v v v v | Debug clock

DCUTDI v v v v | Debug data input

DCUTDO v v v v O |Debug data output

DCUTMS v v v v | Debug mode select

DCUTRST v v v v | Debug reset

DPINm v v v v | Digital port input m LPSO
m=0t02 |m=0t4, [m=0toll |Mm=0t016

81010

DPO v 4 4 v O |Port output signal for digital input

ENCAOTINmM v 4 4 v | ENCAO capture trigger input m ENCAnN
m=0,1 m=0,1 m=0,1 m=0,1

ENCAOQOEC 4 4 v v | ENCAOQ encoder clear input

ENCAOEO v 4 v v | ENCAO encoder input 0

ENCAOE1 v v v v | ENCAO encoder input 1

EVCC v v v v — | Port buffer voltage supply Power

EVSS v v v v — | Port buffer ground

FLMDO v v v v | Operating mode select pin 0 Mode

FLMD1 v v v v | Operating mode select pin 1

FPDR v v v v | Serial Communication Interface RXD FLASH

FPDT v v v v O [Serial Communication Interface TXD

FPCK v v v v | Serial Communication Interface clock

INTPmM v 4 4 v | External interrupt input m INTC
m=0to5, m=0to5, m=0to8, m=0to 8,
10,11 10,11 10to 12 10t0 13

ISOVCL v v v v — | Voltage regulator for Isolated area (ISO area) capacitor Power

connection

ISOVSS v 4 4 v — |Internal logic for Isolated area (ISO area) ground

JPO_m v v v v 10 |JTAG port0_m JTAG
m=0to5 m=0to5 m=0to5 m=0to5

KROIm v v v v | KRO key input signal KRn
m=0to5 m=0to7 m=0to7 m=0to7

LPDCLK v v v v | LPD clock input (4-pin mode) LPD

LPDCLKOUT v v v v O  [LPD clock output (4-pin mode)

LPDI v v v v | LPD data input (4-pin mode)

LPDIO v v v v 10 |LPD data input/ output (1-pin mode)

LPDO v v v v O |LPD data output (4-pin mode)

MODEmM v v v v | Sub operating mode select Mode
m=0t02 |[m=0t02 |m=0t02 |[m=0to2 (Boundary scan)

NMI v 4 4 v | External non-maskable interrupt input INTC

PO_m v 4 4 v 10 |Port0_m Port
m=0to3 m=0to6 m=0t012 |m=0to14

P8 m v v v v 10 |[Port8_m
m=0tol m=0to6 m=0to6 m=0to 12

P9 m 4 v v v 10 |Port9 m
m=0tol m=0to3 m=0to6 m=0to6
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Table 2C.5 Pin Functions
No. of Pins
Pin Name 48 Pins 64 Pins 80 Pins 100 Pins 10 |Pin Function Unit
P10_m v v v v 10 |Port10_m Port
m=0t010 [m=0to14 m=0tol5 [m=0to15
P11 m — — v v 10 |Port1l m
m=0to4 m=0to7
PWGANO v v v v O [PWGAnN output signal PWGAN
n=0to12 n=0to23 m =0to 23 n=0to 47
REGVCC v 4 4 v — | Voltage regulators voltage supply Power
“RESET v v v v | External reset input Reset
"RESETOUT |— v v v O [Reset output
RIICnSCL v v v v 10 |RIICn serial clock RIICn
n=0to1l n=0to1l n=0to1l n=0to1l
RIICNSDA v v v v 10 |RIICn serial data
n=0to1l n=0to1l n=0to1l n=0tol
RLIN2MRX v v v v | RLIN2m receive data input RLIN24n
m=0tol |m=0tl [m=0tol |m=0to2
RLIN2MTX v 4 4 v O  |RLIN2m transmit data output
m=0tol |m=0tl [m=0tol |m=0to2
RLIN3nRX v 4 4 v | RLIN3n receive data input RLIN3n
n=0 n=0tol |[n=0t02 [n=0t03
RLIN3NTX v v v v O  [RLIN3n transmit data output
n=0 n=0to1l n=0to2 n=0to3
SENTNRX v v v v | SENT data input RSENTn
n=0to1l n=0to1l n=0to1l n=0to1l
SENTnSPCO v v v v O [SENT SPC extension output
n=0to1 n=0to1l n=0to1l n=0to1l
RTCAOOUT 4 4 4 v O |RTCAO 1Hz output RTCANn
SELDPk — 4 v v O | External multiplexer selection output signal k for digital port LPSO
k=0to2 k=0to2 k=0to2
TAPAOESO v v v v | Hi-Z control TAPAN
TAPAOUN 4 4 v v O  [Motor control output U phase (negative)
TAPAOUP 4 v v v O | Motor control output U phase (positive)
TAPAOVN v v v v O  [Motor control output V phase (negative)
TAPAOVP v v v v O  [Motor control output V phase (positive)
TAPAOWN v v v v O  [Motor control output W phase (negative)
TAPAOWP v v v v O  [Motor control output W phase (positive)
TAUDOImM v v v v | TAUDO channel input m TAUDN
m=0t015 |m=0tol5 m=0tol5 [m=0to15
TAUDOOmM v 4 4 v O | TAUDO channel output m
m=0t015 |m=0tol5 [m=0to1l5 |m=0to15
TAUBOIm 4 v | TAUBN channel input m TAUBN
m=0to15 |m=0to15
TAUBOOmM — — v v O | TAUBN channel output m
m=0t0o15 |m=0to15
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Table 2C.5 Pin Functions
No. of Pins

Pin Name 48 Pins 64 Pins 80 Pins 100 Pins 10 |Pin Function Unit
TAUJINIM v v v v | TAUJN channel input m TAUJn

n=0to3 n=0to3 n=0to3 n=0to3

m=0to3 m=0to3 m=0to3 m=0to3
TAUINOm v v v v O  |[TAUJNn channel output m

n=0to3 n=0to3 n=0to3 n=0to3

m=0to3 m=0to3 m=0to3 m=0to3
X1, X2 v v v v — |MainOSC connections MOSC
CAUTION

When pin functions for a peripheral module are allocated to multiple pins, use the pins from the same port group or
nearby pins as the pins for a given channel.

® (e.g.) When RS-CANFD channel 0 is used:
CANOTX PO_O P10_1
CANORX PO_1 P10_0

Use one of the following pin combinations:
-PO_0Oand PO_1, or
-P10_0and P10 _1.

The combinations of PO_0 and P10_0, and PO_1 and P10_1 are not allowed.
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Section 3A Electrical Characteristics of RH850/F1KH-D8

3A1

Overview

The electrical spec of this device is guaranteed by the following operational condition. But, this condition is different
depends on each characteristics, so refer to each chapter for more detail.

3A.11 Pin Groups
3A111 324-Pin Version
Symbol Pin Group Supplied by Related Pins/Ports
PgRO REGOVCC, AWOVSS X1, X2, XT1, XT2/IP0_0
PgE EVCC, EVSS Related ports: JPO, PO, P1, P2, P3, P8, P9, P20, P23
Related pins: RESET , FLMDO
PgB BVCC, BVSS Related ports: P10, P11, P12, P13, P18, P19, P21, P22, P24
PgAO AOVREF, AOVSS Related port: APO
PgAl A1VREF, A1VSS Related port: AP1
3A.1.1.2 Reserved
3A.1.13 233-Pin Version
Symbol Pin Group Supplied by Related Pins/Ports
PgRO REGOVCC, AWOVSS X1, X2, XT1, XT2/IPO_0
PgE EVCC, EVSS Related ports: JPO, PO, P1, P2, P3, P8, P9, P20
Related pins: RESET , FLMDO
PgB BVCC, BVSS Related ports: P10, P11, P12, P13, P18, P19
PgAO AOVREF, AOVSS Related port: APO
PgAl A1VREF, A1VSS Related port: AP1
3A1.14 176-Pin Version
Symbol Pin Group Supplied by Related Pins/Ports
PgRO REGOVCC, AWOVSS X1, X2, XT1, XT2/IPO_0
PgE EVCC, EVSS Related ports: JPO, PO, P1, P2, P8, P9, P20
Related pins: RESET , FLMDO
PgB BVCC, BVSS Related ports: P10, P11, P12, P18
PgAO AOVREF, AOVSS Related port: APO
PgAl A1VREF, A1VSS Related port: AP1
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Note 2.

3A.1.2 General Measurement Conditions

3A.1.2.1 Common Conditions

e Power supply

- REGOVCC = EVCC = VPOC*' t0 5.5 V

- REG1VCC = VPOC*!' t0 3.6 VV, REG1VCC < REGOVCC
- BVCC = VPOC*! to REGOVCC

- AOVREF=3.0Vto55V

- ALVREF=3.0V1to55V

- AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V

Capacitance of the internal regulator

- CAWOVCL: 0.1 pF £30%

- CISOVCL: 0.1 uF £30% per pin
Operating temperature

- Tj=-40to +130°C @R7F7017xx3ABG*?
- Tj=-40to +150°C @R7F7017xx4ABG*?

@R7F7017yy3AFP*2
xx =10, 11, 14, 15
yy =08, 09
¢ Load conditions
- CL=30pF
Note 1. “VPOC” means POC (power-on clear) detection voltage. For more detail, see Section 3A.4.5.2, Voltage

Detector (POC, LVI, VLVI, CVM) Characteristics.

Regarding operation temperature of each product, see Section 1A.3, RH850/F1KH Product Lineup.
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3A.1.2.2 AC Characteristic Measurement Condition

(1) AC Test Input Measurement Points

Vee Vi MIN) ~—__ VRN
Test points
— TV (MAX)

Vi (MAX.)

(2) AC Test Output Measurement Points

Von (MIN.) - -
Test points
Vo (MAX)=— T

Vo (MIN.)
Vou (MAX.)

(3) Load Conditions

DUT

CAUTION

(device under test) —_L

J;CL=30pF

If the load capacitance exceeds 30pF due to the circuit configuration, it is recommended to insert a buffer in order to

reduce capacitance to less than 30pF.
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3A.2 Absolute Maximum Ratings

CAUTIONS

1. Do not directly connect outputs (or input/outputs) to each other, power supply and ground.

2. Even momentarily exceeding the absolute maximum rating for just one item creates a threat of failure in the
reliability of the products. That is, the absolute maximum ratings are the levels that raise a threat of physical
damage to the products. Be sure to use the products only under conditions that do not exceed the ratings. The
quality and normal operation of the product are guaranteed under the standards and conditions given as DC and AC
characteristics.

3. When designing an external circuit ensure that the connections don'’t conflict with the port state of this device.

3A2.1 Supply Voltages

Item Symbol Condition MIN. TYP. MAX. Unit
System supply voltage REGOVCC -0.5 6.5 \%
REG1VCC -0.5 6.5 \%
AWOVSS -0.5 0.5 \
ISOVSS -0.5 0.5 \Y
Port supply voltage EVCC -0.5 6.5 \%
BVCC -0.5 6.5 \%
EVSS -0.5 0.5 \%
BVSS -0.5 0.5 \
A/D-converter supply voltage AOVREF -0.5 6.5 \
A1VREF -0.5 6.5 \%
AQVSS -0.5 0.5 \Y
Al1VSS -0.5 0.5 \%

3A.2.2 Port Voltages

Item Pin Group*! Symbol Condition MIN. TYP. MAX. Unit
Input PgRO Vi -0.5 REGOVCC + 0.5 \%
voltage (Do not exceed 6.5 V)
PgE -0.5 EVCC + 0.5 \%
(Do not exceed 6.5 V)
PgB -0.5 BVCC + 0.5 \%
(Do not exceed 6.5 V)
PgAO -0.5 AOVREF + 0.5 \Y
(Do not exceed 6.5 V)
PgAl -0.5 A1VREF + 0.5 \

(Do not exceed 6.5 V)

Note 1.  The characteristics of the alternative-function pins are the same as those of the port pins unless otherwise specified.
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3A.2.3 Port Current

® oXo0 o)e] oXo o)e] o X
o a 2o oo oa 2o o o a2
O TSR] 00 090 00 o 9
© ©oo ©0o ©oo o ©O
R B S L i
pin pin pin pin pin pin pin pin pin pin
L J L A J N )
e VT N
side side side side side
L 1 A )
Vo N
total total total

Definition of the condition:
- Per pin: Output current of one GPIO
- Per side: Total output current of all GPIO pins on one side of one I0Vxx
- Total: Total output current of both sides of one IOVxx

Note:
- GPIO: General-purpose I/O pin (JPO, PO, P1, P2, P3, P8, P9, P10, P11, P12, P13, P18, P19, P20, P21, P22,
P23, P24, APO, AP1)
- IOVxx: Power supply pin for I/O pins (EVCC/EVSS, BVCC/BVSS, AOVREF/A0OVSS, A1VREF/A1VSS)
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3A.2.3.1 324-Pin Version

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gt‘:f:r:t Per side (total of P9_0 to P9_4, P20_10 to P20_15) 48 mA
Per side (total of P20_0 to P20_9) —48 mA
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4to PO_6, PO_11to -48 mA

PO_14,P1 Oto P1_3,P1 12, P1 13, P2 _6to P2 12, P8 2,
P8_10 to P8_12)

Per side (total of JPO_0to JPO_2, P1_8to P1_11, P2_0, -48 mA
P2_1, P2_13to P2_15, P3_0)
Per side (total of JP0_6, PO_7 to PO_10, P1_4, P1_5, P1_14, —48 mA
P1_15,P2 2toP2_5,P8_0,P8 1, P8 3to P8_9)
Per side (total of P3_1to P3_12) -48 mA
Per side (total of P23_0 to P23_10) —48 mA
Total (EVCC) -60 mA
PgB Per pin -10 mA
Per side (total of P18_0to P18_7) -48 mA
Per side (total of P18_8 to P18_15, P19 0to P19 _3) -48 mA
Per side (total of P10_6 to P10_14, P11_1to P11 7, P11_15, —48 mA
P12 _Oto P12 _2, P13 0, P13 1)
Per side (total of P10_0to P10_2) -30 mA
Per side (total of P10_3 to P10_5) -30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to -48 mA
P12 5, P13 2to P13 7)
Per side (total of P21_0, P21_2 to P21_14, P22_0 to P22_2) -48 mA
Per side (total of P22_3 to P22_8) -48 mA
Per side (total of P21_1, P22_9 to P22_15) -48 mA
Per side (total of P24_0to P24 _7) -48 mA
Total (BVCC) -60 mA
PgA0 Per pin -10 mA
Total (AOVREF) —48  mA
PgAl Per pin -10 mA
Total (ALVREF) -48 mA
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(324-pin version)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
Low-level IOL PgE Per pin 10 mA
(C’L’:f:r:t Per side (total of P9_0 to P9_4, P20_10 to P20_15) 48  mA
Per side (total of P20_0 to P20_9) 48 mA
Per side (total of PO_0to PO_6, PO_11to PO_14, P1_0to 48 mA
P1 3,P1 12, P1 13, P2 6to P2_12)
Per side (total of JPO_0to JPO_5, P1_8to P1_11, P2_0, 48 mA
P2_1,P2_13to P2_15,P3 0, P8 2, P8_10to P8_12)
Per side (total of JPO_6, PO_7 to PO_10, P2_2, P2_3) 48 mA
Per side (total of P1_4, P1_5, P1_14, P1_15, P2_4, P2_5, 48 mA
P8_0, P8_1, P8_3to P8_9)
Per side (total of P3_3 to P3_12) 48 mA
Per side (total of P23_0 to P23_10) 48 mA
Total (EVCC) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18 _7) 48 mA
Per side (total of P18_8 to P18_15, P19_0to P19 _3) 48 mA
Per side (total of P10_6 to P10_14, P11 1, P11_2) 48 mA
Per side (total of P11_3to P11_7, P11_15, P12_0to P12_2, 48 mA
P13 0, P13 1)
Per side (total of P10_0to P10_2) 30 mA
Per side (total of P10_3 to P10_5) 30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to 48 mA
P12 5, P13 2to P13 7)
Per side (total of P21_0, P21_2 to P21_14, P22_0to P22_6) 48 mA
Per side (total of P21_1, P22_7 to P22_15) 48 mA
Per side (total of P24_0to P24_7) 48 mA
Total (BVCC) 60 mA
PgA0 Per pin 10 mA
Total (AOVREF) 48 mA
PgAl Per pin 10 mA
Total (ALVREF) 48 mA

3A.2.3.2 Reserved
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3A.2.3.3 233-Pin Version

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gb‘:f:;t Per side (total of P9_0 to P9_4, P20_0 to P20_5) 48 mA
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11to -48 mA

PO_14,P1 Oto P1_3,P1 12, P1_13, P2_6to P2_12, P8_2,
P8_10to P8_12)

Per side (total of JPO_0 to JPO_2, P1_8to P1_11, P2_0, -48 mA

P2 _1,P2 13to P2_15, P3_0)

Per side (total of JPO_6, PO_7 to PO_10, P1_4, P1_5, P1_14, —48 mA

P1_15,P2 2to P2 5, P8 0,P8 1, P8 3to P8_9)

Total (EVCC) -60 mA
PgB Per pin -10 mA

Per side (total of P18_0to P18_7) -48 mA

Per side (total of P18_8 to P18 15, P19 0to P19 3) -48 mA

Per side (total of P10_6 to P10_14, P11_1to P11 7, P11_15, -48 mA

P12 _0to P12 2, P13 0, P13 1)

Per side (total of P10_0 to P10_2) -30 mA

Per side (total of P10_3 to P10_5) -30 mA

Per side (total of P10_15, P11_0, P11_8to P11_12, P12 _3to -48 mA

P12 5, P13 2to P13_7)

Total (BVCC) -60 mA
PgA0 Per pin -10 mA

Total (AOVREF) —48  mA
PgAl Per pin -10 mA

Total (ALVREF) -48 mA
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(233-pin version)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
Low-level IOL PgE Per pin 10 mA
23:?:& Per side (total of P9_0to P9_4, P20_0 to P20_5) 48 mA
Per side (total of PO_0 to PO_6, PO_11 to PO_14, P1_0 to 48 mA
P1 3,P1_12,P1_13,P2 6to P2_12)
Per side (total of JPO_0 to JPO_5, P1_8to P1_11, P2_0, 48 mA
P2_1,P2 13to P2_15,P3 0, P8 2, P8 _10to P8 12)
Per side (total of JPO_6, PO_7 to PO_10, P2_2, P2_3) 48 mA
Per side (total of P1_4, P1_5, P1_14, P1_15, P2_4, P2_5, 48 mA
P8_0, P8_1, P8_3to P8_9)
Total (EVCC) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18 _7) 48 mA
Per side (total of P18_8 to P18_15, P19_0to P19_3) 48 mA
Per side (total of P10_6 to P10_14, P11_1, P11_2) 48 mA
Per side (total of P11_3to P11 7, P11_15, P12 0to P12_2, 48 mA
P13 0, P13 1)
Per side (total of P10_0 to P10_2) 30 mA
Per side (total of P10_3 to P10_5) 30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12 _3to 48 mA
P12 5, P13 2to P13_7)
Total (BVCC) 60 mA
PgA0 Per pin 10 mA
Total (AOVREF) 48 mA
PgAl Per pin 10 mA
Total (ALVREF) 48 mA
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3A.2.34 176-Pin Version

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gb‘:f:;t Per side (total of P9_0 to P9_4, P20_0 to P20_5) 48 mA
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11to -48 mA
PO 14,P1 OtoP1_3,P1 12, P1_13,P2_ 6, P8 2, P8 10to
P8_12)
Per side (total of JPO_0 to JPO_2, P1_8to P1_11, P2_0, -48 mA
P2_1)
Per side (total of JPO_6, PO_7 to PO_10, P1_4, P1_5, P1_14, —48 mA
P1_15,P2 2to P2 5, P8 0,P8 1, P8 3to P8_9)
Total (EVCC) -60 mA
PgB Per pin -10 mA
Per side (total of P10_6 to P10_9, P18_0to P18_7) -48 mA
Per side (total of P10_10to P10_14, P11_1to P11 7, —48 mA
P11_15, P12 _0to P12_2)
Per side (total of P10_0to P10_2) -30 mA
Per side (total of P10_3 to P10_5) -30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to —48 mA
P12_5)
Total (BVCC) -60 mA
PgAO0 Per pin -10 mA
Total (AOVREF) —48 mA
PgAl Per pin -10 mA
Total (ALVREF) —48 mA
Low-level 0L PgE Per pin 10 mA
gz:fé’r:t Per side (total of P9_0 to P9_4, P20_0 to P20_5) 48  mA
Per side (total of PO_0to PO_6, PO_11to PO_14, P1_0Oto 48 mA
P1 3,P1_12, P1_13, P2 6)
Per side (total of JPO_0to JPO_5, P1_8to P1_11, P2_0, 48 mA
P2_1,P8_2,P8_10to P8_12)
Per side (total of JPO_6, PO_7 to PO_10, P2_2, P2_3) 48 mA
Per side (total of P1_4, P1_5, P1_14, P1_15, P2_4, P2_5, 48 mA
P8_0, P8_1, P8_3to P8_9)
Total (EVSS) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18_7) 48 mA
Per side (total of P10_6 to P10_14, P11 1, P11_2) 48 mA
Per side (total of P11_3to P11 7, P11_15, P12 0to P12_2) 48 mA
Per side (total of P10_0 to P10_2) 30 mA
Per side (total of P10_3 to P10_5) 30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to 48 mA
P12_5)
Total (BVSS) 60 mA
PgAO0 Per pin 10 mA
Total (AOVSS) 48 mA
PgAl Per pin 10 mA
Total (A1VSS) 48 mA
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3A.24  Temperature Condition

Iltem Symbol Condition MIN. TYP. MAX. Unit

Storage temperature Tstg -55 150 °C

Junction temperature Tj R7F7017xx3ABG -40 130 °C
R7F7017xx4ABG -40 150 °C
R7F7017yy3AFP

Note: xx =10, 11, 14, 15
yy = 08, 09

Regarding operation temperature of each product, see Section 1A.3, RH850/F1KH Product Lineup.
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3A.3 Operational Condition

3A3.1 Recommended Operating Conditions

Products of CPU frequency 240 MHz max.

(1/2)
Item Symbol Condition MIN. TYP. MAX. Unit
CPU clock frequency fepucLr CKDIVMD =1 240 MHz
CKDIVMD =0 120 MHz
fepucic m 120 MHz
fepucik L for OSTMn 60 MHz
for MEMC*®
fepucik_uL 30 MHz
Peripheral clock (clock feksck_awota  for WDTAO 240%? kHz
domain) frequency*! fosoaman_for TAUJO p e
for TAUJ2
fekscik_artca  for RTCAO 4 MHz
fekscik aapca  for ADCAO 40 MHz
fokscuk_arour  for FOUT 24 MHz
fekscik_icpucik  for CPU subsystem 240/ 120 MHz
fekscLk_periL for TAUDO 80 MHz
for TAUJ1
for TAUJ3
for ENCAQ
for TAPAO
for PICO
for SFMAOQ
fekscLk_iperi2 for TAUBN 40 MHz
for RCFDCn (clkc)
for RSENTn
for PWBAN
for PWGAN
for PWSAnN
for MMCAO
fekseLk LN for RLIN24n 40 MHz
for RLIN3n
fekscLk_ianca for ADCA1 40 MHz
fekscLk_ican for RCFDCn (PCLK) 80 MHz
fekscu_icanosc for RCFDCn (clk_xincan) 24 MHz
fekseLk_ics for CSIGn 80 MHz
for CSIHn
feksewk_inc for RIICn 40 MHz
fis inosc for WDTA1 240*2 kHz
for WDTA2
femcik for LPSn ) MHz
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(212)
Iltem Symbol Condition MIN. TYP. MAX. Unit
Power supply REGOVCC REGOVCC = EVCC VPOC*® 55 \%
EVCC
REG1VCC REG1VCC < REGOVCC VPOC*® 3.6 \%
BVCC VPOC*® REGOVCC V
AOVREF 3.0 55 \%
A1VREF
Normal operation voltage AWOVCL 11 1.25 1.35 \%
ISOVCL
1.35 1.43 \%

Limited operation voltage** AWOVCL

ISOVCL

Note 1.

Note 2.
Note 3.

Note 4.
Note 5.

For clock specification of peripherals, see Section 12AB, Clock Controller of RH850/F1KH-D8, RH850/F1KM-S4,
RH850/F1KM-S2 of the RH850/F1KH, RH850/F1KM User’s Manual: Hardware.

This frequency depends on the internal oscillator (LS IntOSC).

“VPOC” means POC (power-on clear) detection voltage (TYP. 2.85 V). For detail, see Section 3A.4.5.2, Voltage Detector

(POC, LVI, VLVI, CVM) Characteristics.
In addition, the guaranteed operation in DC characteristic.
And AC characteristic is guaranteed when more than 3.0 V.

When the power supply voltage is VPOC to 3.0 V, the device does not malfunction.

Reliability restrictions from 1.35 V to 1.43 V.
Devided by 2 on MEMC internal.
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Products of CPU frequency 160 MHz max.

(1/2)
Item Symbol Condition MIN. TYP. MAX. Unit
CPU clock frequency fepucii 160 MHz
fepucL m 80 MHz
fepucii L for OSTMn 40 MHz
for MEMC*®
fepucii_u 20 MHz
Peripheral clock (clock fekscik_awora  for WDTAO 240%2 KHz
domain) frequency*!
fekscik ataus  for TAUJO 40 MHz
for TAUJ2
fekscik artca  for RTCAO 4 MHz
feksck_anoca  for ADCAO 40 MHz
fekscik_arour  for FOUT 24 MHz
fexseik_icpucik — for CPU subsystem 160 MHz
fekseLk_iperiz for TAUDO 80 MHz
for TAUJ1
for TAUJ3
for ENCAQ
for TAPAO
for PICO
for SFMAOQ
fekscLk_iperi2 for TAUBN 40 MHz
for RCFDCn (clkc)
for RSENTn
for PWBAN
for PWGAN
for PWSAN
for MMCAO
fekseLk LN for RLIN24n 40 MHz
for RLIN3n
fekscLk_ianca for ADCAL 40 MHz
ferscik_ican for RCFDCn (pclk) 80 MHz
fekscuk_icanosc  for RCFDCn (clk_xincan) 24 MHz
fekseLk_icsi for CSIGn 80 MHz
for CSIHn
feksek e for RIICn 40 MHz
fis mosc for WDTAL 240% kHz
for WDTA2
femex for LPSn 8 MHz
Power supply REGOVCC REGOVCC = EVCC VPOC*® 55 \Y
Evec
REG1VCC REG1VCC < REGOVCC VPOC*® 3.6 \%
BVCC VPOC*® REGOVCC V
AOVREF 3.0 5.5 \%
A1VREF
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(212)
Iltem Symbol Condition MIN. TYP. MAX. Unit
Normal operation voltage AWOVCL 11 1.25 1.35 \
ISOVCL
Limited operation voltage** AWOVCL 1.35 1.43 \%

Note 1.  For clock specification of peripherals, see Section 12AB, Clock Controller of RH850/F1KH-D8, RH850/F1KM-S4,
RH850/F1KM-S2 of the RH850/F1KH, RH850/F1KM User’s Manual: Hardware.

Note 2.  This frequency depends on the internal oscillator (LS IntOSC).

Note 3. “VPOC” means POC (power-on clear) detection voltage (TYP. 2.85 V). For detail, see Section 3A.4.5.2, Voltage Detector
(POC, LVI, VLVI, CVM) Characteristics.
In addition, the guaranteed operation in DC characteristic.
And AC characteristic is guaranteed when more than 3.0 V.
When the power supply voltage is VPOC to 3.0 V, the device does not malfunction.

Note 4.  Reliability restrictions from 1.35 V to 1.43 V.
Note 5. Devided by 2 on MEMC internal.
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3A.3.2 Oscillator Characteristics

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V, CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 pyF £30%,
Tj = —40 to (depend on the product) °C

(1) MainOSC (In Case of Using a Crystal/Ceramic)

Iltem Symbol Condition MIN. TYP. MAX. Unit
MainOSC frequency*® fmosc 8 24 MHz
MainOSC current Imosc After stabilization 1.9%2 2.3%2 mA
consumption
MainOSC oscillation Vmoscsp VPOC \%
start point
MainOSC oscillation Vmoscop 0.5 x \Y
operating point REGOVCC
*2
MainOSC oscillation Vmoscamp 0.4 x \%
amplitude REGOVCC —
0.2*2
MainOSC oscillation tuste 2+1%2 ms
stabilization time
MainOSC Om_mosc MOSCS.MOSCCLKACT =0, 11.1%2 mA/N
transconductance MOSCC.MOSCAMPSEL[1:0] = 00
MOSCS.MOSCCLKACT =0, 10.6*2 mA/N
MOSCC.MOSCAMPSEL[1:0] = 01
MOSCS.MOSCCLKACT =0, 9.3*2 mA/N
MOSCC.MOSCAMPSEL[1:0] = 10
MOSCS.MOSCCLKACT =0, 7.8%2 mA/NV
MOSCC.MOSCAMPSEL[1:0] =11
MOSCS.MOSCCLKACT =1, 8.6%2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 00
MOSCS.MOSCCLKACT =1, 7.8%2 mA/N
MOSCC.MOSCAMPSEL[1:0] = 01
MOSCS.MOSCCLKACT =1, 6.1*2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 10
MOSCS.MOSCCLKACT =1, 4.0%2 mA/N

MOSCC.MOSCAMPSEL[1:0] = 11

Note 1.  Oscillator stabilization time is time until being set (“1") in MOSCS.MOSCCLKACT bit after MOSCE.MOSCENTRG bit is
written “1”, and depends on the setting value of MOSCST register. Please decide appropriate oscillation stabilization time by
matching test with resonator and oscillation circuit.

Note 2.  This is reference value.

Note 3.  The following four crystal/ceramic resonator frequencies are supported: 8 MHz, 16 MHz, 20 MHz and 24 MHz.
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(2) MainOSC (In Case of External Clock Input to X1)

Iltem Symbol Condition MIN. TYP. MAX. Unit
X1 clock Input frequency**  fex 8 24 MHz
X1 clock Input cycle time texcve 41.7 125 ns
X1 High level Input voltage V4 0.7 x REGOVCC + V
REGOVCC 0.5
@Flash Programing Interface*? 0.8 x REGOVCC + V
REGOVCC 0.5
X1 Low level Input voltage V. -0.5 0.3 x \%
REGOVCC
@Flash Programing Interface*? -0.5 0.2 x \%
REGOVCC
X1 Input leakage current I VI = REGOVCC 0.5 MA
I Vi=0oV -0.5 pA
X1 clock Input low-level texe fex = 8 MHz 58 ns
pulse width fox = 16 MHz 26 ns
fex = 20 MHz 20 ns
fex = 24 MHz 16 ns
X1 clock Input high-level texH fex = 8 MHz 58 ns
pulse width fex = 16 MHz 26 ns
fex = 20 MHz 20 ns
fex = 24 MHz 16 ns
X1 clock Input period jitter -0.3 0.3 ns

Note 1.  The following four external clock input frequencies are supported: 8 MHz, 16 MHz, 20 MHz and 24 MHz.
Note 2. X2 should be open and its parasitic capacitance should be less than 5 pF.

(3) SubOSC

Item Symbol Condition MIN. TYP. MAX. Unit
SubOSC frequency fsosc Crystal 30 32.768 38 kHz
SubOSC current Isosc After stabilization 1.5%2 42 MA
consumption

SubOSC DC VSOSCDCOP 0.65*2 \Y
operating point

SubOSC oscillation tsste *1 s

stabilization time

Note 1.  Oscillator stabilization time is time until being set (“1") in SOSCS.SOSCCLKACT bit after SOSCE.SOSCENTRG bit is written
“1”, and depends on the setting value of SOSCST register. Please decide appropriate oscillation stabilization time by
matching test with resonator and oscillation circuit.

Note 2.  This is reference value.

CAUTION

The oscillation stabilization time differs according the matching with the external resonator circuit. It is recommended to
determine the oscillation stabilization time by an oscillator matching test.
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NOTE

Recommended oscillator circuit is shown below.

| X(T)1 X(T)2 |
02
T_%_T

MainOSC

REGOVCC, VPOC
REG1VCC

POC

MOSCE.MOSCENTRG

MOSCS.MOSCCLKACT

I~
|~

—

|
State of MainOSC Disable I Stabilization ime (by MOSCST) Stabilized |

tMSTB

AN
7

S T
HEEETT

S
A\ 4
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SubOSC

REGOVCC, VPOC
REG1VCC

POC
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3A.3.3 Internal Oscillator Characteristics

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C

CL=30pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
LS IntOSC frequency frL 220.8 240 259.2 kHz
HS IntOSC frequency*® frH 7.6 8 8.4 MHz
After user trimming @ trimming temp*? 7.92 8 8.08 MHz
HS IntOSC current Irn After stabilization 170% MA
consumption
HS IntOSC oscillation trusTB 54.4 us

stabilization time

Note 1.  This is reference value.

Note 2.  The HS IntOSC frequency may not meet the specification range (8.00 MHz +0.08 MHz after user trimming @ trimming temp)
in the while writing/erasing the code/data flash.

Note 3. The HS IntOSC frequency may not meet the specification range in the Cyclic STOP/Cyclic RUN mode.
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3A.34 PLL Characteristics

3A34.1 PLLO (for CPU, with SSCG) Characteristics

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF=3.0Vto 55V, AlIVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF
Item Symbol Condition MIN. TYP. MAX. Unit
Input frequency feLLoctkn MainOSC 8 24 MHz
HS IntOSC*® 7.6 8.0 8.4 MHz
HS IntOSC After user trimming @ trimming temp*® 7.92 8.0 8.08 MHz
Output frequency fepLLoouT SSCG mode  MainOSC Products of CPU 105.8 240 MHz
frequency 240 MHz max.
Products of CPU 105.8 160 MHz
frequency 160 MHz max.
HS IntOSC*® 67 84 MHz
HS IntOSC After user trimming @ 69.8 80.8 MHz
trimming temp*®
Modulation frequency fvop 20 100 kHz
Frequency dithering forr 0.82 1.0 1.18 %
range™” 164 20 236 %
2.46 3.0 3.54 %
3.28 4.0 4.72 %
4.10 5.0 5.90 %
4.92 6.0 7.08 %
6.56 8.0 9.44 %
8.20 10.0 11.80 %
Lock time** ticko SSCG mode  PLLOST = 0000 1B80y 8149 880 956.6 s

Note 1.  Lock time is time until being set (“1”) in PLLOS.PLLOCLKACT bit after PLLOE.PLLOENTRG bit is written “1".
Note 2.  "Frequency dithering range” is set by PLLOADJ[2:0] bits of PLLOC registers.

Note 3. The HS IntOSC has a frequency deviation. When the HSIntOSC is used the frequency deviation should be considered for the
customer application as it affects peripheral functions (e.g. TAUx, ADCAn, etc.).
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3A34.2 PLL1 (for CPU/Peripheral) Characteristics

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vt0 5.5V, AIVREF=3.0Vto 55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,

CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
Input frequency feLLicLkin MainOSC 8 24 MHz
HS IntOSC*® 7.6 8.0 8.4 MHz
HS IntOSC After user trimming @ trimming temp*® 7.92 8.0 8.08 MHz
Output frequency fepLLiouT MainOSC 80 120 MHz
HS IntOSC*® 76 80 84 MHz
fepLLoUT 76 80 84 MHz
Output period jitter**  tepyy -100 100 ps
Long term jitter*! tirs term =1 ps -500 500 ps
term = 10 ps -1 1 ns
term = 20 us -2 2 ns
Lock time*? tieka 104 112.3 122.1 us

Note 1.  This is reference value.

Note 2.  Lock time is time until being set (“1”) in PLL1S.PLL1CLKACT bit after PLL1E.PLL1ENTRG bit is written “1".

Note 3. The HS IntOSC has a frequency deviation. When the HSIntOSC is used the frequency deviation should be considered for the

customer application as it affects peripheral functions (e.g. TAUx, ADCAn, etc.).
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3A.4 DC Characteristics

3A4.1 Capacitance

Condition: REGOVCC = REG1VCC = EVCC = BVCC = AOVREF = A1VREF = AWOVSS = ISOVSS = EVSS = BVSS = AOVSS =
AlVSS =0V, Ta=25°C

Iltem Symbol Condition MIN. TYP. MAX. Unit
Input capacitance crt f=1MHz 10 pF
Input/output capacitance ClOo*? 0V for non measurement pins 10 pF

Note 1.  ClI: Capacitance between the input pin and ground

Note 2.  CIO: Capacitance between the input/output pin and ground
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3A4.2 Pin Characteristics

Condition: Some of the conditions mentioned in this chapter can be selected by software and described in the hardware user's
manual.
(1/6)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name |CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
RESET | — — v — — — — — —
FLMDO — v — — — — — v v
APO_0 v — — — — v Slow — vxt
APO_1 v — — — — v Slow _ V¥l
APOQ_2 v — — — — v Slow — Vst
APO_3 v — — — — v Slow _ v*l
APO_4 v — — — — v Slow — Vst
APO_5 v — — — — v Slow — vxt
APO_6 v — — — — v Slow — %
APO_7 v — — — — v Slow — vxl
APO_8 v — — — — v Slow _ vl
APO_9 v — — — — v Slow — Vst
APO_10 v — — — — v Slow _ vl
APO_11 v — — — — v Slow — vl
APO_12 v — — — — v Slow — vxt
APO_13 v — — — — v Slow — vl
APO_14 v — — — — v Slow — Vst
APO_15 v — — — — v Slow — vl
AP1_0 v — — — — v Slow — Vst
AP1_1 v — — — — v Slow — vxt
AP1_2 4 — — — — v Slow _ *l
AP1_3 v — — — — v Slow — vxt
AP1 4 v — — — — v Slow — vl
AP1_5 v — — — — v Slow — Vst
AP1_6 v — — — — v Slow _ vl
AP1_7 v — — — — v Slow — v*l
AP1_8 v — — — — v Slow — vxt
AP1 9 v — — — — v Slow — vl
AP1_10 v — — — — v Slow — Vst
AP1 11 v — — — — v Slow — vl
AP1_12 v — — — — v Slow — Vst
AP1_13 v — — — — v Slow — vxt
AP1_14 v — — — — v Slow — vl
AP1_15 v — — — — v Slow — vl
IPO_0 — — — — — — — — —
JPO_0 — v — v v — Slow v v
JPO_1 — v — v — — Slow/Fast v v
JPO_2 — v — v v — Slow/Fast v v
JPO_3 — 4 — 4 v — Slow/Fast v 4
JPO_4 — — — v 5 — Slow v v
JP0_5 — 4 — 4 — — Slow/Fast 4 4
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(2/6)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
JPO 6 — v — v — — Slow/Fast v v
P00 — v — v — — Slow/Fast v v
PO_1 — v — v — — Slow/Fast 4 v
PO _2 — v — v — — Slow/Fast*? 4 v
PO_3 — v — v — — Slow/Fast*? v v
PO_4 — v — v — — Slow/Fast v 4
PO_5 — v — v — — Slow/Fast*® v v
PO_6 — v — v — — Slow/Fast*® v 4
PO_7 — v — v — — Slow/Fast v v
PO_8 — v — v — — Slow/Fast 4 v
P0O_9 — v — v — — Slow/Fast v v
PO_10 — v — v — — Slow/Fast v v
PO_11 — v — v — — Slow/Fast v v
PO_12 — v — v — — Slow/Fast v v
PO_13 — v — v — — Slow/Fast v 4
PO_14 — v — v — — Slow/Fast v v
P10 — v — v — — Slow/Fast v v
P11 — v — v — — Slow/Fast v v
P12 — v — v — — Slow/Fast v v
P13 — v — v — — Slow/Fast v 4
Pl 4 — v — v — — Slow/Fast v v
P15 — v — v — — Slow/Fast*® v 4
P18 — v — v — — Slow/Fast v v
P19 — v — v — — Slow/Fast v v
P1_10 — v — v — — Slow/Fast v v
P1 11 — v — v — — Slow/Fast v v
P1 12 — v — v — — Slow/Fast v 4
P1 13 — v — v — — Slow/Fast v v
P1 14 — v — v — — Slow/Fast v v
P1_15 — v — v — — Slow/Fast v 4
P10 0 — v — v v — Slow/Fast v v
P10_1 — v — v v — Slow/Fast*® v 4
P10_2 — v — v v — Slow/Fast*3 v v
P10_3 — v — v — — Slow/Fast v 4
P10 4 — v — v v — Slow/Fast v 4
P10 5 — v — v v — Slow/Fast v v
P10_6 — v — v — — Slow/Fast v v
P10 7 — v — v — — Slow/Fast v v
P10 8 — v — v — — Slow/Fast 4 v
P10 9 — v — v — — Slow/Fast v v
P10_10 — v — v — — Slow/Fast v v
P10_11 — v — v — — Slow/Fast v v
R01DS0442EJ0100 Rev.1.00 RENESAS Page 150 of 422

Sep 15, 2023
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(3/6)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P10_12 — v — v — — Slow/Fast v v
P10_13 — v — v — — Slow/Fast v v
P10_14 — v — v — — Slow/Fast v v
P10_15 — v — v — — Slow/Fast v v
P11 0 — v — v — — Slow/Fast v v
P11 1 — v — v — — Slow/Fast v v
P11 2 — v — v — — Slow/Fast*® v v
P11 3 — v — v — — Slow/Fast*® v 4
P11 4 — v — v — — Slow/Fast v v
P11 5 — v — v — — Slow/Fast v 4
P11 6 — v — v — — Slow/Fast*3 v v
P11 7 — v — v — — Slow/Fast*® v v
P11 8 — v — v — — Slow/Fast v v
P11 9 — v — v — — Slow/Fast v v
P11_10 — v — v v — Slow/Fast v v
P11 11 — v — v v — Slow/Fast v v
P11 12 — 4 — v v — Slow/Fast v v
P11 15 — v — v v — Slow/Fast v v
P12 0 — v — v — — Slow/Fast v v
P12 1 — v — v — Slow/Fast v 4
P12 2 — v — v — — Slow/Fast v v
P12_3 — v — v — — Slow/Fast v v
P12 _4 — v — v v — Slow/Fast v v
P12 5 — v — v — — Slow/Fast v v
P13 0 — v — v — — Slow/Fast v v
P13 1 — v — v — — Slow/Fast v v
P13 2 — v — v v — Slow/Fast v v
P13 3 — v — v v — Slow/Fast v v
P13 4 — v — v V%6 — Slow/Fast v v
P13 5 — v — v v — Slow/Fast v v
P13 6 — v — v — — Slow/Fast v v
P13 7 — v — v — — Slow/Fast v 4
P18 0 — v — v v v Slow/Fast v v/x
P18_1 — v — v — v Slow/Fast v Vx4
pP18_2 — v — v — v Slow/Fast v v/x
P18 3 — v — v — v Slow/Fast v v
P18 4 — v — v — v Slow/Fast v v
P18 5 — v — v — v Slow/Fast v v
P18_6 — v — v — v Slow/Fast v Vx4
P18 7 — v — v v v Slow/Fast v v
P18 8 — v — v v v Slow/Fast v v
P18 9 — v — v v v Slow/Fast v v
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(4/6)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P18 10 — v — v — v Slow/Fast v Vx4
P18 11 — v — v — v Slow/Fast v V4
P18_12 — v — v — v Slow/Fast v Vx4
P18 13 — v — v — v Slow/Fast v V4
P18_14 — v — v — v Slow/Fast v VA
P18 15 — v — v — v Slow/Fast v Vx4
P19 0 — v — v — v Slow/Fast v v
P19 1 — v — v — v Slow/Fast v Vx4
P19 2 — v — v — v Slow/Fast v V4
P19 3 — v — v — v Slow/Fast v v
P20 — v — v — — Slow/Fast v v
P2 1 — v — v — — Slow/Fast v v
P2 2 — v — v — — Slow/Fast v v
P2 3 — v — v — — Slow/Fast v v
P2 4 — v — v — — Slow/Fast*® v 4
P25 — v — v — — Slow/Fast v v
P26 — v — v — — Slow/Fast v v
P2 7 — v — v — — Slow/Fast v v
P2 8 — v — v — — Slow/Fast v v
P29 — v — v — — Slow/Fast v 4
P2_10 — 4 — 4 — — Slow/Fast v 4
P2 11 — v — v — — Slow/Fast v 4
P2 12 — 4 — 4 — — Slow/Fast 4 4
P2 13 — v — v — — Slow/Fast v v
P2 14 — v — v — — Slow/Fast v v
P2 15 — v — v — — Slow/Fast v v
P20 0 — v — v — — Slow/Fast 4 v
P20 1 — v — v — — Slow/Fast v v
P20 2 — v — v — — Slow/Fast v v
P20 3 — v — v — — Slow/Fast v v
P20 4 — v — v — — Slow/Fast v v
P20 5 — v — v — — Slow/Fast 4 v
P20_6 — 4 — 4 — — Slow/Fast v 4
P20_7 — v — v — — Slow/Fast v v
P20_8 — 4 — 4 — — Slow/Fast 4 4
P20_9 — 4 — v — — Slow/Fast v v
P20_10 — 4 — 4 — — Slow/Fast 4 4
P20 11 — 4 — 4 — — Slow/Fast v 4
P20_12 — v — v — — Slow/Fast v v
P20 13 — 4 — 4 — — Slow/Fast v 4
P20_14 — 4 — v — — Slow/Fast v v
P20_15 — 4 — 4 — — Slow/Fast 4 4
P21 0 — v — v V%6 — Slow/Fast v v
P21 1 — v — v — — Slow/Fast v 4
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(5/6)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P21 2 — v — v V'8 — Slow/Fast v v
P21 3 — v — v v — Slow/Fast v v
P21 4 — v — v V6 — Slow/Fast v 4
P21 5 — 4 — 4 v — Slow/Fast v 4
P21 6 — 4 — v — — Slow/Fast v v
P21 7 — 4 — 4 v — Slow/Fast 4 4
P21 8 — v — v v — Slow/Fast v v
P21 9 — v — v v — Slow/Fast v v
P21 10 — 4 — 4 v — Slow/Fast v 4
P21 11 — v — v — — Slow/Fast v v
p21_12 — 4 — 4 — — Slow/Fast 4 4
P21 13 — 4 — v — — Slow/Fast v v
P21 14 — 4 — 4 — — Slow/Fast 4 4
P22 0 — v — v V6 — Slow/Fast v v
P22 1 — v — v — — Slow/Fast v 4
P22 2 — v — v — — Slow/Fast v v
P22 3 — v — v — — Slow/Fast v v
P22 4 — v — v — — Slow/Fast v v
P22 5 — v — v — — Slow/Fast v v
P22 6 — v — v V6 — Slow/Fast v 4
P22 7 — 4 — 4 — — Slow/Fast v 4
P22 8 — v — v — — Slow/Fast v 4
P22 9 — 4 — 4 — — Slow/Fast 4 4
P22_10 — 4 — v — — Slow/Fast v v
P22 11 — 4 — 4 — — Slow/Fast 4 4
P22 12 — 4 — 4 — — Slow/Fast v 4
P22 13 — v — v — — Slow/Fast v v
P22 14 — 4 — 4 — — Slow/Fast v 4
pP22_15 — 4 — v — — Slow/Fast v v
P23 0 — v — v — — Slow/Fast v v
P23 1 — v — v — — Slow/Fast*® v v
P23 2 — v — v — — Slow/Fast v v
P23 3 — v — v — — Slow/Fast*® v v
P23 4 — v — v — — Slow/Fast v v
P23 5 — 4 — 4 — — Slow/Fast 4 4
P23_6 — 4 — v — — Slow/Fast v v
P23 7 — 4 — 4 — — Slow/Fast 4 4
P23 8 — 4 — 4 — — Slow/Fast v 4
P23 9 — v — v — — Slow/Fast v 4
P23 10 — 4 — 4 — — Slow/Fast v 4
P24 0 — v — v — — Slow/Fast v v
P24 1 — v — v — — Slow/Fast v v
P24 2 — v — v — — Slow/Fast v v
P24 3 — v — v — — Slow/Fast v 4
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(6/6)
Port Input Buffer Function Port Output Drive Other Port Function

Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P24 4 — v — v — — Slow/Fast v v
P24 5 — v — v — — Slow/Fast v v
P24 6 — v — v — — Slow/Fast v 4
P24 7 — v — v — — Slow/Fast v v
P30 — v — v — — Slow/Fast v v
P31 — v — v — — Slow/Fast v v
P3 2 — v — v — — Slow/Fast v v
P3_3 — v — v — — Slow/Fast 4 v
P3 4 — v — v — — Slow/Fast v v
P35 — v — v — — Slow/Fast 4 v
P36 — v — v — — Slow/Fast v v
P3 7 — v — v — — Slow/Fast v v
P38 — v — v — — Slow/Fast v v
P39 — v — v — — Slow/Fast v v
P3_10 — v — v — — Slow/Fast 4 v
P3_11 — v — v — — Slow/Fast v v
P3 12 — v — v — — Slow/Fast v v
P8 0 — v — v — v Slow v v
P8 1 — v — v — v Slow v v
P8_2 — v — v — v Slow v v
P8 3 — v — v — v Slow v v
P8_4 — v — v — v Slow v v
P8 5 — v — v — v Slow v v
P8 6 — v — v — v Slow v v
P8 7 — v — v — v Slow v v
P8 8 — v — v — v Slow v v
P8 9 — v — v — v Slow v v
P8_10 — v — v — v Slow v v
P8_11 — v — v — v Slow v v
P8_12 — v — v — v Slow v v
P9 0 — v — v — v Slow v v
P9_1 — v — v — v Slow v v
P9 2 — v — v — v Slow v v
P9 3 — v — v — v Slow v v
P9 4 — v — v — v Slow v v

Note 1.  Pull-down resistor for ADC diagnostic purpose. Control via ADC self-diagnostic register.
Note 2.  Supports Cload: 100 pF
Note 3.  Supports Cload: 50 pF

Note 4.  Pull-down resistors for ADC diagnostic and internal pull-down purposes. For ADC diagnostic, control via ADC self-diagnostic
register. For internal pull-down, control via PD register.

Note 5. TTL is selected for Boundary scan mode or Nexus in normal operating mode.

Note 6.  Only available for 324-pin devices.
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RH850/F1KH, RH850/F1KM Section 3A Electrical Characteristics of RH850/F1KH-D8

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF=3.0Vto 55V, AlIVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF
(1/2)
Item Symbol Condition MIN. TYP. MAX. Unit
High level input VIH CMOS 0.65 x IOVCC IOVCC+0.3 V
voltage SHMT1* 0.65 x IOVCC IOVCC +0.3  V
SHMT2 0.75 x IOVCC IOVCC+0.3 V
SHMT4 0.8 x lOVCC IOVCC+0.3 V
TTL IOVCC = VPOC to 3.6 V 2.0 IOVCC+0.3 V
IOVCC =3.6 V055V 2.2 IOVCC+0.3 V
IPO_O pin 0.7 x REGOVCC v
REGOVCC
Low level input VIL CMOS -0.3 0.35xIovVCC V
voltage SHMTL 03 0.35xI0VCC  V
SHMT2 -0.3 0.25x IOVCC V
SHMT4 -0.3 0.5xlovcC Vv
TTL -0.3 0.8 v
IPO_O pin 0 0.3x v
REGOVCC
Input hysteresis for VH SHMT1 0.3 \%
Schmitt SHMT2 0.2 x I0VCC v
SHMT4 0.1 v
Input leakage current  ILIH IPO_0 pin, VI = REGOVCC 0.5 HA
"RESET , FLMDO, JPO, PO, P1, P2, P3, 0.5 PA
P8, P9, P20, P23 pin, VI = EVCC*?
P10, P11, P12, P13, P18, P19, P21, P22, 0.5 HA
P24 pin, VI = BVCC*
APO pin, VI = AOVREF*, Tj < 130°C 0.3 HA
APO pin, VI = AOVREF* 0.5 pA
AP1 pin, VI = ALVREF*, Tj < 130°C 0.3 HA
AP1 pin, VI = ALVREF* 0.5 pA
ILIL IPO_O pin, VI=0V -05 HA
"RESET , FLMDO, JPO, PO, P1, P2, P3, -0.5 PA
P8, P9, P20 P23 pin, VI = 0 V*
P10, P11, P12, P13, P18, P19, P21, P22 -0.5 HA
P24 pin, VI = OV*2
APO pin, VI = 0 V¥, Tj < 130°C -0.3 HA
APOQ pin, VI = 0 V*2 -0.5 pA
AP1 pin, VI = 0 V¥, Tj < 130°C -0.3 HA
AP1 pin, VI = 0 V*2 -0.5 pA
Internal pull-up RU except FLMDO pin, VI=0V 20 (275 pA) 40 100 kQ
resistance FLMDO pin, VI = OV* 4 (1375 pA) 36 kQ
Internal pull-down RD except FLMDO pin, VI = I0OVCC 20 (275 pA) 40 100 kQ
resistance FLMDO pin, VI = EVCC 4 (1375 pA) 36 kQ
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(212)
Iltem Symbol Condition MIN. TYP. MAX. Unit
High level output VOH Fast mode IOH = -5 mA (6 pins)** IOvVCC - 1.0 \%
voltage IOH = —3 mA (10 pins)** IoVCC - 1.0 v
IOH = -1 mA (16 pins)** IOVCC - 0.5 \Y
IOH = —0.1 mA (16 pins)** IOVCC - 0.5 Y,
Slow mode IOH = -1 mA (16 pins)** IOVCC - 0.5 \Y
IOH = —0.1 mA (16 pins)** IOVCC - 0.5 \Y
Low level output VOL Fast mode IOL =5 mA (6 pins)** 0.4 \%
voltage IOL = 3 mA (10 pins)** 0.4 v
IOL = 1 mA (16 pins)** 0.4 Y,
Slow mode I0L = 1 mA (16 pins)** 0.4 \Y
Rise/Fall time tkre/tcrp Fast mode CL =30 pF 7 ns
(exceptbelow ) _ 5o pF 12 ns
pins)*
CL =100 pF 24 ns
Fast mode CL =50 pF 6 ns
(PO_5, PO_S6,
P1 5, P2_4,
P10_1, P10_2,
P11 _2, P11 3,
P11_6, P11 7,
P23_1,
P23 _3)*
Fast mode CL =100 pF 6.15 ns
(PO_2, PO_3)*®
Slow mode*® CL =30 pF 37 ns
CL =50 pF 62 ns
CL =100 pF 124 ns
Output frequency fo Fast mode CL =30 pF 40 MHz
Slow mode CL =30 pF 10 MHz
CL =50 pF 6 MHz
CL =100 pF 3 MHz

Note 1. “IOVCC” means the pins are assigned to the power supply (EVCC, BVCC, AOVREF and A1VREF).
Note 2.  Not select the analog input function of ADCn.

Note 3.  When the internal pull-up resistor of FLMDO pin is applied by FLMDCNT register, please connect 86 kQ or more as external
pull-down resistor.

Note 4. The number of pin indicates simultaneous ON.
Note 5. Measurement point: 0.1 x IOVCC to 0.9 x IOVCC
Note 6. Measurement point: 0.2 x |IOVCC to 0.8 x IOVCC
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3A4.2.1 Output Current

(1) 324-Pin Version

Item Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 _10to P20_15 -30 mA
output P20_0to P20_9 30 mA
current — -
PO_0to PO_3 -20 mA
JPO_31to0 JPO_5, PO_4to PO_B6, -30 mA

PO_11to PO_14, P1_0to P1_3,
P1_12, P1_13, P2_6to P2_12,
P8_2, P8 _10to PS_12

JPO_0t0 JPO_2, P1_8to P1_11, -30 mA
P2_0, P2_1, P2_13to P2_15, P3_0
JPO_6, PO_7 to PO_10, P1_4, P1_5, -30 mA

P1_14, P1_15, P2_21to P2_5, P8 0,
P8_1,P8 3to P8_9

P3_1toP3_12 -30 mA
P23_0to P23_10 -30 mA
Total (EVCC) -60 mA
PgB Per side P18 Oto P18 7 -30 mA
P18 8to P18_15, P19 Oto P19 3 -30 mA
P10_6to P10_14, P11_1to P11 7, -30 mA
P11 15, P12 _0to P12 2, P13_0,
P13 1
P10 _0to P10_2 -15 mA
P10 3to P10 5 -15 mA
P10 _15, P11 0, P11 8to P11 12, -30 mA
P12 3to P12 5, P13 2to P13 7
P21 0, P21 _2to P21_14, P22 0Oto -30 mA
p22_2
P22 3to P22_8 -30 mA
P21_1, P22_9to P22_15 -30 mA
P24 Oto P24 7 -30 mA
Total (BVCC) -60 mA
PgAO Total (AOVREF) -16 mA
PgAl Total (ALVREF) -16 mA
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(324-pin version)

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
Low-level IOL PgE Per side P9_0to P9_4, P20_10to P20_15 30 mA
output P20_0to P20_9 30 mA
current

PO_0to PO_6, PO_11to PO_14, 30 mA

P1 OtoP1_3,P1 12, P1_13,P2_6

to P2_12

JPO_0to JPO_5, P1_8to P1_11, 30 mA

P2_0, P2_1, P2_13to P2_15, P3_0,
P8 2, P8 10to P8 12

JPO_6, PO_7to PO_10, P2_2, P2 3 30 mA
P1_4,P1 5, P1_14, P1_15, P2_4, 30 mA
P2_5,P8 0,P8_1,P8 3toP8_9
P3_1toP3_ 12 30 mA
P23_0to P23_10 30 mA
Total (EVCC) 60 mA
PgB Per side P18 0Oto P18 7 30 mA
P18 8to P18_15, P19 Oto P19 3 30 mA
P10_6to P10_14, P11 1, P11 2 30 mA
P11 3to P11_7, P11 15 P12 Oto 30 mA
P12 _2,P13 0,P13 1
P10 _0to P10_2 15 mA
P10 3to P10 5 15 mA
P10_15, P11 0, P11_8to P11_12, 30 mA
P12 _3to P12_5, P13 _2to P13 7
P21 0, P21 2to P21_14,P22 0to 30 mA
P22 6
P21 1,P22 7to P22 15 30 mA
P24 Oto P24 7 30 mA
Total (BVCC) 60 mA
PgAO Total (AOVREF) 16 mA
PgAl Total (ALVREF) 16 mA

Note: For detail of the definition of “side” and “total”, see Section 3A.2.3, Port Current.

(2) Reserved
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Section 3A Electrical Characteristics of RH850/F1KH-D8

(3) 233-Pin Version

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 0to P20 5 -30 mA
output PO_0to PO_3 -20 mA
current
JP0_3to JPO_5, PO_4to PO_6, -30 mA
PO_11to PO_14,P1 Oto P1_3,
P1 12,P1_13,P2 6to P2_12,
P8 2, P8 10to P8_12
JPO_0toJPO_2,P1_8toP1 11, -30 mA
P2_0,P2_1,P2_13toP2_15,P3 0
JPO_6,P0_7to PO_10,P1 4,P1_5, -30 mA
P1 14,P1_15,P2 _2toP2_5, P8 0,
P8 1,P8 3to P8 9
Total (EVCC) -60 mA
PgB Per side P18_0to P18_7 -30 mA
P18_8to P18_15, P19 _0to P19 3 -30 mA
P10 _6to P10_14, P11 1to P11 7, -30 mA
P11_15, P12_0to P12_2, P13 0,
P13_1
P10 0to P10_2 -15 mA
P10_3to P10_5 -15 mA
P10_15, P11_0, P11 8to P11_12, -30 mA
P12_3to P12_5, P13 2to P13_7
Total (BVCC) -60 mA
PgAO Total (AOVREF) -16 mA
PgAl Total (A1VREF) -16 mA
Low-level IOL PgE Per side P9_0to P9_4, P20_0to P20_5 30 mA
°“tp“tt PO_0to PO_6, PO_11 to PO_14, 30 mA
curren P1 OtoP1_3,P1 12, P1 13, P2_6
to P2_12
JPO_0toJPO_5,P1_8to P1_11, 30 mA
P2 _0,P2_1,P2_13to P2_15
P3 0,P8 2,P8 10to P8_12
JPO_6,P0_7to PO_10,P2_2,P2_3 30 mA
P1 4,P1_5,P1_14,P1_15, P2_4, 30 mA
P2_5,P8 0,P8 1,P8 3to P8 9
Total (EVCC) 60 mA
PgB Per side P18_0to P18_7 30 mA
P18_8to P18_15, P19_0to P19 _3 30 mA
P10 6to P10_14,P11 1,P11 2 30 mA
P11_3to P11_7,P11_15,P12 0Oto 30 mA
P12 2,P13 0,P13_1
P10 _0to P10_2 15 mA
P10 _3to P10_5 15 mA
P10_15, P11_0, P11_8to P11_12, 30 mA
P12 _3toP12_5,P13 2to P13 7
Total (BVCC) 60 mA
PgAO Total (AOVREF) 16 mA
PgAl Total (A1VREF) 16 mA
Note: For detail of the definition of “side” and “total”, see Section 3A.2.3, Port Current.
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(4) 176-Pin Version

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 0to P20 5 -30 mA
output P0_0 to PO_3 -20 mA
current

JP0_3to JPO_5, PO_4 to PO_S6, -30 mA

PO_11to PO_14,P1 Oto P1 3,
P1_12, P1_13, P2 6, P8 2, P8_10

to P8_12

JPO_0to JPO_2, P1_8to P1_11, -30 mA
P2.0,P2_1

JPO_6, PO_7 to PO_10, P1_4, P1_
P1_14, P1_15, P2_2to P2_5, P8_|
PS_1,P8_3to P8 9

5, -30 mA
0

Total (EVCC) -60 mA
PgB Per side P10_6to P10_9, P18 Oto P18_7 -30 mA
P10 10to P10 14, P11 1to P11 7, -30 mA
P11 15, P12 _0to P12 2
P10 _Oto P10_2 -15 mA
P10 _3to P10 5 -15 mA
P10 _15, P11 0, P11 8to P11 12, -30 mA
P12 3to P12 5
Total (BVCC) -60 mA
PgAQ Total (AOVREF) -16 mA
PgAl Total (A1VREF) -16 mA
Low-level IOL PgE Per side P9_0to P9_4, P20_0to P20_5 11 mA
output PO_0to PO_6, PO_11 to PO_14, 30 mA
current P1 OtoP1_3,P1 12, P1 13, P2_6
JPO_0toJPO_5,P1 8toP1_11, 30 mA
P2 0,P2_1,P8 2,P8 10to P8_12
JP0_6, PO_7to PO_10, P2_2, P2_3 30 mA
P1 4, P1_5,P1_14, P1_15, P2_4, 30 mA
P2 5, P8 0,P8 1, P8 3to P8 9
Total (EVCC) 60 mA
PgB Per side P18 O0to P18 7 30 mA
P10_6to P10_14, P11 1, P11 2 30 mA
P11 _3to P11 7, P11 _15 P12 Oto 30 mA
P12 2
P10 _Oto P10_2 15 mA
P10 3to P10 5 15 mA
P10_15, P11 0, P11 _8to P11_12, 30 mA
P12 3to P12 5
Total (BVCC) 60 mA
PgAO Total (AOVREF) 16 mA
PgAl Total (ALVREF) 16 mA

Note: For detail of the definition of “side” and “total”, see Section 3A.2.3, Port Current.
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3A.4.3 Power Supply Currents

Condition: REGOVCC, REG1VCC, EVCC, BVCC, AOVREF and A1VREF total current. But the I/O buffer is stopped.

Products of CPU frequency 240 MHz max.

Condition
Item Symbol CPU PLL Tj Peripheral*® |Power supply |MIN. TYP.* MAX. Unit
RUN mode current IDDR Run Run —40t0 150°C  |Run (#1) Total 113 330 mA
(240 MHz) REG1vVCC 92 290 mA
25°C Stop (#1) Total 107 mA
REG1vVCC 88 mA
RUN mode current IDDR3 Run Run —40t0 150°C  |Run (#2) Total 133 350 mA
f)?é’é'rr;?nﬁ%‘;c’de flash (240 MHz) REGLVCC 92 290 mA
RUN mode current IDDRBGO Run Run —40t0 150°C  |Run (#6) Total 133 350 mA
backaround operation) o REGLVCC 02 20 |ma
RUN mode current IDDH Run Run —401t0150°C  |Run (#3) Total 108 325 mA
(HALT state) (240 MHz) REGIVCC 88 286 A
Products of CPU frequency 160 MHz max.
Condition
Item Symbol CPU PLL Tj Peripheral*?> |Power supply |MIN. TYP.* MAX. Unit
RUN mode current IDDR Run Run —401to0 150°C  |Run (#1) Total 83 293 mA
(160 MHz) REG1VCC 62 253 mA
25°C Stop (#1) Total 7 mA
REG1VCC 58 mA
RUN mode current IDDR3 Run Run —401t0 150°C  |Run (#2) Total 103 313 mA
(During data/code flash (160 MHz)
programming)
REG1VCC 62 253 mA
RUN mode current IDDRBGO Run Run —401to0 150°C  |Run (#6) Total 103 313 mA
pnetun asow) @ Jm |m
RUN mode current IDDH Run Run —401t0 150°C  |Run (#3) Total 78 288 mA
(HALT state) (160 MHz) REGIVCC 58 249 mA
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Products of CPU frequency 240 MHz max, 160 MHz max.

Condition
Item Symbol CPU PLL Tj Peripheral*?> |Power supply |MIN. TYP.* MAX. Unit
STOP mode current IDDS Stop Stop —40 to 90°C Stop (#2) Total 22 48 mA
REG1VCC 2 45 mA
110°C Stop (#2) Total 88 mA
REG1VCC 83 mA
135°C Stop (#2) Total 138 mA
REG1VCC 130 mA
DeepSTOP mode current|IDDDS Power off | Power off |40 to 85°C Stop (#3) Total 52 800 HA
REG1VCC 1 10 HA
105°C Stop (#3)  |Total 1480 A
REG1VCC 30 MA
125°C Stop (#3) Total 2140 HA
REG1VCC 60 HA
Cyclic RUN mode current [ IDDCR Run Stop —40 to 90°C Run (#4) Total 9.8 58 mA
I(:thC) REG1VCC 9.1 49 mA
115°C Run (#4) Total 97 mA
REG1VCC 86 mA
135°C Run (#4) Total 146 mA
REG1VCC 133 mA
Cyclic STOP mode IDDCS Stop Stop —40to 90°C Run (#5) Total 24 50 mA
current REGI1VCC 22 47 mA
110°C Run (#5) Total 88 mA
REG1VCC 83 mA
135°C Run (#5) Total 138 mA
REG1VCC 130 mA

Note 1.  The condition of “TYP.” shows the specification with the following conditions. Also, the value is just for reference only.
-Tj=25°C
- REGOVCC = EVCC = BVCC = AOVREF = A1VREF =5.0 V
-REG1VCC =33V
- AWOVSS = EVSS = BVSS = AOVSS = A1VSS =0V

Note 2.  Operating condition of each peripheral function is shown in the table of next page.

Caution: It must be ensured that the junction temperature in the Ta range remains below Tj < 150°C and does not exceed its limit
under application conditions (thermal resistance, power supply current, peripheral current (if not included in power supply
current), port output current and injection current).

Run Stop
Function #1) #2) #3) (#4) (#5) (#6) #1) #2) #3)
AWO MainOSC Run Run Run Stop Stop Run Run Stop Stop
SubOSC Stop Stop Stop Stop Stop Stop Stop Stop Stop
HS IntOSC Run Run Run Run Stop Run Run Stop Stop
FOUT Stop Stop Stop Stop Stop Stop Stop Stop Stop
LPS Stop Stop Stop Stop Stop Stop Stop Stop Stop
RRAM Read/Write  |Read/Write | No access Fetch No access Read/Write  |Read/Write  |No access No access
WDTAO Stop Stop Stop Stop Stop Stop Stop Stop Stop
TAUJO, Run Run Run Run Run Run Stop Stop Stop
TAUJ2 (LS IntOSC) | (LS IntOSC)
RTCAO Run Run Run Run Run Run Stop Stop Stop
(LS IntOSC) | (LS IntOSC)
CLMAO Run Run Run Run Stop Run Stop Stop Stop
CLMA1 Run Run Run Stop Stop Run Stop Stop Stop
ADCAO Run* Run* Run** Stop Stop Run* Stop Stop Stop
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Run Stop
Function (#1) #2) #3) (#4) (#5) (#6) (#1) (#2) #3)
ISO CPU1 (PE1) |Run Run HALT Run Stop Run Run Stop Power off
(PLLO) (PLLO) (PLLO) (HS IntOSC) (PLLO) (PLLO)
CPU2 (PE2) |Run Run HALT Stop Stop Run Run Stop
(PLLO) (PLLO) (PLLO) (PLLO) (PLLO)
ICUMD Run Run Run Stop Stop Run Stop Stop
DMA Run Run Run Stop Stop Run Stop Stop
PLLO Run Run Run Stop Stop Run Run Stop
PLL1 Run Run Run Stop Stop Run Run Stop
Code flash Fetch Fetch No access No access No access Fetch Fetch No access
(FLIO)
Code flash Fetch Fetch No access No access No access Write/Erase  |Fetch No access
(FLIL)
Code flash Fetch Fetch No access No access No access Fetch Fetch No access
(FLI2)
Code flash Fetch Fetch No access No access No access Fetch Fetch No access
(FLI3)
Data flash Read Write/Erase | No access No access No access No access Read No access

LRAM (PE1) |Read/Write |Read/Write [No access No access No access Read/Write  |Read/Write  |No access
LRAM (PE2) |Read/Write |Read/Write [No access No access No access Read/Write  |Read/Write  |No access

GRAM Read/Write*? | Read/Write*? |No access No access No access Read/Write*? |Read/Write*2 |No access
OSTMn Run Run Run Stop Stop Run Stop Stop
WDTA1 Stop Stop Stop Stop Stop Stop Stop Stop
WDTA2 Stop Stop Stop Stop Stop Stop Stop Stop
TAUDO Run Run Run Stop Stop Run Stop Stop
TAUBN Run Run Run Stop Stop Run Stop Stop
TAUJ1, Run Run Run Stop Stop Run Stop Stop
TAUJ3

TAPA, PIC Stop Stop Stop Stop Stop Stop Stop Stop
ENCAO Run Run Run Stop Stop Run Stop Stop
PWM-diag Run Run Run Stop Stop Run Stop Stop
RLIN3n Run Run Run Stop Stop Run Stop Stop
RLIN24n Wait Wait Wait Stop Stop Wait Stop Stop
RCFDCn Wait Wait Wait Stop Stop Wait Stop Stop
CSIGn Run Run Run Stop Stop Run Stop Stop
CSIHn Run Run Run Stop Stop Run Stop Stop
RIICn Wait Wait Wait Stop Stop Wait Stop Stop
FlexRay Run Run Run Stop Stop Run Stop Stop
ETNBn Wait Wait Wait Stop Stop Wait Stop Stop
SFMAO Run Run Run Stop Stop Run Stop Stop
KR Wait Wait Wait Stop Stop Wait Stop Stop
RSENTNn Run Run Run Stop Stop Wait Stop Stop
MMCARN Run Run Run Stop Stop Wait Stop Stop
CLMA2 Run Run Run Stop Stop Run Stop Stop
CLMA3 Run Run Run Stop Stop Run Stop Stop
ADCA1 Run Run Run Stop Stop Run Stop Stop

Note 1. T&H used.
Note 2. GRZF not used.
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3A4.4 Injection Currents

Table 3A.1 Definition of Pin Group (324-Pin Version)

Symbol Power Supply for Pin Group Pin

PgRO REGOVCC, AWOVSS IPO_0O

PgE EVCC, EVSS JPO, PO, P1, P2, P3, P20, P23

PgB BVCC, BVSS P10, P11, P12, P13, P21, P22, P24
PgE’ EVCC, EVSS P8, P9

PgB’ BVCC, BVSS P18, P19

PgAO AOVREF, AOVSS APO

PgAl A1VREF, A1VSS AP1

Table 3A.2 Reserved

Table 3A.3 Definition of Pin Group (233-Pin Version)

Symbol Power Supply for Pin Group Pin

PgRO REGOVCC, AWOVSS IPO_O

PgE EVCC, EVSS JPO, PO, P1, P2, P3, P20
PgB BVCC, BVSS P10, P11, P12, P13
PgE’ EVCC, EVSS P8, P9

PgB’ BVCC, BVSS P18, P19

PgAO AOVREF, AOVSS APO

PgAl A1VREF, A1VSS AP1

Table 3A.4 Definition of Pin Group (176-Pin Version)

Symbol Power Supply for Pin Group Pin
PgRO REGOVCC, AWOVSS IPO_0
PgE EVCC, EVSS JPO, PO, P1, P2, P20
PgB BVCC, BVSS P10, P11, P12
PgE’ EVCC, EVSS P8, P9
PgB’ BVCC, BVSS P18
PgAO AOVREF, AOVSS APO
PgAl A1VREF, A1VSS AP1
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3A44.1 Absolute Maximum Ratings

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current Iingpm PgE Per pin 10 mA
VIN > VCC Total 60 mA
PgB Per pin 10 mA
Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgB’ Per pin 10 mA
Total 60 mA
PgAO0 Per pin 10 mA
Total 60 mA
PgAl Per pin 10 mA
Total 60 mA
PgRO Per pin 10 mA
Negative overload current lingnm PgE Per pin -10 mA
VIN <VSS Total —-60 mA
PgB Per pin -10 mA
Total —60 mA
PgE’ Per pin -10 mA
Total —60 mA
PgB’ Per pin -10 mA
Total —60 mA
PgA0 Per pin -10 mA
Total —-60 mA
PgAl Per pin -10 mA
Total —-60 mA
PgRO Per pin -10 mA
CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. Incase of an injected current condition for PgAO and PgAl, TESHOSN is kept when the injected current is applied
to an adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin
where the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing
absolute value of injection current.
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3A.4.4.2 DC Characteristics for Overload Current

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN > VCC Total 50 mA
PgB Per pin 2 mA
Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgB’ Per pin 3 mA
Total 20 mA
PgAO Per pin 3 mA
Total 20 mA
PgAl Per pin 3 mA
Total 20 mA
PgRO Per pin 2 mA
Negative overload current Iinan PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgB Per pin -2 mA
Total -50 mA
PgE’ Per pin -3 mA
Total -20 mA
PgB’ Per pin -3 mA
Total -20 mA
PgA0 Per pin -3 mA
Total -20 mA
PgAl Per pin -3 mA
Total -20 mA
PgRO Per pin -2 mA
NOTE

These specifications are not tested on sorting and are specified based on the device characterization.
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3A.45 Power Management Characteristics

3A451 Regulator Characteristics

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 5.5V, AlVREF=3.0Vto 55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,

Tj = —40 to (depend on the product) °C, CL = 30 pF

Iltem Symbol Condition MIN. TYP. MAX. Unit
Input voltage REGOVCC VPOC*! 5.5 \%
REG1VCC REG1VCC < REGOVCC VPOC*! 3.6 \%
Output voltage AWOVCL AWOVCL pin 1.15 1.25 1.35 Vv
ISOVCL ISOVCL pin 1.15 1.25 1.35 \%
Capacitance CAWOVCL AWOVCL pin 0.07 0.10 0.13 uF
CISOVCL ISOVCL pin 0.07 0.10 0.13 uF
Equivalent series resistance RVRAWO for CAWOVCL 40%? mQ
for load capacitance RVRISO for CISOVCL 40% mQ
Inrush current during REGOVCC 200 mA
power-on REG1VCC 350 mA

Note 1. “VPOC” means POC (power-on clear) detection voltage (typ. 2.85 V). For detail, see Section 3A.4.5.2, Voltage Detector
(POC, LVI, VLVI, CVM) Characteristics.

Note 2.  This is reference value.
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3A45.2 Voltage Detector (POC, LVI, VLVI, CVM) Characteristics

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL = 30 pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
Detection voltage VPOC POC 2.7 2.85 3.0 \%
(REGOVCC, REG1VCC)
Detection voltage VLVIO LVI Rise 3.87 4.0 4.13 \
(REGOVCC) Fall 39 40 41 vV
VLVI1 Rise 3.57 3.7 3.83 \%
Fall 3.6 3.7 3.8 \Y
VLVI2 Rise 3.37 35 3.63 \%
Fall 34 3.5 3.6 \%
VVLVI VLVI 1.8 1.9 2.0 \%
Detection voltage (ISOVCL) VCVMH CVM High voltage®auion 1.35 1.39 1.43 \%
VCVML*® Low voltage®adtion 1.10 1.15 1.20 \%
Response time to_poci*® POC At power-on (Rise) *1 2 ms
2 6.3 ms
After power-on (Rise) *3 2 ms
o 5 ms
to_poc2™” After power-on (Fall) *5 5 us
to Lvi LVI 2 ms
to_viwi VLVI *3 2 ms
4 5 ms
to_cvm CVM 0.2 10 us
Setup time ts Lvi LVI LVICNTO,1 bits are set to 1 (except 80 us
00g), then LVI is ready to operate
REGOVCC, REG1VCC tw_poc POC 0.2 ms
minimum width
REGOVCC minimum width tw 1w LVI 0.2 ms
tw vivi VLVI 0.2 ms

Note 1.  Voltage slope (tys): 0.02 V/Ims < tys < 0.5 V/Ims

Note 2.  Voltage slope (tys): 0.5 V/Ims < tys < 500 V/ms

Note 3.  Voltage slope (tys): 0.02 V/ms < tys £ 20 V/ms

Note 4.  Voltage slope (tys): 20 V/ms < tys < 500 V/ms

Note 5. Voltage slope (tys): 0.02 V/ms < tys < 500 V/ms

Note 6.  tp poc: is the time from detection voltage to release of reset signal.
Note 7.  tp pocz is the time from detection voltage to occurrence of reset signal.

Note 8. The CVM monitors the internal voltage regulator output to ensure that ISOVCL is upper than specified minimum level.

Caution: A detection of the voltage ISOVCL outside the specified level of VCVMH and VCVML is not ensured by CVM.
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POC
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VPOC (MIN.)  Frmmmmmre g
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POCRES _| | |
tD_POCl tD_Pocz tD_Poc1
LVI
REGOVCC /tvs \
VLVIn (MAX.) / - N\ -
VLVIn (TYP.) / - AN
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< tw_LV| -
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VLVI
REGOVCC ts
tvs\ / \
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VVLVI (MIN.)
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A thVL\/I A
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VCVMH (MIN.) /
VCVML (MAX.) / N
VCVML (TYP.) // AN Va
VCVML (MIN.)
CVMRES _> —— .—>|_
o cum o cwm E o cum
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3A.453 Power Up/Down Timing

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

CAUTION

REG1VCC must not be greater than REGOVCC during power up/down.

Table 3A.5 In Case the RESET Pin is Used (for Normal Operating Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 V/ms
(REGOVCC, REG1VCC and (= 50 ms/V) (=2 ps/V)
IOVCC*?)
REGOVCC 1, REG1VCC 1 and toror Voltage slope (tvs): 0.02 V/Ims < tys < 2 ms
IOVCC*! 1 0.5 Vims
to RESET 1 delay time Voltage slope (tvs): 0.5 V/ms < tys < 6.3 ms
500 V/ms

FLMDO hold time tHmpr 1 ms
(vs RESET 1)
FLMDO setup time tsmor 0 us
(vs RESET |)

RESET | to REGOVCC |, toreD 0 ms
REG1VCC | and IOVCC*! |
delay time

Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.

1 ; tus
REGOVCC, vs 2
REG1VCC . p b \/
' VPOC ) i VPOC (max.) X
IovCC J/ (max.) tHMDF\: i tsmpF
FLMDO VIL'/ Vi
ViH . Vi
RESET Vi i Vi
i
topor torPD
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Table 3A.6 In Case the RESET Pin is Used (for Serial Programming Mode)
Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGOVCC, REG1VCC and (=50 ms/V) (=2 pslV)
IOVCCH)
REGOVCC 1, REG1VCC 1 topor Voltage slope (tys): 0.02 V/ms < tys < 2 ms
and IOVCC*! 1 to 0.5 V/ms
RESET 1 delay time
Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms
500 V/ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)
RESET | to REGOVCC |, toreD 0 ms
REG1VCC | and IOVCC*! |
delay time
Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.
REGOVCC, s /tvs
REGLVCC, N / A\
! VPOC (max.
ovee %" VPOC (max.) (max.) "N
Vingt \\\
FLMDO / /
Z N
tsmpoR|
FLMD1 _
RESET V'L7/ VB

A

A

torPD

\
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Table 3A.7 In Case the RESET Pin is Used (for Boundary Scan Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGOVCC, REG1VCC and (=50 ms/V) (=2 uslV)
IovVCC*)
REGOVCC 1, REG1VCC 1 and topor Voltage slope (tys): 0.02 V/ms < tys < 2 ms
IovCcCc* 1 0.5 Vims
to RESET 1 delay time Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms
500 V/ms

FLMDO setup time tsmpor 1 ms
(vs RESET 1)
FLMD1,MODEO,MODEL1 setup time tswpir 1 us
(vs FLMDO 1)
FLMDO hold time thmpor 1 us
(vs RESET |)
FLMD1, MODEO, MODE1, MODE2  tuvpir 1 us
hold time
(vs FLMDO |)

RESET | to REGOVCC |, toreD 0 ms
REG1VCC | and IOVCC*! | delay
time

DCUTRST input delay time toRTRST 1 ms
(vs RESET 1)

RESET hold time thrTRST 0 ms

(vs DCUTRST |)
Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.

t p tys
REGOVCC, Vs
REG1VCC, N i \‘/
e, -/@c (max.) . VPOC (max.) ™R
i ViH
Vie A
FLMDO tsMDOR tHMDOH
FLMD1, MODEO " s_’l X Vi
s [
MODEL, MODE2 ﬁ/(// tsMp1R tHMD1F\ \>
RESET V”_7 X Vi
) toror > X torpD "
tORTRST tHRTRST
DCUTRST
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Table 3A.8 In Case the RESET Pin is Used (for User Boot Mode)

Item Symbol Condition MIN. TYP. MAX. Unit

Voltage slope tvs 0.02 500 Vims

(REGOVCC, REG1VCC and (=50 ms/V) (=2 usiV)

IovVCC*)

REGOVCC 1, REG1VCC 1 topor Voltage slope (tys): 0.02 V/ms < tys < 2 ms

and IOVCC*! ¢ 0.5 V/ms

to RESET 1 delay time Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms
500 V/ms

FLMDO setup time tsmpor 1 ms

(vs RESET 1)

FLMD1, MODEO, MODE1, tswpir 1 us

MODE?2 setup time
(vs FLMDO 1)

FLMDO hold time thmpor 1 us
(vs RESET |)
FLMD1, MODEO, MODEL1, thmp1r 1 us

MODE?2 hold time
(vs FLMDO |)

RESET | to REGOVCC |,  torep 0 ms
REG1VCC | and IOVCC |
delay time

Note 1.  IOVCC means EVCC, BVCC, AOVREF and A1VREF.

t
t . VS
REGOVCC, *8 i /
REG1VCC N2 : A\
) i VPOC (max.
ovee %" VPOC (max.) _: (max.) R,
ViH Vi
Vi i Vi
FLMDO i

tsmp o] i tHMDOH

FLMD1, MODEO 7 : \

i V
MODE1, MODE2 /V'H . ) '\
/] tsmp1r 3 tHmD1F N
RESET V|L7z S( Vi

topor ) torPD
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Table 3A.9 In Case the RESET Pin is Not Used and Fixed to High Level by Pull-up*!

Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 V/ms
(REGOVCC, REG1VCC and (=50 ms/V) (=2 psiV)
IOVCC*?)

REGOVCC 1, REG1VCC 1 tHpomD Voltage slope (tvs): 0.02 V/Ims < tys < 2 ms
and IOVCC*? 1 to FLMDO 0.5 Vims

hold time Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms

500 V/ms

FLMDO ,L to REGOVCC l, tompPD 1 VS
REG1VCC | and IOVCC*? |

delay time

Note 1.  This operating condition is available only in normal operation mode (include self-programming mode).

When the device is used in except normal operation mode, please use the RESET pin.
Note 2.  IOVCC means EVCC, BVCC, AOVREF and A1VREF.
tVS tVS
REGOVCC, \ /
REG1VCC, / poc (max.) VPOC (max>
IOVCC / N\
FLMDO V\L / L VIL
Z N
h tHPoMD " h tompPD "
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3A.454 CPU Reset Release Timing

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF

Table 3A.10 In Case the RESET Pin is Not Used

Iltem Symbol Condition MIN. TYP. MAX. Unit
REGOVCC 1 and REG1VCC 1 tppcrr Voltage slope (tys): 0.02 V/ms < tys < 2.58 ms
to CPU reset release*! 0.5 Vims
Voltage slope (tys): 0.5 V/ms < tys < 8.3 ms
500 V/ms
Note 1.  This is reference value.
tVS
REGOVCC, }/
REG1VCC, VPOC (max.)
lovcce _/
RESET /
- topcrR "
CPU reset
Table 3A.11 In Case the RESET Pin is Used
Item Symbol Condition MIN. TYP. MAX. Unit
RESET 1 to CPU reset torcrR 32% Hs
release*!

Note 1.  This is reference value.

Note 2.  In case the time until releasing the RESET pin is longer than tppcrr.

REGOVCC,

REG1VCC, VPOC (max.)
lovee

RESET

CPU reset

tDRCRR

R0O1DS0442EJ0100 Rev.1.00
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3A5 AC Characteristics

3A5.1 RESET Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V, REGI1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 V to REGOVCC, AOVREF=3.0Vto 55V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 uF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF

Iltem Symbol Condition MIN. TYP. MAX. Unit
RESET input low level width*! twrsL Except power on 600 ns
RESET pulse rejection*? twrsra 100 ns

Note 1. RESET input width is needed to ensure that the internal reset signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

W tWRSL k|
RESET / L i
tWRSRJ
Internal signal /' \
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3A5.2 Mode Timing

Condition: REGOVCC =EVCC =3.0Vto 5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,

BVCC =3.0 Vto REGOVCC, AOVREF=3.0Vt0 5.5V, AIVREF=3.0Vto 55V,

AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
FLMDO, 1 input high/low level width*! twempr/ 600 ns
twrmbL
FLMDO, 1 pulse rejection*? twEMDRI 100 ns
MODEQ, 1, 2 input high/low level width*! twmpn! 600 ns
tWMDL
MODEQ, 1, 2 pulse rejection*? twmpra 100 ns

Note 1. FLMDO, 1 and MODEQ, 1, 2 input width is needed to ensure that the internal mode signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

tWFMDH tWFMDL
r \
FLMDO,1 7 N
tWFMDRJ
Internal signal / &
twmon R tanio N
A Al
MODEQ,1, 2 ] N

tWM DRJ

Internal signal

.
=

tWM DRJ
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3A5.3 Interrupt Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlLVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
NMI input high/low level width*! twiin/ Edge detection mode 600 ns
twnie Level detection mode 756 ns
(EMCLK is operated by HS IntOSC)
Level detection mode 24 us
(EMCLK is operated by LS IntOSC)
NMI pulse rejection*? twiira 100 ns
INTPn input high/low level width*! twirn/ Edge detection mode 600 ns
twir Level detection mode 756 ns
(EMCLK is operated by HS IntOSC)
Level detection mode 24 us
(EMCLK is operated by LS IntOSC)
INTPn pulse rejection*? twitr) 100 ns

Note 1. NMI and INTPn input width is needed to ensure that the internal interrupt signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

fwnin T

NMI 7
E |

A
A 4

tWNIR.]

Internal signal / X

twirn twire

INTPn ‘I.” %M 7L R

A
A 4
A
A 4

t tWITRJ
WITRJ

Internal signal / \ /
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3A54 Low Power Sampler (DPIN input) Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlLVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

Iltem Symbol Condition MIN. TYP. MAX. Unit

DPINnN input delay time tbsooi 150 ns
(vs SELDP2-0)

Note: n=7to0

4
SELDP2-0 >§
\
DPINN
tosobi
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3A5.5

Condition:

CSCXFOUT

Timing

REGOVCC =EVCC =3.0Vto 5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,

BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlLVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF
<Output driver strength>

CSCXFOUT: Slow or fast mode (refer to the condition in the following table)

Item Symbol Condition MIN. TYP. MAX. Unit
CSCXFOUT trout Slow mode 100 ns
output cycle (max. 10 MHz)
Fast mode 41.6 ns
(max. 24 MHz)
CSCXFOUT twiHFo Slow mode N: 1** or trour /2 — 37 ns
high level width even value*?
N: Odd value trout X ns
(N = 5)*2+3 (N+1) / 2N - 37
Fast mode N: 1*t or trour / 2 — 10 ns
even value*?
N: Odd value trout X ns
(N2 3)* (N+1) /2N -10
CSCXFOUT twkLro Slow mode N: 1*! or trour / 2 — 37 ns
low level width even value*?
N: Odd value trouT X ns
(N = 5)*2#3 (N-1) /2N - 37
Fast mode N: 1*! or trour / 2 — 10 ns
even value*?
N: Odd value trout X ns
(N 2 3)*2 (N-1)/2N-10
CSCXFOUT rise/  tkrro/ Slow mode 37 ns
fall time tkeFo Fast mode 10 ns
Note 1.  When MainOSC, HS IntOSC, LS IntOSC or SubOSC is selected as source clock with the condition of N = 1, the
characteristics of output signal depends on the selected source clock. It is recommended to use output signal after evaluation
on an actual environment.
Note 2.  “N” is the value of “Clock divisor N” defined by FOUTDIV register.
Note 3. The selection of N = 3 is prohibited when slow mode is used.

CSCXFOUT

trout

twkHFO twkLFo

A
\i

[——|

»
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3A.5.6 MEMCOCLK Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

<Output driver strength>
MEMCOCLK pin: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
MEMCOCLK output cycle tmEMCLK 33.4 ns
(max.30 MHz)
MEMCOCLK hlgh / low level width twkrmewm / tvemek / 2 — 10 ns
tWKLMEM
MEMCOCLK rise / fall time termem / 10 ns
tKFMEM

tMEMCLK

tWKHMEM tWKLMEM

MEMCOCLK

— - |-

tKRMEM tkFMEM
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3A5.7 External Bus Timing

3A5.7.1 MEMCOCLK Asynchronous

Condition: REGOVCC =EVCC =3.0Vto5.5V,REG1VCC =3.0V t0 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF =3.0Vt0 5.5V, AIVREF=3.0Vto 55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

<Output driver strength>

MEMCOADO-15, MEMCOA16-23, MEMCOCS3-0 ,

MEMCOBEN1-0 , MEMCOASTB , MEMCOWR , and MEMCORD pins: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
Bus operational period T 334 ns
(max.30 MHz)
Address** setup time tsasT <1> (1+ASW)xT-15 ns
to MEMCOASTB |
Address (MEMCOAD15-0) hold time thsTa <2> (1+AHW) xT-15 ns
from MEMCOASTB !
Address (MEMCOAD15-0) float delay trroA*® <3> 9 ns
time from MEMCORD l
Address*® hold time tHrDA <4> -15 ns
from MEMCORD 1
Data (MEMCOAD15-0) input delay time toroiD <5> 9 (+w)xT-35 ns
from MEMCORD l
Data (MEMCOAD15-0) input hold time thrRDID <6> 0 ns
from MEMCORD 1
Delay time from MEMCOASTB | tosTrD <7> (1+AHW) x T -15 ns
to MEMCORD |
Delay time from MEMCOASTB | tosTwr <8> (1+AHW) x T -15 ns
to MEMCOWR |
MEMCORD , MEMCOWR low level twrosT <9> (1+w)xT-10 ns

width
Data (MEMCOAD15-0) output delay tbwrob <10> 11 ns
time from  MEMCOWR l
Address*® hold time tHwrA <11> (1+DHW) xT-15 ns
from MEMCOWR 1
Data (MEMCOAD15-0) output setup tsobwr <12> (1+w)xT-15 ns
time to MEMCOWR 1
Data (MEMCOAD15-0) output hold time thwrob <13> (1+DHW) x T -15 ns
from MEMCOWR i
"MEMCOWAIT setting delay tssTwr1 <14> (AHW + DPW) x T— ns
from MEMCOASTB l 24

tsstwr2 <15>DEW 21 (AHW + DPW + ns

DEW) x T — 24

"MEMCOWAIT hold time tuswrs  <16> (AHW + DPW + DEW ns
from MEMCOASTB | “HxT-9

thsTwr2 <17>DEW =1 (AHW + DPW + ns

DEW) x T—9
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Note 1. ASW means the number of address setup wait for multiplex bus.
Note 2.  AHW means the number of address hold wait for multiplex bus.

Note 3. DPW means the number of programmable data wait for multiplex bus.
DEW means the number of external data wait for multiplex bus.
“w” means the sum of DPW and DEW.

Note 4.  tcpucik: CPU clock period.
Note 5. DHW means the number of data hold wait for multiplex bus.

Note 6. Address means MEMCOAD15-0, MEMC0A23-16, MEMCOCS3-0 , and MEMCOBEN1-0 .
324-pin products support 24-bit address. 233/176-pin products support 23-bit address.

Note 7. Address means MEMCO0OA23-16, MEMCOCS3-0 , MEMCOBEN1-0 , and MEMCOASTB .
324-pin products support 24-bit address. 233/176-pin products support 23-bit address.

Note 8.  trrpa Mmeans the period from output off to Hi-z for MEMCOAD15-0.
NOTE

When the bus period (T) is shorter than 44 ns, tbroip Spec requires at least 1data wait. (w = 1)

(1) Multiplex Write Cycle (Asynchronous; 1 Data Wait)

| T | TA | TDEW | T2 | TDHW |

MEMCOCLK
(output)

MEMCOCS3-0
(output) N /

MEMCOBEN1-0
(output) N 7

N AN

A4
MEMCO0A23-16 Address
(output)

/ 4 3
MEMCOAE;/SO—SO >< Address Data 5<
_‘ ( B

MEMCOASTB /
(output) \ 7

-t -t -t |

<8> <12> <11>

<1O>V ‘ <13>

MEMCOWR \

(output)

A

v

<Qg>

<14>

<16>

<15>
<17>

. 4 N
MEMCOWAIT // \
(input) Y Z
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(2) Multiplex Read Cycle (Asynchronous; 1 Data Wait)

| T | TA | TDEW | T2 |

MEMCOCLK
(output)

MEMCO0CS3-0
(output)

-
~)

MEMCOBEN1-0
(output)

-
~)

MEMCO0A23-16

(output) Address

N N

MEMCOAD15-0
(inout)

> >l

/ \ / \ <
Address VARE Data T
N\ 7 g( 7§

-
<

\4

MEMCOASTB /
(output) \ 7

A

<3>
<7> " <5> <6>

<4>

Yy
Yy

A

A

MEMCORD
(output)

A

~
VA,TN‘

<9>

S

\ 4

<16>

\i

<15>

A A A

<17>

oA \ //l !\

(input) X 7
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3A5.7.2 MEMCOCLK Synchronous

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

<Output driver strength>
MEMCOADO-15, MEMC0A16-23, MEMCOCS3-0 ,
MEMCOBEN1-0 , MEMCOASTB , MEMCOWR , and MEMCORD pins: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
Bus operational period T 33.4 (max.30 MHz) ns
Delay time from MEMCOCLK 1 to toka <18> -0.5 15 ns
address*!
Delay time from MEMCOCLK 1 to trka*? <19> 0 12 ns
address (MEMCOAD15-0) float
Delay time from MEMCOCLK 1 to toksT <20> 0 11 ns
MEMCOASTB
Delay time from MEMCOCLK 1 to tokRDWR <21> -25 6 ns
MEMCORD and MEMCOWR
Data (MEMCOAD15-0) input setup time  tgpx <22> 29 ns
(from MEMCOCLK 1)
Data (MEMCOAD15-0) input hold time thkio <23> 25 ns
(from MEMCOCLK 1)
Data (MEMCOAD15-0) output delay time tpkop <24> 15 ns
(from MEMCOCLK 1)
MEMCOWAIT setup time tswrk <25> T+22 ns
(to MEMCOCLK 1)
MEMCOWAIT hold time tkwr <26> -T-5 ns

(from MEMCOCLK 1)

Note 1.  Address means MEMCOAD15-0, MEMCOA23-16, MEMCOCS3-0 and MEMCOBEN1-0 .
324-pin products support 24-bit address. 233/176-pin products support 23-bit address.

Note 2. tgxa means the period from output off to Hi-z for MEMCOAD15-0.

NOTE

When the bus period (T) is shorter than 44 ns, tbroip Spec requires at least 1data wait. (w = 1)
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(1) Multiplex Write Cycle (Synchronous; 1 Data Wait)

T TA TDEW 2 TDEW |
MEMCOCLK y 1 Y
(output)
<18>
MEMCOCS3-0 \
(output) N
MEMCOBEN1-0
(output) X
MEMCOA19-16 4
(output) Address
N\
le
<24
MEMCOAD15-0 4
(infout) Address Data
N\
<20> <20>
_ /
MEMCOASTB /
(output)
<21> <21>
[ /
MEMCOWR
(output)
N <25> o <26> |/
MEMCOWAIT
(input) - L
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(2) Multiplex Read Cycle (Synchronous; 1 Data Wait)

T1 TA TDEW T2

MEMCOCLK
(output) Z

<18>

MEMCO0CS3-0
(output) N

MEMCOBEN1-0
(output) N

MEMCO0A19-16

(output) Address

A
u

Y

A

> >l
L

<19 - <22> <23>
MEMCOAD15-0 ¢
(infout) Address VARN Data T
N\
—
<20>
MEMCOASTB
(output)
e ——
<21 <21>
MEMCORD
(output)
<25> <26>

- /
MEMCOWAIT \
(input) N
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3A5.8 SFMA Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC=3.0Vt03.6V,AOVREF=3.0Vto55V, AlVREF=3.0Vto55YV,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

<Output driver strength>
SFMAOCLK, SFMAOSSL, and SFMAO0QI3:0] pins: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
SFMAOCLK clock cycle tsemaocyc 25 ns
SFMAOCLK high pulse width tsemaown 0.4 X tsemaocyc 0.6 X tsemaocyc ns
SFMAOCLK low pulse width tsEmaowL 0.4 X tspmaocyc 0.6 X tsemaocyc ns
SFMAOCLK rise time tsemaor 45 ns
SFMAOCLK fall time tsEmaor 4.5 ns
Data input setup time tsu 13.0 ns
Data input hold time ty 0.0 ns
SFMAOSSL setup time tLeap 1 x tspmaocye — 5 8 X tsemaocyc ns
SFMAOSSL hold time tLac 1.5 X tsemaocyc 8.5 X tsemaoye + 5 NS
Continuous transfer delay time tro 1 x tsemaocye 8 X tsemaocyc ns
Data output delay time top 3.6 ns
Data output hold time ton -1.6 ns
Data output buffer on time tson 3.6 ns
Data output buffer off time tsoFF -7.0 0 ns
tsFmaocyc
tsemaowL tsFmaowH

A

SFMAOCLK
Output

tsFmaoBrF tsFmaceR
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Transmission and Reception Timing (CPHAT = 0, CPHAR =0)

SFMAOSSL
Output

SFMAOCLK
CPOL=0
Output

SFMAOCLK
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Timing for Switching the Buffers on and off (CPHAT = 0, CPHAR =0)
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3A5.9 MMCA Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS=0V,,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

<Output driver strength>
MMCAOCLK, MMCAOCMD and MMCAODAT(7:0] pin: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
MMCAOCLK clock cycle tmmcaocye 2 X tckscLk_IPERI2 ns
MMCAOCLK high time tumcaowk 10 ns
MMCAOCLK low time tmmcaowL 10 ns
MMCAOCMD output data delay time  twwmcaocmop tmmcaocye X 1/2 + 19 ns
MMCAOCMD output data hold time tMMCAOCMDH 4 ns
Data output delay time tMmcAoDADD tmmcaocye X 1/2 + 19 ns
Data output hold time timcAoDADH 4 ns
MMCAOCMD input data setup time tmmcaocms 10 ns
MMCAOCMD input data hold time tMmcAoCMH 7 ns
Data input setup time tvmcaopas 10 ns
Data input hold time tMmcaoDAH 7 ns

Note: tCKSCLKﬁIPERIZ is pel’iod of CKSCLK_'PER'Z

tMMCAOCYC

Y

tMMCAOWH tMMCAOWL

|
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3A5.10 CSI Timing

3A5.10.1  CSIG Timing

Condition: REGOVCC =EVCC =3.0Vt05.5V, REGI1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

Table 3A.12  CSIG Timing (Master Mode)

<Output driver strength>
CSIGnSO, CSIGnSC (output): Fast mode

Iltem Symbol Condition MIN. TYP. MAX. Unit
Macro operation clock cycle time tkeven 12.5 (max. 80 MHz) ns
CSIGnSC cycle time tkcymen 100 ns
CSIGnSC high level width tkwHmen 0.5 X txcymen — 10 ns
CSIGNSC low level width twimcn 0.5 X tkcymen — 10 ns
CSIGnSI setup time tssimen 30 ns
(vs. CSIGnSC)

CSIGnSI hold time thsivan 0 ns
(vs. CSIGnSC)

CSIGnSO output delay tbsoman 7 ns
(vs. CSIGNnSC)

CSIGnRYI setup time tsryicn CSIGNnCTL1.CSIGnSIT = x 2 X tkcyen + 25 ns
(vs. CSIGNSC) CSIGNCTL1.CSIGNHSE =1

CSIGnRYI high level width twryicn CSIGNCTL1.CSIGNHSE =1  tkcven + 5 ns

Note: n=0to4

Table 3A.13  CSIG Timing (Slave Mode)
<OQutput driver strength>

CSIGnSO: Fast mode

CSIGnRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro operation clock cycle time tkcyen 12.5 (max. 80 MHz) ns
CSIGnSC cycle time tkcysen 200 ns
CSIGnSC hlgh level width tkwHsGn 0.5 x tkcysen — 10 ns
CSIGNnSC low level width tkwisen 0.5 x tkeysen — 10 ns
CSIGnSI setup time tssisen 20 ns
(vs. CSIGNnSC)
CSIGnSI hold time thsisen tkcygn + 5 ns
(vs. CSIGNnSC)
CSIGNSO output delay tpsosen 30 ns
(vs. CSIGNnSC)
CSIGnRYO output delay tsryocn 38 ns
CSIGNnSSI setup time tsssisen 0.5 X txcysen — 5 ns
(vs. CSIGnSC)
CSIGnSSI hold time thssisen tkcven + 5 ns

(vs. CSIGnSC)
Note: n=0to4
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3A5.10.2 CSIH Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlLVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

Table 3A.14  CSIH Timing (Master Mode: 10 Mbps)

<Output driver strength>
CSIHNSO, CSIHNSC (output): Fast mode (CL = 100pF@n = 0/ 50pF@n = 1-4)
CSIHNCSSx: Slow mode

Iltem Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle tgcyn 12.5 (max. 80 MHz) ns
time
CSIHNSC cycle time tkcYMHn 100 ns
CSIHnSC hlgh level width tWHMHN 0.5 X tkcymun — 10 ns
CSIHNSC low level width twLMHN 0.5 X tkcymun — 10 ns
CSIHNSI setup time tssiMHn Sl positive edge mode 19 ns
(vs. CSIHNSC) (CSIHNCTL1.CSIHNSLRS = 0)
Sl negative edge mode 14 ns
(CSIHNCTL1.CSIHNSLRS =1)
CSIHNSI hold time tHsIMHN Sl positive edge mode 0 ns
(vs. CSIHNSC) (CSIHNCTL1.CSIHNSLRS =0)
Sl negative edge mode tkeyhn/2 ns
(CSIHNCTL1.CSIHNSLRS =1)
CSIHNSO output delay tbsomHn 7 ns
(vs. CSIHNSC)
CSIHNRYI setup time tsryiHn CSIHNCTL1.CSIHNSIT = x 2 X tgcyun + 25 ns
(vs. CSIHNSC) CSIHNCTL1.CSIHNHSE =1
CSIHNRYI high level width  twryirn CSIHNCTL1.CSIHNHSE =1 tkcynn + 5 ns
CSIHNCSSO0-7 inactive width twscssHn CSIDLE X txcymun — 15 ns
CSIHNCSSO0-7 setup time tsscseHno CSIHNCFGx.CSIHNDAP =0 CSSETUP X txcymun — 23 ns
(vs. CSIHnSC) tsscssmi  CSIHNCFGX.CSIHNDAP =1  (CSSETUP + 0.5) X tycywrm — 23 ns
CSIHNCSSO0-7 hold time tHscsBHNO CSIHNCTL1.CSIHNSIT =0 CSSHOLD x tkcymun — 5 ns
(vs. CSIHNSC) tuscsewns  CSIHNCTLL.CSIHNSIT = 1 (CSSHOLD + 0.5) X txcyurn — 5 ns

Note: n=0to4

NOTE

CSIDLE: Setting value of CSIHNCFGx.CSIHNIDx[2:0]
CSSETUP: Setting value of CSIHNCFGx.CSIHNSPx[3:0]
CSSHOLD: Setting value of CSIHNCFGx.CSIHNHDx[3:0]
x: Depends on number of the chip select signals.

CAUTION

When the serial clock level is changed during the communication (CSIHNCFGx.CSIHNCKPx) and the IDLE has a setting
of 0.5 transmission clock cycles, an inactive width time twscssrn 0Of “0.5 x tkcymun” is added.
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Table 3A.15 CSIH Timing (Slave Mode: 5 Mbps)
<Output driver strength>

CSIHNSO: Fast mode

CSIHNRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle time tkeyhn 12.5 (max. 80 MHz) ns
CSIHNSC cycle time tkcyshn 200 ns
CSIHNnSC hlgh level width tcwHsHN 0.5 x tkcyshn — 10 ns
CSIHNSC low level width tkwLsHn 0.5 X txcyshn — 10 ns
CSIHNSI setup time tssisHn 20 ns
(vs. CSIHNSC)
CSIHNSI hold time tHsisHn tkeynn + 5 ns
(vs. CSIHNSC)
CSIHNSO output delay tosostn 30 ns
(vs. CSIHNSC)
CSIHNRYO output delay tsrYOHN tkeysHn = 8 X tkcyhn 38 ns
tkcyshn < 8 X tkeyhn 38 + tkcyrn NS
CSIHNSSI setup time tsssisHn 0.5 x tkcysin — 5 ns
(vs. CSIHNSC)
CSIHNSSI hold time thssisHn tkcyrn + 5 ns

(vs. CSIHNSC)
Note: n=0to4

Table 3A.16  CSIH Timing (Slave Mode: 8 Mbps)
<Output driver strength>

CSIHNSO: Fast mode

CSIHNRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle time tkeyhn 12.5 (max. 80 MHz) ns
CSIHNSC cycle time tkcysHn 125 ns
CSIHNnSC hlgh level width tkwHSHN 0.5 X txcyspn — 10 ns
CSIHNSC low level width tkwLsHn 0.5 X txcysun — 10 ns
CSIHNSI setup time tssisHn 12.5 ns
(vs. CSIHNSC)
CSIHNSI hold time tHsisHn tkeynn + 5 ns
(vs. CSIHNSC)
CSIHNSO output delay tosostn 25 ns
(vs. CSIHNSC)
CSIHNRYO output delay tsrYOHN tkcyshn = 8 X tkcyrn 27 ns
tkcystn < 8 X tkevhn 27 + tkcyrn NS
CSIHNSSI setup time tsssisHn 0.5 X tkcysin — 5 ns
(vs. CSIHNSC)
CSIHNSSI hold time thssisHn tkcyrn + 5 ns

(vs. CSIHNSC)
Note: n =2 (Only for CSIH2)
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(1) SC/sl/sO
Master mode:
¢ CSIG (CSIGNCTLL1: CSIGNnCKR/CSIGnCFGO0: CSIGnDAPO = 0/0 or 1/1)

e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPXx = 0/0 or 1/1)
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Clock 1 1 1 [ 1 [ 1 [ 1 [
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_ tKCYMHn |
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. TKWLMHn - TKWHMHN
CSIGnSC N\ /
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e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 1/0 or 0/1)
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(2) RYI
Master mode:

e CSIG: Only master mode (CSIGNCTL1: CSIGnHSE =1, CSIGnCTL1: CSIGnSIT =0)
e CSIH: Only master mode (CSIHNCTL1: CSIHNHSE =1, CSIHNCTLL1: CSIHnSIT = 0)
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(3) CSSx

Only master mode (setup time):

e CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0
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® CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =1

tKCYHn

A

CSIHNnSC

tsscsBHn1

N

»

/|

CSSETUP X tkcymHn

0.5 X tkcymHn

\ 4

A

CSIHNnCSSO0-7

d

/
CSIHNSO
N

R0O1DS0442EJ0100 Rev.1.00
Sep 15, 2023

RENESAS

Page 198 of 422



RH850/F1KH, RH850/F1KM Section 3A Electrical Characteristics of RH850/F1KH-D8

Only master mode (hold time):

¢ CSIHNCTL1: CSIHNSIT = 0, CSIHNCFGx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

tkcyHn

Clock | [ [ | [ | [ | [ | [

CSIHnSC /
tHscsBHNO
CSIHNCSSO0-7 /

5
e CSIHNCTLL: CSIHNSIT = 1, CSIHNCFGx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPX = 0
_ tkcYHn _
Clock 1 | | [ | [ | [ | [ |
7
CSIHnSC /
_ tHscsBHNL -~
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—
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(4) SCISI/SO

Slave mode:

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 0/0 or 1/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPXx = 0/0 or 1/1)
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e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 1/0 or 0/1)
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(5) RYO
e CSIG (CSIGNnCTL1: CSIGNCKR/CSIGNCFGO: CSIGnDAPO = 0/0)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHnDAPX = 0/0)

CSIGnSC
CSIHNnSC

tsryoen
tSRYOHN

-t -

CSIGnRYO \
CSIHNRYO L

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 0/1)
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e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/0)
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tsryoen
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e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/1)
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(6) SsI

Slave mode:

e CSIG (CSIGNCTL1: CSIGNSSE =1, CSIGNCTL1: CSIGNCKR/CSIGnCFG0: CSIGNDAPO = 0/0 or 1/1)
e CSIH (CSIHNCTL1: CSIHNSSE = 1, CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 0/0 or 1/1)

CSIGnSC
CSIHNnSC

tsssisen
tsssisHn

tHssiscn
tHSSISHN

CSIGnSSI
CSIHNnSSI

crense < ////

e CSIG (CSIGNCTL1: CSIGNSSE =1, CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCTL1: CSIHNSSE = 1, CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/0 or 0/1)

//

CSIGnSC
CSIHnSC

tHssisen
tHsSISHN

tsssisen
tsssisHn

CSIGnSSI
CSIHNnSSI

CSIGnSO
CSIHNSO

Hi-Z

~ /\
P —

RO1DS0442EJ0100 Rev.1.00 RENESAS Page 203 of 422
Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 3A Electrical Characteristics of RH850/F1KH-D8

3A5.11 RLIN2/RLIN3 Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlLVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL = 30 pF

Iltem Symbol Condition MIN. TYP. MAX. Unit

RLIN3 transfer rate LIN specification 1 20 kbps
LIN extended baud rate 1 115.2% kbps
UART function 15 Mbps

RLIN2 transfer rate LIN specification 1 20 kbps

Note 1. The LIN extended baud rate is not part of the LIN standard specification.

3A5.12 RIIC Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V,REG1VCC =3.0Vto 3.6V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF £30%, Tj = —40 to (depend on the product) °C

Table 3A.17  RIIC Timing (Normal Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
RIICnSCL clock period feik 100 kHz
Bus free time (between stop/start condition) tsur 4.7 us
Hold time*! tup: STA 4.0 us
RIICnSCL clock low-level width tLow 4.7 us
RIICNnSCL clock high-level time thicH 4.0 ps
Setup time for start/restart condition tsu: STA 4.7 gs
Data hold time tup: DAT CBUS compatible master 5.0 us
12C mode 0*? us
Data setup time tsu: DAT 250 ns
Stop condition setup time tsy: STO 4.0 us
Capacitance load of each bus line Cb 400 pF

Remark: n=0,1

Note: If the system does not extend the RIICnSCL signal low hold time (t.ow), only the maximum data hold time (typ: DAT) needs to be
satisfied.

Note 1. At the start condition, the first clock pulse is generated after the hold time.

Note 2.  The system requires a minimum of 300 ns hold time internally for the RIICnSDA signal (at VIH min. of RIICnSCL signal). In
order to occupy the undefined area at the falling edge of RIICnSCL.
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Table 3A.18  RIIC Timing (Fast Mode)
Item Symbol Condition MIN. TYP. MAX. Unit
RIICnSCL clock period feik 400 kHz
Bus free time (between stop/start condition) tsur 1.3 us
Hold time*! tup: STA 0.6 us
RIICnSCL clock low-level width tLow 1.3 us
RIICNnSCL clock high-level time thicH 0.6 us
Setup time for start/restart condition tsu: STA 0.6 us
Data hold time tup: DAT 12C mode 0*2 us
Data setup time tsu: DAT 100%3 ns
Stop condition setup time tsy: STO 0.6 us
Pulse width with spike suppressed by input filter  tsp 0 50 ns
Capacitance load of each bus line Cb 400 pF
Remark: n=0,1
Note: If the system does not extend the RIICnSCL signal low hold time (t.ow), only the maximum data hold time (typ: DAT) needs to be
satisfied.
Note 1. At the start condition, the first clock pulse is generated after the hold time.
Note 2.  The system requires a minimum of 300 ns hold time internally for the RIICnSDA signal (at VIH min. of RIICnSCL signal). In
order to occupy the undefined area at the falling edge of RIICnSCL.
Note 3. The fast mode I2C bus can be used in normal mode I2C bus system. In this case, set the fast mode I2C bus so that it meets
the following conditions.
- If the system does not extend the RIICnSCL signal’s low state hold time: tsy: DAT 2 250 ns
- If the system extends the RIICnSCL signal’s low state hold time:
Transmit the following data bit to the RIICnSDA line prior to releasing the RIICnSCL line
(1250 ns: Normal mode I°C bus specification).
tLow tHIGH
RIICnSCL
' ' tio: STA tho: DAT tsu: DAT
RIICnSDA
~ tBur -l
P S
tsu: STA tho: STA tsp ¢ tsu: STO
....... 2 —
Sr P
Note: P: Stop condition S: Start condition Sr: Restart condition
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3A5.13 RS-CANFD Timing
Condition: REGOVCC = EVCC =3.0Vto 5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC £ REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
Transfer rate Classical CAN mode Mbps
Data bit rate Nominal bit rate < 500 kbps 5 Mbps
(CAN FD mode) Nominal bit rate > 500 kbps Mbps
Internal delay time*! tnopE 50 ns
Note 1.  tnope = Internal input delay time (tneur) + Internal output delay time (touteur)
CANNTX
RH850/F1KH
Internal output delay time
(tOUTPUT) :
CAN controller
|t C < f—
Internal input delay time
(tINPUT)
CANNRX
3A5.14 FlexRay Timing
Condition: REGOVCC = EVCC =3.0Vto 5.5V, REG1VCC = 3.0 Vto 3.6 V, REG1VCC £ REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, Al1VREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
Products of CPU frequency 240 MHz max.
Item Symbol Condition MIN. TYP. MAX. Unit
Transfer rate 10 Mbps
Products of CPU frequency 160 MHz max.
Item Symbol Condition MIN. TYP. MAX. Unit
Transfer rate 5 Mbps
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3A5.15 Ethernet Timing

3A.5.15.1 MII Interface

Condition: REGOVCC =EVCC =3.0Vto5.5V,REG1VCC =3.0V t0 3.6 V, REG1VCC < REGOVCC,
BVCC=3.0Vto3.6V,AOVREF=3.0Vto55V,A1lIVREF=3.0Vto5.5YV,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=15pF
<Output driver strength>
ETNBNnTXD3-0 and ETNBNnTXEN pins: Fast mode
ETNBNnTXCLK pin: TTL type

Table 3A.19  MIl Interface (Transmission Interface)

Item Symbol Condition MIN. TYP. MAX. Unit
ETNBNnTXCLK clock period treye 100 Mbps 40-100 ppm 40 40+ 100 ppm ns

10 Mbps 400 — 100 ppm 400 400 + 100 ppm ns
ETNBNTXEN delay vs ETNBNnTXCLK 1 treno CL=15pF 18 ns
ETNBnTXDI[3:0] delay vs ETNBnTXCLK 1 tetop CL=15pF 18 ns
Note: n=0,1

- ( !
ETNBNTXEN 1 ) ) >
ETNBNTXD3 to

ETNBNTXDO I( Preamble KD SFD X DATA \\ X cRC KK_)\
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<Input buffer>
ETNBnRXCLK, ETNBnRXDV, ETNBnRXD[3:0], and ETNBNRXER pins: TTL type

Table 3A.20  MIl Interface (Reception Interface)

Item Symbol Condition MIN. TYP. MAX. Unit

ETNBnRXCLK clock period treye 100 Mbps 40— 100 ppm 40 40+ 100 ppm ns
10 Mbps 400 — 100 ppm 400 400 + 100 ppm ns

ETNBNnRXDV hold time vs trovH 10 ns

ETNBnRXCLK 1

ETNBNRXDV setup time vs trovs 10 ns

ETNBnRXCLK 1

ETNBnRXDI[3:0] hold time vs teroH 10 ns

ETNBnRXCLK 1

ETNBnRXDI[3:0] setup time vs teros 10 ns

ETNBnRXCLK 1

ETNBnRXERR hold time vs trRerH 10 ns

ETNBnRXCLK 1

ETNBnRXERR setup time vs trers 10 ns

ETNBNRXCLK 1

Note: n=0,1

ETNBNRXCLK /'_/ \ 7\ L\ 4

trovs
]

\ i
ETNBNRXDV / \ / ERDH

ETNBnRXD3to

\’t
ETNBNRXDO /( Preamble ) ﬁ; SFD (

L1 trern
trers

{ { 1l
ETNBNRXERR \ T $ { (

3A5.152 Management Interface

Timing of management interface (ETNBnMDC and ETNBnMDIO) depends on software. It is necessary to adjust wait
time according to AC specification of PHY.
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3A5.16 RSENT Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

Iltem Symbol Condition MIN. TYP. MAX. Unit
Tick Time 1 90 us

3A5.17 Timer Timing

Condition: REGOVCC =EVCC =3.0Vto 5.5V, REGIVCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF =3.0Vto 5.5V, AIVREF=3.0Vto 55V,
AWOVSS = [SOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF

Item Symbol Condition MIN. TYP. MAX. Unit

TAUDQOIy input high/low level width twrom/ n x Tsamp + 20%*1*2 ns

(y=0to 15) twroi

TAUDOOY output cycle trocvk Slow mode 10 MHz

(y =0to 15)

TAUBKXIy input high/low level width twrein/ n x Tsamp + 20*1*2 ns

(x=0,1,y=0to 15) twrai

TAUBXOy output cycle trecyk Slow mode 10 MHz

(x=0,1,y=0to 15)

TAUJxly input high/low level width*® twram/ 600 ns

(x=0t03,y=0t03) twrai

TAUJxly pulse rejection** twriar) 100 ns

TAUJXxOy output cycle tricvk Slow mode 10 MHz

(x=0to3,y=0t03)

RTCAOOUT output cycle trTevk 1 Hz

TAPAOESO input high/low level width*®  tyesi/ 600 ns
twesi

TAPAOESO pulse rejection** twesirg 100 ns

TAPAOUyY/VY/Wy output cycle treevk Slow mode 10 MHz

(y=P.N)

ENCAOTINy input high/low level width  twentii/ n x Tsamp + 20*! ns

(y=0,1) twenTiL

ENCAOEy input high/low level width twenyin/ n x Tsamp + 20*! ns

(y=0,1,0) twenyiL

PWGAYyO output cycle tpwacyk Slow mode 10 MHz

(y =0to 95)

Note 1. n: Sampling number of the digital noise filter for each input.
Tsamp: Sampling time of the digital noise filter for each input.

Note 2. Input more than 1 count clock width of each timer counter channel.
Note 3.  TAUJxly and TAPAOESO input width is needed to ensure that the internal timer input signal is activated.

Note 4.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.
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tW'I'DIH tW'I'DIL
tW'I'BIH tWTBIL
tWENTIH tWENTIL
P tWEN)/IH ‘l |‘ tWENyIL o
TAUDOly
TAUBXly
ENCAOTINy
ENCAOEy
tTDCYK
tTBCYK
tTJ(IYK
tRTCYK
tTPCYK
TAUDOOY - towscvk .
TAUBXOy
TAUJIXOy
RTCAOOUT
TAPAOUyNy/Wy
PWGAyYO
tW'I'JIH tW'I'JIL
w tWESIH L tWESIL k|
TAUJIxly A
TAPAOESO b 7 S
t " tW'I'IJRJ
WTIJRJ tWESIRJ
tWESIF?.]
Internal signal / \
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3A5.18

ADTRG Timing

Condition: REGOVCC =EVCC =3.0Vt0 5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,

BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
ADCANTRGM input high/ twaon/twapL k x Tsamp + 20*! ns
low level width
Note 1.  k: Sampling number of the digital noise filter for each input.
Tsamp: Sampling time of the digital noise filter for each input.
_ twabH ‘l |‘ twabL N
ADCANTRGm
3A5.19 Key Return Timing
Condition: REGOVCC = EVCC =3.0Vto 5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC £ REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
KROIn input low level width*! twkrL 600 ns
KROIn pulse rejection*? twKRrRI 100 ns
Note 1.  KROIn input width is needed to ensure that the internal key input signal is activated.
Note 2.  Pulses shorter than this minimum is ignored. This is reference value.
Noise such as the figure can be filtered.
P tWKRL |
KROIn /
7 - =~
:t " tWKRRJ
"WKRRJ
Internal signal \ / \
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3A520 DCUTRST Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF

Iltem Symbol Condition MIN. TYP. MAX. Unit
DCUTRST input low level width*! twrrL 600 ns
DCUTRST pulse rejection*? twrrR) 100 ns

Note 1. DCUTRST input width is needed to ensure that the internal DCU reset input signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value.
Noise such as the figure can be filtered.

t\N'l'RL
—— A " o
DCUTRST /

tWTF%F%J

Internal signal \ / \

N
y
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3A5.21 Debug Interface Characteristics

3A5.21.1  Nexus Interface Timing

Condition: REGOVCC =EVCC =3.0Vto5.5V,REG1VCC =3.0V t0 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlIVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF
<Input buffer>
DCUTDI, DCUTCK, DCUTMS, DCUTRST : TTL

<OQutput driver strength>
DCUTDO, DCURDY : Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
DCUTCK cycle width tockw 50 ns
DCUTDI setup time (vs DCUTCK 1) tspi 12 ns
DCUTDI hold time (vs DCUTCK 1) thor 3 ns
DCUTMS setup time (vs DCUTCK 1)  tsws 12 ns
DCUTMS hold time (vs DCUTCK 1) tims 3 ns
DCUTDO delay time (| DCUTCK) topo 0 20 ns
"DCURDY delay time (] DCUTCK)  trovz 0 20 ns

DCUTCK (in) ]T\_

tDCKW

DCUTDI (in) ><

tSIJ tHD\

DCUTMS (in) ><

tows T tas

DCUTDO (out) X ><

tDDO

DCURDY (out) >< ><

tDRDYZ

Y
A
y

y
A
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3A5.21.2 LPD (4 Pins) Interface Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =100 pF
<Input buffer>
LPDCLK, LPDI: TTL

<Output driver strength>
LPDCLKOUT, LPDO: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
LPDCLK cycle time/ tLppCLKCY 83.3 ns
LPDCLKOUT cycle time (max.12 MHz)
LPDCLK High-level width/ tLppCKw 0.5 X t ppcLkcy — 10 ns
LPDCLK Low-level width
LPDCLKOUT High-level width/ tLppckow tipockw — 10 ns
LPDCLKOUT low-level width
LPDI setup time (LPDCLK 1) tipois 41 ns
LPDI hold time (LPDCLK 1) tLpom 3 ns
LPDCLK to LPDCLKOUT delay time tLppCcKOD 44 ns
LPDO delay time (LPDCLKOUT 1) tLppop 0 15 ns

-t tLPDCLKCY »

< — — >

LPDCLK / N\
LPDI
tLPDIS tLPDIH
tLPDCLKCY

tLP DCKOW tLP DCKOW

A
Y

LPDCLKOUT X
tLF’DCKOD
LPDO ><

tLP DOD
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3A5.21.3 LPD (1 Pin) Interface Timing

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =50 pF
<Input buffer>
LPDIO: TTL

<Output driver strength>
LPDIO: Fast mode

<External pull-up resistor>
LPDIO: 1 kQ to 10 kQ

Iltem Symbol Condition MIN. TYP. MAX. Unit
LPD (1 pin) baud rate 2.0 Mbps

3A5.214  Debug Event Interface Timing

Condition: REGOVCC =EVCC=3.0Vto5.5V, REG1VCC =3.0Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF =3.0Vto 5.5V, AIVREF=3.0Vto 55V,
AWOVSS = [SOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =50 pF
Item Symbol Condition MIN. TYP. MAX. Unit
EVTO high/low level width tevron/tevroL 50 ns
P tevroL ‘l |‘ tevron ‘l
- > |- 3 >
- (
EVTO 1)
[€¢
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3A.6 A/D Converter Characteristics

Condition: REGOVCC =EVCC=3.0Vto55V, REGI1VCC = 3.0 Vto 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 V to REGOVCC, AOVREF=3.0Vto 55V, AlVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
(2/2)
Iltem Symbol Condition MIN. TYP. MAX. Unit
Conversion clock ADCLKn 8+ 40 MHz
Resolution RESn 12-bit mode 12 12 12 bit
10-bit mode 10 10 10 bit
Conversion time tconn ADCANSMPCR.SMPT[7:0] = 12 H (40 cycle) 1.25 5 us
(8M Hz*® < ADCLKn < 32 MHz), External MPX is not used
ADCANSMPCR.SMPT[7:0] = 18 H (46 cycle) 1.15 5.75 us
(8 MHZ*® < ADCLKn < 40 MHz), External MPX is not used
ADCANSMPCR.SMPT[7:0]=12 H (80 cycle) 2.5% 10 us
(8 MHz*® < ADCLKn < 32 MHz), External MPX is used
ADCANSMPCR.SMPT[7:0] = 18 H (92 cycle) 2.3+ 115 us
(8 MHz*® < ADCLKn < 40 MHz), External MPX is used
Sampling time tswp ADCANSMPCR.SMPT[7:0] = 12 H (18 cycle) 0.56 2.25 us
(8 MHz*® < ADCLKn < 32 MHz)
ADCANSMPCR.SMPT[7:0] = 18 H (24cycle) 0.6 3 us
(8 MHz*3 < ADCLKn < 40 MHz)
Overall error TOEN 12-bit mode ANnVREF = ADCAnNIm (T&H not used) +4.0 LSB
45VI055V  pcaoios (T&H used) 6.0 LSB
AnVREF = ADCAnNIm (T&H not used) +6.0 LSB
30VW04SV  hcaoios (T&H used) +8.0 LSB
10-bit mode AnVREF = ADCANIm +1.0 LSB
48VI0SSYV  ncanims 20 LSB
AnVREF = ADCANIm +15 LSB
30V04SV  Abcanims 25 LSB
Analog input voltage VAINOSN  ADCAnIm T&H not used AnVSS AnVREF \Y
ADCAOI0-5 T&H used 0.2 AOVREF-0.2 V
ADCAOIMS AOVREF = EVCC AOVSS EVCC \%
AOVREF < EVCC AOVSS AOVREF \%
ADCA1ImS A1VREF =BVCC A1VSS BVCC \Y
AlVREF <BVCC A1VSS A1VREF \%
Operation current IAOVREF  T&H not used 11 3.0 mA
IALVREF T&H used (max. 6 pins) *2 mA
STOP, DeepSTOP, IAOVREFS 1 10 PA
Cyclic STOP current IALVREFS
(@LPS is stopped)
T&H current ITH 0.5 13 mA/ch
T&H sampling time trHsme 450 ns
T&H hold time trHHoLD 10 us
Set up time of self diagnosis tsoor 500 ns
voltage circuit
Set up time of self diagnosis tour 500 ns
voltage level
Pull-down resistor for ADCnIm pins VI = AnVREF 350 500 650 kQ
diagnosis of open pins ADCNImS pins  AOVREF 2 EVCC: VI = EVCC 100 215 800 KQ
AOVREF < EVCC: VI = AOVREF
A1VREF 2 BVCC: VI = BVCC
A1VREF < BVCC: VI = AIVREF
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(212)
Iltem Symbol Condition MIN. TYP. MAX. Unit
Accuracy of self-djagnosjs TESHOSN 12-bit mode Self-diagnosis voltage level = AnVREF 4015-|TOEnN| 4095 —
Ll#rg’;g? é?rfsc)em diagnosis Self-diagnosis voltage level = 2/3AnVREF 2651TOEn| 2731  2811+TOEn| —
Self-diagnosis voltage level = 1/2AnVREF 1968-|TOEN| 2048 2128+|TOEn| —
Self-diagnosis voltage level = 1/3AnVREF 1285-|TOEN| 1365 1445+|TOEn| —
Self-diagnosis voltage level = AnVSS 0 80+|TOEN| —
10-bit mode  Self-diagnosis voltage level = AnVREF 1003-|TOEN| 1023 —
Self-diagnosis voltage level = 2/3AnVREF 663-|TOEN| 683 703+|TOEN| —
Self-diagnosis voltage level = 1/2AnVREF 492-|TOEN| 512 532+|TOEN| —
Self-diagnosis voltage level = 1/3AnVREF 321-|TOEn| 341 361+/TOEN| —
Self-diagnosis voltage level = AnVSS 0 20+|TOEN| —
Integral nonlinearity errors*  ILEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) +2.0 LSB
45Vio55V ADCAOI0-5 (T&H used) +3.0 LSB
ANVREF = ADCAnNIm (T&H not used) +3.0 LSB
30Vioasv ADCAOI0-5 (T&H used) +4.0 LSB
10-bit mode AnVREF = ADCANIm +1.0 LSB
45Vios5V ADCANImS 20 LSB
ANVREF = ADCANIm +1.5 LSB
30Vio45V ADCANImS 25 LSB
Differential nonlinearity DLEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) +1.0 LSB
errort 45Vio55V ADCAO0I0-5 (T&H used) 20 LSB
AnVREF = ADCAnNIm (T&H not used) +3.0 LSB
30Vio4sv ADCAOIO-5 (T&H used) +4.0 LSB
10-bit mode AnVREF = ADCANIm +1.0 LSB
45ViossV ADCANImS +15 LSB
AnVREF = ADCANIm +1.0 LSB
30Vio4sv ADCANImS 20 LSB
Zero scale error ZSEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) +3.5 LSB
(offset error)* 45Vio55V ADCAO0I0-5 (T&H used) +55 LSB
ANnVREF = ADCAnNIm (T&H not used) +55 LSB
30Vio4sV ADCAO0I0-5 (T&H used) +7.5 LSB
10-bit mode AnVREF = ADCAnNIm +0.5 LSB
45VIos5V ADCANImS +15 LSB
AnVREF = ADCANIm +1.0 LSB
30Vitoasv ADCANIMS £2.0 LSB
Full scale error! FSEn 12-bitmode AnVREF = ADCAnNIm (T&H not used) +3.5 LSB
45Vio55V ADCAOI0-5 (T&H used) +55 LSB
ANVREF = ADCAnNIm (T&H not used) +5.5 LSB
30Vioasv ADCAOI0-5 (T&H used) +75 LSB
10-bit mode AnVREF = ADCANIm +0.5 LSB
45Vios5V ADCANImS +15 LSB
ANVREF = ADCANIm +1.0 LSB
30Vio45V ADCANImS 20 LSB

Note: Conversion accuracy when ADCAOImMS terminal is converted in 12-bit mode: Conversion accuracy can be applied if lower 2-bit
is ignored from conversion result.

Note 1.  This does not include quantization error.
Note 2. 3.0 + 1.3 x (the number of used T&H)
Note 3. Include the oscillation accuracy of HS IntOSC.

Note 4. When the external multiplexer is used, the detailed time of A/D conversion is MPX setup time, sampling time and successive
approximation time. MPX setup time is same as “sampling time + successive approximation time”.
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CAUTION

When an external digital pulse is applied to APO, AP1, P8, P9, P18, and P19 pins during an A/D conversion this may
lead to an A/D conversion result with a larger conversion error as expected due to the coupling noise of the external

digital pulse.

The same behavior may apply when the digital buffer is used as an output pin. For the output port the potential
degradation increases with the driven total output current of the port. In addition the conversion resolution may drop if the
output current fluctuates at adjacent pins due to the coupling effect of the external circuit connected to these port pins.

3A.6.1 Equivalent Circuit of the Analog Input Block

ADCANIm
ADCANIMS Rin

_____Cnw
7777

Terminals Condition RIN (kQ) CIN (pF)
ADCAO0IO to 5 When T&H is used 14.1 2.1

When T&H is not used 3.9 2.1
ADCAO0I6 to 15 — 3.9 21
ADCAOIOS to 3S, 5Sto 11S, 14S to 16S — 5.7 9.2
ADCAOQI4S, 17S to 19S — 10.3 9.2
ADCAL1IO to 15 — 4 2.1
ADCALIOS to 19S — 5.5 7.9

CAUTION

This specification is not tested during outgoing inspection. Therefore RIN and CIN are reference values only and not

guaranteed. In addition these values are specified as maximum values.
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3A.7 Flash Programming Characteristics

3A.7.1 Code Flash

The code flash memory is shipped in the erased state. If the code flash memory is read where it has not been written
after erasure (no write condition), an ECC error is generated, resulting in the occurrence of an exception.

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vt0 5.5V, AIVREF=3.0Vto 55V,
AWOVSS = [SOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Table 3A.21  Basic Characteristics

Item Symbol Condition MIN. TYP. MAX. Unit
Operation frequency focLk®® 54 30 MHz
Number of rewrites** CWRT Data retention of 20 years*? 1000 times

Note 1.  The number of rewrites is the number of erasures for each block. When the number of rewrites is “n” (n = 1000), the device
can be erased “n” times for each block. For example, when a block of 32 KB is erased after 256 bytes of writing have been
performed for different addresses 128 times, the number of rewrites is counted as 1. However, multiple writing to the same
address is not possible with 1 erasure (overwriting prohibited).

Note 2.  Retention period under average Ta = 85°C. This is the period starting on completion of a successful erasure of the code flash
memory.

Note 3. fpck = 1/8 fepucik_n: System operating frequency for internal flash.

Note 4.  Only for program/erase operation.
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Table 3A.22  Programming Characteristic

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Programming time fock = 20 MHz 256 B 0.4* 6% ms
CWRT < 100 times 8 KB 20 20 ms
32 KB 80 360 ms
256 KB 0.6 2.7 s
384 KB 0.9 4.1 S
512 KB 1.2 54 S
768 KB 1.7 8.1 S
1MB 2.3 10.8 s
1.5MB 3.4 16.2 S
2 MB 45 215 S
3MB 6.8 32.3 s
4 MB 9 43 S
6 MB 135 64.5 S
8 MB 18 85.9 S
feck = 20 MHz 256 B 0.5* 7.2% ms
CWRT 2100 times 8 KB 24 108 ms
32 KB 96 432 ms
256 KB 0.7 3.3 s
384 KB 1.1 4.9 S
512 KB 1.4 6.5 S
768 KB 2.1 9.8 s
1MB 2.7 13 S
1.5MB 4.1 19.5 S
2 MB 54 26 S
3MB 8.1 39 s
4 MB 10.8 52 S
6 MB 16.2 78 S
8 MB 216 104 S
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Table 3A.22  Programming Characteristic

Item Symbol Condition Block Size MIN. TYP. MAX. Unit

Erase time feck 2 20 MHz 8 KB 39 120 ms
CWRT < 100 times 32 KB 141 480 ms

256 KB 1.2 35 S

384 KB 1.7 53 S

512 KB 2.3 7 S

768 KB 3.4 10.5 S

1MB 45 14 S

1.5MB 6.8 21 S

2 MB 9 28 s

3 MB 135 42 S

4 MB 18 56 S

6 MB 27 84 S

8 MB 36 112 s
fecik = 20 MHz 8 KB 47 144 ms
CWRT 2 100 times 32 KB 169 576 ms

256 KB 1.4 4.2 S

384 KB 21 6.3 S

512 KB 2.7 8.4 S

768 KB 4.1 12.6 S

1MB 54 16.8 S

1.5MB 8.1 25.2 S

2MB 10.8 33.6 S

3MB 16.2 50.4 S

4 MB 21.6 67.2 S

6 MB 324 100.8 s

8 MB 43.2 134.4 S

Note 1.  Only the processing time of the hardware. The overhead required by the software is not included.
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3A.7.2 Data Flash

The data flash memory is shipped in the erased state. If the data flash memory is read where it has not been written after
erasure (no write condition), an ECC error is generated, resulting in the occurrence of an exception.

Condition: REGOVCC = EVCC = VPOC to 5.5V, REG1VCC = VPOC to 3.6 V, REG1VCC < REGOVCC,
BVCC = VPOC to REGOVCC, AOVREF =3.0Vto 55V, AIVREF=3.0Vto 55V,
AWOVSS = [SOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Table 3A.23  Basic Characteristics

Item Symbol Condition MIN. TYP. MAX. Unit

Operation frequency frek*® 54 30 MHz

Number of rewrites** CWRT Data retention 20 years*? 125k times
Data retention 3 years*? 250 k times

Note 1.  The number of rewrites is the number of erasures for each block. When the number of rewrites is “n” (n = 125000), the device
can be erased “n” times for each block. For example, when a block of 64 bytes is erased after 4 bytes of writing have been
performed for different addresses 16 times, the number of rewrites is counted as 1. However, multiple writing to the same
address is not possible with 1 erasure (overwriting prohibited).

Note 2.  Retention period under average Ta = 85°C. This is the period starting on completion of a successful erasure of the data flash
memory.

Note 3. fpcik = 1/8 fepucik_n: System operating frequency for internal flash.

Note 4.  Only for program/erase operation.

Table 3A.24  Programming Characteristics

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Programming time fock 2 20 MHz 4B 0.16% 1.7% ms
32 KB 1.4 6.8 S
64 KB 2.79 13.44 S
128 KB 5.58 26.88 S
256 KB 11.16 53.74 S
Erase time feclk = 20 MHz 64 B 1.7+ 10** ms
32 KB 0.9 5.2 S
64 KB 1.74 10.24 S
128 KB 3.48 20.48 S
256 KB 6.95 40.94 S
Blank check time frek 2 20 MHz 4B 30%t us
64 B 100%! us
32 KB 35.2 ms
64 KB 70.4 ms
128 KB 140.8 ms
256 KB 281.6 ms

Note 1.  Only the processing time of the hardware. The overhead required by the software is not included.
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3A.7.3 Serial Programming Interface

3A.7.3.1 Serial Programmer Setup Timing

Condition: REGOVCC =EVCC =3.0Vto5.5V,REG1VCC =3.0V t0 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 55V, AlIVREF=3.0Vto 5.5V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
FLMDO pulse input start time trp 15 ms
FLMDO pulse input end time trre 101.5 ms
FLMDO low/high level width trw 3.2 gs
FLMDO rise time tr 20 ns
FLMDO fall time te 20 ns

Note: [OVCC: EVCC = BVCC = AOVREF = A1VREF

REGOVCC,
IOVCC
FLMDO (high level)
tF: T
= [ >
B [
- /
RESET _/
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3A.7.3.2 Flash Programming Interface

Condition: REGOVCC = EVCC =3.0Vto5.5V,REG1VCC =3.0V to 3.6 V, REG1VCC < REGOVCC,
BVCC = 3.0 Vto REGOVCC, AOVREF=3.0Vto 5.5V, AlIVREF=3.0Vto55V,
AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
Flash Programming transfer 1-wired UART mode 1 Mbps
rate 2-wired UART mode 15 Mbps
(Products of CPU frequency 240 MHz max.)
2-wired UART mode 1 Mbps
(Products of CPU frequency 160 MHz max.)
FPCK cycle time tkeysk 3-wired clock sync mode 200% ns
FPCK high level width tkwHsF 3-wired clock sync mode tkeyse / 2 — 15 ns
FPCK low level width tkwLske 3-wired clock sync mode tkevse / 2 — 15 ns
FPDR setup time tssisk 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
FPDR hold time thsise 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
FPDT output delay tbsosk 3-wired clock sync mode 0 ns
(vs. FPCK) Not continuous transfer
(data: 1st bit)
3-wired clock sync mode —tuwnse + 3 X ns
Not continuous transfer tpeyc + 36
(data: except 1st bit)
FPDT hold time thsosk 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)

Note 1.  Input an external clock that is more than 6 clocks of PCLK.

NOTE

treyc is period of PCLK.

P tKCYSF ;|
- tKWLSF > tKWHSF
FPCK 5
<—72
tDSOSF > < < tHSOSF >
- '
FPDT >§ 2(
§
tSSISF tHSISF
] o e { [ ) S
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3A.8 Thermal Characteristics

3A.8.1 Parameters

Package Item Symbol Estimate Unit Note

324-pin FPBGA Thermal Resistance Oja 17.4 °C/W Conforming to JESD51-7
Thermal Characterization Parameter yjb 9.8 (4 layers)

233-pin FPBGA Thermal Resistance Oja 17.9 °C/IW Conforming to JESD51-7
Thermal Characterization Parameter yjb 9.9 (4 layers)

176-pin LQFP Thermal Resistance Oja 31.9 °C/IW Conforming to JESD51-7
Thermal Characterization Parameter yjb 23.8 (4 layers)

NOTE

The thermal resistance and characterization parameters depend on the usage environment.

3A.8.2 Board
Conforming to JESD51-7 (4 layers)

Board Size (mm)

Y

Area (mm?)

Board 76.2

114.3

8709.66

Remaining copper rates

Thickness of conductors

50-95-95-50%

70-35-35-70 ym
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Section 3B Electrical Characteristics of RH850/F1KM-S4,
RH850/F1KM-S2

3B.1 Overview

The electrical spec of this device is guaranteed by the following operational condition. But, this condition is different
depends on each characteristics, so refer to each chapter for more detail.

3B.1.1 Pin Groups

3B.1.1.1 272-Pin Version (RH850/F1KM-S4)

Symbol Pin Group Supplied by Related Pins/Ports

PgR REGVCC, AWOVSS X1, X2, XT1, XT2/IPO_0

PgE EVCC, EVSS Related ports: JPO, PO, P1, P2, P3, P8, P9, P20
Related pins:m, FLMDO

PgB BVCC, BVSS Related ports: P10, P11, P12, P13, P18, P19, P21, P22

PgAO AOVREF, AOVSS Related port: APO

PgAl A1VREF, A1VSS Related port: AP1

3B.1.1.2 233-Pin Version (RH850/F1KM-S4)

Symbol Pin Group Supplied by Related Pins/Ports

PgR REGVCC, AWOVSS X1, X2, XT1, XT2/IPO_0

PgE EVCC, EVSS Related ports: JPO, PO, P1, P2, P3, P8, P9, P20
Related pins:ﬁ, FLMDO

PgB BVCC, BVSS Related ports: P10, P11, P12, P13, P18, P19

PgAO AOVREF, AOVSS Related port: APO

PgAl A1VREF, A1VSS Related port: AP1

3B.1.1.3 176-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Symbol Pin Group Supplied by Related Pins/Ports

PgR REGVCC, AWOVSS X1, X2, XT1, XT2/IPO_0

PgE EVCC, EVSS Related ports: JPO, PO, P1, P2, P8, P9, P20
Related pins:m, FLMDO

PgB BVCC, BVSS Related ports: P10, P11, P12, P18

PgAO AOVREF, AOVSS Related port: APO

PgAl A1VREF, A1VSS Related port: AP1

3B.1.14 144-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Symbol Pin Group Supplied by Related Pins/Ports
PgR REGVCC, AWOVSS X1, X2, XT1, XT2/IP0_0
PgE EVCC, EVSS Related ports: JPO, PO, P1, P8, P9, P20
Related pins: RESET , FLMDO
PgB BVCC, BVSS Related ports: P10, P11, P12, P18
PgAO AOVREF, AOVSS Related port: APO
PgAl A1VREF, A1VSS Related port: AP1
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3B.1.15 100-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Symbol Pin Group Supplied by Related Pins/Ports

PgR REGVCC, AWOVSS X1, X2

PgE EVCC, EVSS Related ports: JPO, PO, P8, P9, P10, P11
Related pins:ﬁ, FLMDO

PgAO AOVREF, AOVSS Related port: APO

3B.1.2 General Measurement Conditions

3B.1.2.1 Common Conditions
e Power supply
- REGVCC =EVCC =VPOC*'t0 5.5V
- BVCC = VPOC*! to REGVCC
- AOVREF=3.0Vt055V
- A1VREF=3.0Vto55V
- AWOVSS = ISOVSS = EVSS = BVSS = AQVSS = A1VSS =0V
e Capacitance of the internal regulator
- CAWOVCL: 0.1 puF +30%
— CISOVCL: 0.1 uF £30% per pin
e Operating temperature
- Tj=-40to +130°C @R7F7016xx3ABG*?

~ Tj =40 to +150°C @R7F7016xx4ABG*?
@R7F7016yy3AFP*?2
@R7F70172z3AFP*?

xx = 50, 51, 52, 53
yy = 44, 45, 46, 47, 48, 49

zz =60, 62, 64
¢ |_oad conditions

- CL=30pF

Note 1. “VPOC” means POC (power-on clear) detection voltage. For more detail, see Section 3B.4.5.2, Voltage
Detector (POC, LVI, VLVI, CVM) Characteristics.
Note 2. Regarding operation temperature of each product, see Section 1B.3, RH850/F1KM Product Lineup.
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3B.1.2.2 AC Characteristic Measurement Condition

(1) AC Test Input Measurement Points
Vce
Vi (MIN.) —_— /VIH (MIN.)
Test points
Vi MAX)=—— TV (MAX)
(2) AC Test Output Measurement Points

Vo MIN)~— /VOH (MIN.)
Test points
Vo (MAX)=— T~ VoL (MAX.)

(3) Load Conditions

DUT

(device under test) —_L

J;CL=30pF

CAUTION

If the load capacitance exceeds 30pF due to the circuit configuration, it is recommended to insert a buffer in order to
reduce capacitance to less than 30pF.
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3B.2 Absolute Maximum Ratings

CAUTIONS

1. Do not directly connect outputs (or input/outputs) to each other, power supply and ground.

2. Even momentarily exceeding the absolute maximum rating for just one item creates a threat of failure in the
reliability of the products. That is, the absolute maximum ratings are the levels that raise a threat of physical
damage to the products. Be sure to use the products only under conditions that do not exceed the ratings. The
quality and normal operation of the product are guaranteed under the standards and conditions given as DC and AC
characteristics.

3. When designing an external circuit ensure that the connections don'’t conflict with the port state of this device.

3B.2.1 Supply Voltages

Item Symbol Condition MIN. TYP. MAX. Unit
System supply voltage REGVCC -0.5 6.5 \%
AWOVSS -0.5 0.5 \%
ISOVSS -0.5 0.5 \
Port supply voltage EVCC -0.5 6.5 \%
BVCC -0.5 6.5 \%
EVSS -0.5 0.5 \%
BVSS -0.5 0.5 \%
A/D-converter supply voltage AOVREF -0.5 6.5 \%
A1VREF -0.5 6.5 \%
AQVSS -0.5 0.5 \
A1VSS -0.5 0.5 \%

3B.2.2 Port Voltages

Item Pin Group**  Symbol Condition MIN. TYP. MAX. Unit
Input PgR \ -0.5 REGVCC + 0.5 \
voltage (Do not exceed 6.5 V)
PgE -0.5 EVCC + 0.5 \
(Do not exceed 6.5 V)
PgB -0.5 BVCC + 0.5 \
(Do not exceed 6.5 V)
PgAO -0.5 AOVREF + 0.5 \
(Do not exceed 6.5 V)
PgAl -0.5 A1VREF + 0.5 \

(Do not exceed 6.5 V)

Note 1.  The characteristics of the alternative-function pins are the same as those of the port pins unless otherwise specified.
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3B.2.3 Port Current

® oXo0 o)e] oXo o)e] o X
o a 2o oo oa 2o o o a2
O TSR] 00 090 00 o 9
© ©oo ©0o ©oo o ©O
R B S L i
pin pin pin pin pin pin pin pin pin pin
L J L A J N )
e VT N
side side side side side
L 1 A )
Vo N
total total total

Definition of the condition:
- Per pin: Output current of one GPIO
- Per side: Total output current of all GPIO pins on one side of one I0Vxx
- Total: Total output current of both sides of one IOVxx

Note:
- GPIO: General-purpose I/O pin (JPO, PO, P1, P2, P3, P8, P9, P10, P11, P12, P13, P18, P19, P20, P21, P22,
APO, AP1)
- IOVxx: Power supply pin for I/O pins (EVCC/EVSS, BVCC/BVSS, AOVREF/A0OVSS, A1VREF/A1VSS)
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3B.2.3.1 272-Pin Version (RH850/F1KM-S4)

Iltem Symbol Pin Group Condition MIN.  TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gb‘:f:;t Per side (total of P9_0 to P9_4, P20_10 to P20_14) 48  mA
Per side (total of P20_0 to P20_9) -48 mA
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4to PO_6, PO_11to -48 mA

PO_14,P1 Oto P1_3,P1 12, P1_13, P2 61to P2_12, P8_2,
P8_10 to P8_12)

Per side (total of JPO_0to JPO_2, P1_8to P1_11, P2_0, -48 mA
P2_1,P2_13to P2_15, P3_0)
Per side (total of JP0_6, PO_7 to PO_10, P1_4,P1 5, P1_14, —48 mA
P1 15, P2_2to P2 5 P8 0, P8 1, P8 3to P8 9)
Per side (total of P3_1 to P3_10) -48 mA
Total (EVCC) -60 mA
PgB Per pin -10 mA
Per side (total of P18_0 to P18_7) -48 mA
Per side (total of P18_8 to P18_15, P19_0 to P19_3) -48 mA
Per side (total of P10_6 to P10_14, P11_1to P11_7, P11_15, -48 mA
P12 Oto P12_2, P13 0, P13 1)
Per side (total of P10_0 to P10_2) -30 mA
Per side (total of P10_3 to P10_5) -30 mA
Per side (total of P10_15, P11_0, P11 8to P11 _12, P12 3to -48 mA
P12 5, P13 2to P13 7)
Per side (total of P21_0, P21_2 to P21_4, P22_0to P22_2) -48 mA
Per side (total of P22_3 to P22_8) -48 mA
Per side (total of P21_1, P22_9 to P22_15) -48 mA
Total (BVCC) -60 mA
PgAO0 Per pin -10 mA
Total (AOVREF) —48 mA
PgAl Per pin -10 mA
Total (ALVREF) —48 mA
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(272-pin version)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
Low-level IOL PgE Per pin 10 mA
(C’L’:f:r:t Per side (total of P9_0 to P9_4, P20_10 to P20_14) 48  mA
Per side (total of P20_0 to P20_9) 48 mA
Per side (total of PO_0to PO_6, PO_11to PO_14, P1_0to 48 mA
P1 3,P1 12, P1 13, P2 6to P2_12)
Per side (total of JPO_0to JPO_5, P1_8to P1_11, P2_0, 48 mA
P2_1,P2_13to P2_15,P3 0, P8 2, P8_10to P8_12)
Per side (total of JPO_6, PO_7 to PO_10, P2_2, P2_3) 48 mA
Per side (total of P1_4, P1_5, P1_14, P1_15, P2_4, P2_5, 48 mA
P8_0, P8_1, P8_3to P8_9)
Per side (total of P3_1 to P3_10) 48 mA
Total (EVCC) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18 _7) 48 mA
Per side (total of P18_8to P18 15, P19 0to P19 _3) 48 mA
Per side (total of P10_6 to P10_14, P11 1, P11_2) 48 mA
Per side (total of P11_3to P11 7, P11_15, P12 0to P12_2, 48 mA
P13 0, P13 1)
Per side (total of P10_0 to P10_2) 30 mA
Per side (total of P10_3 to P10_5) 30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to 48 mA
P12 5, P13 2to P13_7)
Per side (total of P21_0, P21_2 to P21_4, P22_0 to P22_6) 48 mA
Per side (total of P21_1, P22_7 to P22_15) 48 mA
Total (BVCC) 60 mA
PgA0 Per pin 10 mA
Total (AOVREF) 48 mA
PgAl Per pin 10 mA
Total (ALVREF) 48 mA
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3B.2.3.2 233-Pin Version (RH850/F1KM-S4)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gb‘:f:;t Per side (total of P9_0 to P9_4, P20_0 to P20_5) 48 mA
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11to -48 mA

PO_14,P1 Oto P1_3,P1 12, P1_13, P2_6to P2_12, P8_2,
P8_10to P8_12)

Per side (total of JPO_0 to JPO_2, P1_8to P1_11, P2_0, -48 mA

P2 _1,P2 13to P2_15, P3_0)

Per side (total of JPO_6, PO_7 to PO_10, P1_4, P1_5, P1_14, —48 mA

P1_15,P2 2to P2 5, P8 0,P8 1, P8 3to P8_9)

Total (EVCC) -60 mA
PgB Per pin -10 mA

Per side (total of P18_0to P18_7) -48 mA

Per side (total of P18_8 to P18 15, P19 0to P19 3) -48 mA

Per side (total of P10_6 to P10_14, P11_1to P11 7, P11_15, -48 mA

P12 _0to P12 2, P13 0, P13 1)

Per side (total of P10_0 to P10_2) -30 mA

Per side (total of P10_3 to P10_5) -30 mA

Per side (total of P10_15, P11_0, P11_8to P11_12, P12 _3to -48 mA

P12 5, P13 2to P13_7)

Total (BVCC) -60 mA
PgA0 Per pin -10 mA

Total (AOVREF) —48  mA
PgAl Per pin -10 mA

Total (ALVREF) -48 mA
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(233-pin version)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
Low-level IOL PgE Per pin 10 mA
23:?:& Per side (total of P9_0to P9_4, P20_0 to P20_5) 48 mA
Per side (total of PO_0 to PO_6, PO_11 to PO_14, P1_0 to 48 mA
P1 3,P1_12,P1_13,P2 6to P2_12)
Per side (total of JPO_0 to JPO_5, P1_8to P1_11, P2_0, 48 mA
P2_1,P2 13to P2_15,P3 0, P8 2, P8 _10to P8 12)
Per side (total of JPO_6, PO_7 to PO_10, P2_2, P2_3) 48 mA
Per side (total of P1_4, P1_5, P1_14, P1_15, P2_4, P2_5, 48 mA
P8_0, P8_1, P8_3to P8_9)
Total (EVCC) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18 _7) 48 mA
Per side (total of P18_8 to P18_15, P19_0to P19_3) 48 mA
Per side (total of P10_6 to P10_14, P11_1, P11_2) 48 mA
Per side (total of P11_3to P11 7, P11_15, P12 0to P12_2, 48 mA
P13 0, P13 1)
Per side (total of P10_0 to P10_2) 30 mA
Per side (total of P10_3 to P10_5) 30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12 _3to 48 mA
P12 5, P13 2to P13_7)
Total (BVCC) 60 mA
PgA0 Per pin 10 mA
Total (AOVREF) 48 mA
PgAl Per pin 10 mA
Total (ALVREF) 48 mA
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3B.2.3.3 176-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gb‘:f:;t Per side (total of P9_0 to P9_4, P20_0 to P20_5) 48 mA
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11to -48 mA
PO 14,P1 OtoP1_3,P1 12, P1_13,P2_ 6, P8 2, P8 10to
P8_12)
Per side (total of JPO_0 to JPO_2, P1_8to P1_11, P2_0, -48 mA
P2_1)
Per side (total of JPO_6, PO_7 to PO_10, P1_4, P1_5, P1_14, —48 mA
P1_15,P2 2to P2 5, P8 0,P8 1, P8 3to P8_9)
Total (EVCC) -60 mA
PgB Per pin -10 mA
Per side (total of P10_6 to P10_9, P18_0to P18_7) -48 mA
Per side (total of P10_10to P10_14, P11_1to P11 7, —48 mA
P11_15, P12 _0to P12_2)
Per side (total of P10_0to P10_2) -30 mA
Per side (total of P10_3 to P10_5) -30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to —48 mA
P12_5)
Total (BVCC) -60 mA
PgAO0 Per pin -10 mA
Total (AOVREF) —48 mA
PgAl Per pin -10 mA
Total (ALVREF) —48 mA
Low-level 0L PgE Per pin 10 mA
gz:fé’r:t Per side (total of P9_0 to P9_4, P20_0 to P20_5) 48  mA
Per side (total of PO_0to PO_6, PO_11to PO_14, P1_0Oto 48 mA
P1 3,P1_12, P1_13, P2 6)
Per side (total of JPO_0to JPO_5, P1_8to P1_11, P2_0, 48 mA
P2_1,P8_2,P8_10to P8_12)
Per side (total of JPO_6, PO_7 to PO_10, P2_2, P2_3) 48 mA
Per side (total of P1_4, P1_5, P1_14, P1_15, P2_4, P2_5, 48 mA
P8_0, P8_1, P8_3to P8_9)
Total (EVSS) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18_7) 48 mA
Per side (total of P10_6 to P10_14, P11 1, P11_2) 48 mA
Per side (total of P11_3to P11 7, P11_15, P12 0to P12_2) 48 mA
Per side (total of P10_0 to P10_2) 30 mA
Per side (total of P10_3 to P10_5) 30 mA
Per side (total of P10_15, P11_0, P11_8to P11_12, P12_3to 48 mA
P12_5)
Total (BVSS) 60 mA
PgAO0 Per pin 10 mA
Total (AOVSS) 48 mA
PgAl Per pin 10 mA
Total (A1VSS) 48 mA
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3B.2.34 144-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
output Per side (total of P9_0 to P9_4, P20_4, P20_5) 48 mA
current
Per side (total of PO_0 to PO_3) -40 mA
Per side (total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11to -48 mA
PO_14,P1 OtoP1 3, P8 2, P8 10to P8_12)
Per side (total of JPO_0 to JP0O_2, P1_8to P1_11) —48 mA
Per side (total of JPO_6, PO_7 to PO_10, P1_4, P1_5, P8_0, -48 mA
P8_1, P8_3to P8_9)
Total (EVCC) -60 mA
PgB Per pin -10 mA
Per side (total of P10_6 to P10_9, P18_0to P18_3) -48 mA
Per side (total of P10_10 to P10_14, P11 _1to P11 7, -48 mA
P11_15, P12 _0to P12_2)
Per side (total of P10_0 to P10_5, P10_15, P11_0, P11_8to -48 mA
P11_12)
Total (BVCC) -60 mA
PgA0 Per pin -10 mA
Total (AOVREF) —48 mA
PgAl Per pin -10 mA
Total (ALVREF) —48  mA
Low-level 0L PgE Per pin 10 mA
(C’l‘j:f:r:t Per side (total of P9_0 to P9_4, P20_4, P20_5) 48  mA
Per side (total of PO_0 to PO_6, PO_11 to PO_14, P1_0to 48 mA
P1_3)
Per side (total of JPO_0 to JPO_5, P1_8to P1_11, P8_2, 48 mA
P8 _10to P8_12)
Per side (total of JPO_6, PO_7 to PO_10) 48 mA
Per side (total of P1_4, P1_5,P8 0, P8_1, P8 3to P8_9) 48 mA
Total (EVSS) 60 mA
PgB Per pin 10 mA
Per side (total of P18_0to P18_3) 48 mA
Per side (total of P10_6 to P10_14, P11_1, P11_2) 48 mA
Per side (total of P11_3to P11 7, P11_15, P12_0 to P12_2) 48 mA
Per side (total of P10_0 to P10_5, P10_15, P11_0, P11_8to 48 mA
P11_12)
Total (BVSS) 60 mA
PgA0 Per pin 10 mA
Total (AOVSS) 48 mA
PgAl Per pin 10 mA
Total (A1VSS) 48 mA
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3B.2.35 100-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
output Per side (Total of P9_0 to P9_4) -48 mA
current
Per side (Total of PO_0 to PO_3, P10_3 to P10_5) -48 mA
Per side (Total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11to -48 mA
PO_14,P8_2, P8 10to P8_12)
Per side (Total of JPO_0 to JPO_2) -30 mA
Per side (Total of PO_7 to PO_10, P8_3to P8_9) -48 mA
Per side (Total of P10_6 to P10_9) -40 mA
Per side(Total of P10_10to P10_14, P11 _1to P11_7) -48 mA
Per side (Total of P10_0 to P10_2) -30 mA
Total (EVCC) -60 mA
PgAO0 Per pin -10 mA
Total (AOVREF) —48 mA
Low-level IOL PgE Per pin 10 mA
‘C’L‘j:f:r:t Per side (Total of P9_0 to P9_4) 48  mA
Per side (Total of PO_0 to PO_6, PO_11to PO_14, P10 _3to 48 mA
P10_5)
Per side (Total of JPO_0 to JPO_5, P8 2, P8 _10to P8_12) 48 mA
Per side (Total of PO_7 to PO_10) 40 mA
Per side (Total of P8_3 to P8_9) 48 mA
Per side(Total of P10_6 to P10_14, P11_1, P11 _2) 48 mA
Per side (Total of P11_3to P11_7) 48 mA
Per side (Total of P10_0 to P10_2) 30 mA
Total (EVCC) 60 mA
PgAO0 Per pin 10 mA
Total (AOVSS) 48 mA

3B.2.4 Temperature Condition

Item Symbol Condition MIN. TYP. MAX. Unit
Storage temperature Tstg -55 150 °C
Junction temperature Tj R7F7016xx3ABG -40 130 °C
R7F7016xx4ABG —40 150 °C
R7F7016yy3AFP
R7F7017zz3AFP

Note: xx =50, 51, 52, 53
yy =44, 45, 46, 47, 48, 49
zz = 60, 62, 64

Regarding operation temperature of each product, see Section 1B.3, RH850/F1KM Product Lineup.
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3B.3 Operational Condition

3B.3.1 Recommended Operating Conditions

Products of CPU frequency 240 MHz max.

(1/2)
Item Symbol Condition MIN. TYP. MAX. Unit
CPU clock frequency fepucLk CKDIVMD =1 240 MHz
CKDIVMD =0 120 MHz
fepuciim 120 MHz
fepucik L for OSTMn 60 MHz
for MEMC*®
fepucik_ut 30 MHz
Peripheral clock (clock feksck_awota  for WDTAO 240%? kHz
domain) frequency** forsc amnss_for TAUJO 20 e
for TAUJ2
fekscik_artca  for RTCAQ 4 MHz
fekscik_aapca  for ADCAO 40 MHz
fekscik_arour  for FOUT 24 MHz
fekscuk_icpucik  for CPU subsystem 240/120 MHz
fekscLk_iperiz for TAUDO 80 MHz
for TAUJ1
for TAUJ3
for ENCAO
for TAPAO
for PICO
for SFMAO
fekscLk_iperi2 for TAUBN 40 MHz
for RCFDCn (clkc)
for RSENTn
for PWBAN
for PWGAN
for PWSAnN
fekscuk for RLIN24n 40 MHz
for RLIN3n
feksck_ianca for ADCA1 40 MHz
fokscuk_ican for RCFDCn (PCLK) 80 MHz
fekscik_icanosc  for RCFDCn (clk_xincan) 24 MHz
fekscikcsi for CSIGn 80 MHz
for CSIHNn
fekscLk e for RIICn 40 MHz
fLs ntosc for WDTAL 240%2 KHz
femcik for LPSn 8 MHz
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(212)
Iltem Symbol Condition MIN. TYP. MAX. Unit
Power supply REGVCC REGVCC = EVCC VPOC*® 5.5 \%
EVCC
BvVCC VPOC*? REGVCC V
AOVREF 3.0 5.5 \%
A1VREF
Normal operation voltage AWOVCL 11 1.25 1.35 \
ISOVCL
Limited operation voltage** AWOVCL 1.35 1.43 \%
ISOVCL

Note 1.  For clock specification of peripherals, see Section 12AB, Clock Controller of RH850/F1KH-D8, RH850/F1KM-S4,
RH850/F1KM-S2 of the RH850/F1KH, RH850/F1KM User’s Manual: Hardware.
Note 2.  This frequency depends on the internal oscillator (LS IntOSC).

Note 3. “VPOC” means POC (power-on clear) detection voltage (TYP. 2.85 V). For detail, see Section 3B.4.5.2, Voltage Detector
(POC, LVI, VLVI, CVM) Characteristics.
In addition, the guaranteed operation in DC characteristic.
And AC characteristic is guaranteed when more than 3.0 V.
When the power supply voltage is VPOC to 3.0 V, the device does not malfunction.

Note 4. Reliability restrictions from 1.35 V to 1.43 V.
Note 5. Devided by 2 on MEMC internal.
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Products of CPU frequency 160 MHz max.

Item Symbol Condition MIN. TYP. MAX. Unit
CPU clock frequency fepucLk H 160 MHz
fepucik m 80 MHz
fepucLk_L for OSTMn 40 MHz
for MEMC*®
fepucii uL 20 MHz
Peripheral clock (clock feksck_awota  for WDTAO 240%2 kHz
domain) frequency** foxsc ey for TAUJO 20 e
for TAUJ2
feksck_artca  for RTCAO 4 MHz
fekscik aapca  for ADCAO 40 MHz
fekscik arour  for FOUT 24 MHz
fekscuk_icpucik — for CPU subsystem 160 MHz
fekscLk_iperiL for TAUDO 80 MHz
for TAUJ1
for TAUJ3
for ENCAQ
for TAPAO
for PICO
for SFMAQ
fekscikperiz - for TAUBN 40 MHz
for RCFDCn (clkc)
for RSENTn
for PWBAnN
for PWGAN
for PWSAnN
fekseuk for RLIN24n 40 MHz
for RLIN3n
foksciciaoca  for ADCAL 40 MHz
fekscLr_ican for RCFDCn (pclk) 80 MHz
fekscwk_icanosc  for RCFDCn (clk_xincan) 24 MHz
fekscLk_icsi for CSIGn 80 MHz
for CSIHn
fekseur_ e for RIICn 40 MHz
fLs nosc for WDTAL 240% KHz
femerk for LPSn 8 MHz
Power supply REGVCC REGVCC = EVCC VPOC*® 5.5 \%
Bl
BVCC VPOC*3 REGVCC  V
AOVREF 3.0 55 %
A1VREF
Normal operation voltage AWOVCL 11 1.25 1.35 \%
isovel
Limited operation voltage** AWOVCL 1.35 1.43 \%
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Note 1.  For clock specification of peripherals, see Section 12AB, Clock Controller of RH850/F1KH-D8, RH850/F1KM-S4,
RH850/F1KM-S2 of the RH850/F1KH, RH850/F1KM User’s Manual: Hardware.

Note 2.  This frequency depends on the internal oscillator (LS IntOSC).

Note 3. “VPOC” means POC (power-on clear) detection voltage (TYP. 2.85 V). For detail, see Section 3B.4.5.2, Voltage Detector
(POC, LVI, VLVI, CVM) Characteristics.
In addition, the guaranteed operation in DC characteristic.
And AC characteristic is guaranteed when more than 3.0 V.
When the power supply voltage is VPOC to 3.0 V, the device does not malfunction.

Note 4.  Reliability restrictions from 1.35 V to 1.43 V.

Note 5. Devided by 2 on MEMC internal.
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3B.3.2 Oscillator Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0o 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C

(1) MainOSC (In Case of Using a Crystal/Ceramic)

Item Symbol Condition MIN. TYP. MAX. Unit
MainOSC frequency*? fmosc 8 24 MHz
MainOSC current Imosc After stabilization 1.9%2 2.3%2 mA
consumption
MainOSC oscillation Vmoscsp VPOC \%
start point
MainOSC oscillation Vmoscop 0.5 x \%
operating point REGVCC*?
MainOSC oscillation Vmoscamp 0.4 x REGVCC \%
amplitude —0.2%2
MainOSC oscillation tmsTe %12 ms
stabilization time
MainOSC Om_mosc MOSCS.MOSCCLKACT =0, 11.1*? mA/N
transconductance MOSCC.MOSCAMPSEL[1:0] = 00
MOSCS.MOSCCLKACT =0, 10.6*? mA/NV
MOSCC.MOSCAMPSEL[1:0] =01
MOSCS.MOSCCLKACT =0, 9.3%2 mA/NV
MOSCC.MOSCAMPSELJ[1:0] = 10
MOSCS.MOSCCLKACT =0, 7.8%2 mA/NV
MOSCC.MOSCAMPSELJ[1:0] =11
MOSCS.MOSCCLKACT =1, 8.6*2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 00
MOSCS.MOSCCLKACT =1, 7.8%2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 01
MOSCS.MOSCCLKACT =1, 6.1%2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 10
MOSCS.MOSCCLKACT =1, 4.0%? mA/NV

MOSCC.MOSCAMPSEL[1:0] = 11

Note 1.  Oscillator stabilization time is time until being set (“1") in MOSCS.MOSCCLKACT bit after MOSCE.MOSCENTRG bit is
written “1”, and depends on the setting value of MOSCST register. Please decide appropriate oscillation stabilization time by
matching test with resonator and oscillation circuit.

Note 2.  This is reference value.

Note 3.  The following four crystal/ceramic resonator frequencies are supported: 8 MHz, 16 MHz, 20 MHz and 24 MHz.
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(2) MainOSC (In Case of External Clock Input to X1)

Iltem Symbol Condition MIN. TYP. MAX. Unit
X1 clock Input frequency**  fex 8 24 MHz
X1 clock Input cycle time texcve 41.7 125 ns
X1 High level Input voltage V4 0.7 x REGVCC REGVCC +0.5 V
@Flash Programing Interface*? 0.8 x REGVCC REGVCC +0.5 V
X1 Low level Input voltage V. -0.5 0.3 x REGVCC V
@Flash Programing Interface*? -0.5 0.2 x REGVCC V
X1 Input leakage current I VI = REGVCC 0.5 HA
I VI=0V -05 PA
X1 clock Input low-level texc fex = 8 MHz 58 ns
pulse width fex = 16 MHz 26 ns
fex = 20 MHz 20 ns
fex = 24 MHz 16 ns
X1 clock Input high-level texn fex = 8 MHz 58 ns
pulse width fex = 16 MHz 26 ns
fex = 20 MHz 20 ns
fex = 24 MHz 16 ns
X1 clock Input period jitter -0.3 0.3 ns

Note 1.  The following four external clock input frequencies are supported: 8 MHz, 16 MHz, 20 MHz and 24 MHz.

Note 2. X2 should be open and its parasitic capacitance should be less than 5 pF.

(3) SubOSC

Item Symbol Condition MIN. TYP. MAX. Unit
SubOSC frequency fsosc Crystal 30 32.768 38 kHz
SubOSC current Isosc After stabilization 1.5%2 42 MA
consumption

SubOSC DC Vsoscocop 0.65*2 \Y

operating point

SubOSC oscillation tsste *1 s
stabilization time

Note 1.  Oscillator stabilization time is time until being set (“1") in SOSCS.SOSCCLKACT bit after SOSCE.SOSCENTRG bit is written
“1”, and depends on the setting value of SOSCST register. Please decide appropriate oscillation stabilization time by
matching test with resonator and oscillation circuit.

Note 2.  This is reference value.

CAUTION

The oscillation stabilization time differs according the matching with the external resonator circuit. It is recommended to
determine the oscillation stabilization time by an oscillator matching test.
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NOTE

Recommended oscillator circuit is shown below.
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3B.3.3 Internal Oscillator Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0o 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

LS IntOSC frequency frL 220.8 240 259.2 kHz

HS IntOSC frequency*® fru 7.6 8 8.4 MHz
After user trimming @ trimming temp*? 7.92 8 8.08 MHz

HS IntOSC current Irn After stabilization 170** MA

consumption

HS IntOSC oscillation tRHSTB 54.4 us

stabilization time

Note 1.  This is reference value.

Note 2. The HS IntOSC frequency may not meet the specification range (8.00 MHz +0.08 MHz after user trimming @ trimming temp)
in the while writing/erasing the code/data flash.

Note 3. The HS IntOSC frequency may not meet the specification range in the Cyclic STOP/Cyclic RUN mode.
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3B.3.4 PLL Characteristics

3B.34.1 PLLO (for CPU, with SSCG) Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 uF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
Input frequency feLLoctkn  MainOSC 8 24 MHz
HS IntOSC*® 7.6 8.0 8.4 MHz
HS IntOSC After user trimming @ trimming temp*® 7.92 8.0 8.08 MHz
Output frequency fepLoour SSCG mode  MainOSC Products of CPU 105.8 240 MHz
frequency 240 MHz max.
Products of CPU 105.8 160 MHz
frequency 160 MHz max.
HS IntOSC*® 67 84 MHz
HS IntOSC After user trimming @ 69.8 80.8 MHz
trimming temp*®
Modulation frequency fwop 20 100 kHz
Frequency dithering forr 0.82 1.0 1.18 %
range™” 164 20 236 %
2.46 3.0 3.54 %
3.28 4.0 4.72 %
4.10 5.0 5.90 %
4.92 6.0 7.08 %
6.56 8.0 9.44 %
8.20 10.0 11.80 %
Lock time** ticko SSCG mode  PLLOST = 0000 1B80y 8149 880 956.6 s

Note 1.  Lock time is time until being set (“1”) in PLLOS.PLLOCLKACT bit after PLLOE.PLLOENTRG bit is written “1".
Note 2.  "Frequency dithering range” is set by PLLOADJ[2:0] bits of PLLOC registers.

Note 3. The HS IntOSC has a frequency deviation. When the HSIntOSC is used the frequency deviation should be considered for the
customer application as it affects peripheral functions (e.g. TAUx, ADCAn, etc.).
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3B.34.2 PLL1 (for CPU/Peripheral) Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0o 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
Input frequency feLLicLkiN MainOSC 8 24 MHz
HS IntOSC*® 7.6 8.0 8.4 MHz
HS IntOSC After user trimming @ trimming temp*® 7.92 8.0 8.08 MHz
Output frequency fepLLiouT MainOSC 80 120 MHz
HS IntOSC*3 76 80 84 MHz
fepLLOUT 76 80 84 MHz
Output period jitter**  tepyr -100 100 ps
Long term jitter*? tirs term =1 pus -500 500 ps
term =10 us -1 1 ns
term = 20 ps -2 2 ns
Lock time*? ekt 104 112.3 122.1 us

Note 1.  This is reference value.
Note 2.  Lock time is time until being set (“1”) in PLL1S.PLL1CLKACT bit after PLL1IE.PLLLIENTRG bit is written “1”.

Note 3. The HS IntOSC has a frequency deviation. When the HSIntOSC is used the frequency deviation should be considered for the
customer application as it affects peripheral functions (e.g. TAUx, ADCAn, etc.).
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3B.4 DC Characteristics

3B.4.1 Capacitance

Condition: REGVCC = EVCC = BVCC = AOVREF = A1VREF = AWOVSS = ISOVSS = EVSS = BVSS = AQVSS = A1VSS =0V,

Ta=25°C
Iltem Symbol Condition MIN. TYP. MAX. Unit
Input capacitance crt f=1MHz 10 pF
Input/output capacitance ClOo*? 0V for non measurement pins 10 pF

Note 1.  ClI: Capacitance between the input pin and ground

Note 2.  CIO: Capacitance between the input/output pin and ground
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3B.4.2 Pin Characteristics

Condition: Some of the conditions mentioned in this chapter can be selected by software and described in the hardware user's
manual.
(1/5)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name |CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
RESET | — — v — — — — — —
FLMDO — v — — — — — v v
APO_0 v — — — — v Slow — vxt
APO_1 v — — — — v Slow _ V¥l
APOQ_2 v — — — — v Slow — Vst
APO_3 v — — — — v Slow _ v*l
APO_4 v — — — — v Slow — Vst
APO_5 v — — — — v Slow — vxt
APO_6 v — — — — v Slow — %
APO_7 v — — — — v Slow — vxl
APO_8 v — — — — v Slow _ vl
APO_9 v — — — — v Slow — Vst
APO_10 v — — — — v Slow _ vl
APO_11 v — — — — v Slow — vl
APO_12 v — — — — v Slow — vxt
APO_13 v — — — — v Slow — vl
APO_14 v — — — — v Slow — Vst
APO_15 v — — — — v Slow — vl
AP1_0 v — — — — v Slow — Vst
AP1_1 v — — — — v Slow — vxt
AP1_2 4 — — — — v Slow _ *l
AP1_3 v — — — — v Slow — vxt
AP1 4 v — — — — v Slow — vl
AP1_5 v — — — — v Slow — Vst
AP1_6 v — — — — v Slow _ vl
AP1_7 v — — — — v Slow — v*l
AP1_8 v — — — — v Slow — vxt
AP1 9 v — — — — v Slow — vl
AP1_10 v — — — — v Slow — Vst
AP1 11 v — — — — v Slow — vl
AP1_12 v — — — — v Slow — Vst
AP1_13 v — — — — v Slow — vxt
AP1_14 v — — — — v Slow — vl
AP1_15 v — — — — v Slow — vl
IPO_0 — — — — — — — — —
JPO_0 — v — v v — Slow v v
JPO_1 — v — v — — Slow/Fast v v
JPO_2 — v — v v — Slow/Fast v v
JPO_3 — 4 — 4 v — Slow/Fast v 4
JPO_4 — — — v 5 — Slow v v
JP0_5 — 4 — 4 — — Slow/Fast 4 4
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(2/5)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
JPO 6 — v — v — — Slow/Fast v v
P00 — v — v — — Slow/Fast v v
PO_1 — v — v — — Slow/Fast 4 v
PO _2 — v — v — — Slow/Fast*? 4 v
PO_3 — v — v — — Slow/Fast*? v v
PO_4 — v — v — — Slow/Fast v 4
PO_5 — v — v — — Slow/Fast*® v v
PO_6 — v — v — — Slow/Fast*® v 4
PO_7 — v — v — — Slow/Fast v v
PO_8 — v — v — — Slow/Fast 4 v
P0O_9 — v — v — — Slow/Fast v v
PO_10 — v — v — — Slow/Fast v v
PO_11 — v — v — — Slow/Fast v v
PO_12 — v — v — — Slow/Fast v v
PO_13 — v — v — — Slow/Fast v 4
PO_14 — v — v — — Slow/Fast v v
P10 — v — v — — Slow/Fast v v
P11 — v — v — — Slow/Fast v v
P12 — v — v — — Slow/Fast v v
P13 — v — v — — Slow/Fast v 4
Pl 4 — v — v — — Slow/Fast v v
P15 — v — v — — Slow/Fast v 4
P18 — v — v — — Slow/Fast v v
P19 — v — v — — Slow/Fast v v
P1_10 — v — v — — Slow/Fast v v
P1 11 — v — v — — Slow/Fast v v
P1 12 — v — v — — Slow/Fast v 4
P1 13 — v — v — — Slow/Fast v v
P1 14 — v — v — — Slow/Fast v v
P1_15 — v — v — — Slow/Fast v 4
P10 0 — v — v V%6 — Slow/Fast v v
P10_1 — v — v % — Slow/Fast*® v 4
P10_2 — v — v V%6 — Slow/Fast*3 v v
P10_3 — v — v — — Slow/Fast v 4
P10_4 — v — v % — Slow/Fast v 4
P10 5 — v — v V%6 — Slow/Fast v v
P10_6 — v — v — — Slow/Fast v v
P10 7 — v — v — — Slow/Fast v v
P10 8 — v — v — — Slow/Fast 4 v
P10 9 — v — v — — Slow/Fast v v
P10_10 — v — v — — Slow/Fast v v
P10_11 — v — v — — Slow/Fast v v
P10_12 — v — v — — Slow/Fast v v
P10_13 —_ v — v — — Slow/Fast v v
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(3/5)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P10_14 — v — v — — Slow/Fast v v
P10_15 — v — v — — Slow/Fast v v
P11 0 — v — v — — Slow/Fast v 4
P11 1 — v — v — — Slow/Fast v v
P11 2 — v — v — — Slow/Fast*® v v
P11 3 — v — v — — Slow/Fast*3 v v
P11_4 — v — v — — Slow/Fast v v
P11 5 — v — v — — Slow/Fast v 4
P11 6 — v — v — — Slow/Fast*® 4 v
P11 7 — v — v — — Slow/Fast*® v 4
P11 8 — v — v — — Slow/Fast v v
P11 9 — v — v — — Slow/Fast v v
P11_10 — v — v v'*6 — Slow/Fast v v
P11_11 — v — v Vv/*6 — Slow/Fast v v
P11_12 — v — v v/*6 — Slow/Fast v v
P11_15 — v — v Vv/*6 — Slow/Fast v v
P12 0 — v — v — — Slow/Fast v v
P12 1 — v — v — — Slow/Fast v v
P12 2 — v — v — — Slow/Fast v v
P12_3 — v — v — — Slow/Fast v v
P12_4 — v — v v — Slow/Fast v v
P12 5 — v — v — — Slow/Fast v 4
P13 0 — v — v — — Slow/Fast v v
P13 1 — v — v — — Slow/Fast v v
P13 2 — v — v v — Slow/Fast v v
P13 3 — v — v v — Slow/Fast v v
P13_4 — v — v — — Slow/Fast v v
P13 5 — v — v v — Slow/Fast v v
P13 6 — v — v — — Slow/Fast v v
P13 7 — v — v — — Slow/Fast v v
P18 0 — v — v V8 v Slow/Fast v v
P18 1 — v — v — v Slow/Fast v v
P18 2 — v — v — v Slow/Fast v v/x
P18_3 — v — v — v Slow/Fast v Vx4
P18 4 — v — v — v Slow/Fast v v
P18 5 — v — v — v Slow/Fast v v
P18_6 — v — v — v Slow/Fast v v/x
P18 7 — v — v v v Slow/Fast v v
P18_8 — v — v v v Slow/Fast v Vx4
P18 9 — v — v v v Slow/Fast v v
P18_10 — v — v — v Slow/Fast v v
P18_11 — v — v — v Slow/Fast v v/x
P18_12 — v — v — v Slow/Fast v v
P18_13 — v — v — v Slow/Fast v Vx4
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(4/5)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P18 14 — v — v — v Slow/Fast v Vx4
P18_15 — v — v — v Slow/Fast v v/x
P19 0 — v — v — v Slow/Fast v Vx4
P19 1 — v — v — v Slow/Fast v v/x
P19 2 — v — v — v Slow/Fast v v
P19 3 — v — v — v Slow/Fast v v/x
P20 — v — v — — Slow/Fast v v
P2 1 — v — v — — Slow/Fast v 4
P2 2 — v — v — — Slow/Fast v v
P2 3 — v — v — — Slow/Fast v 4
P2 4 — v — v — — Slow/Fast v v
P2 5 — v — v — — Slow/Fast v v
P2 6 — v — v — — Slow/Fast v v
P2 7 — v — v — — Slow/Fast v v
P2 8 — v — v — — Slow/Fast v 4
P29 — v — v — — Slow/Fast v v
P2_10 — v — v — — Slow/Fast v v
P2 11 — v — v — — Slow/Fast v v
P2 12 — v — v — — Slow/Fast v v
P2 13 — v — v — — Slow/Fast v 4
P2 14 — v — v — — Slow/Fast v v
P2 15 — v — v — — Slow/Fast v 4
P20 0 — v — v — — Slow/Fast v v
P20 1 — v — v — — Slow/Fast v v
P20 2 — v — v — — Slow/Fast v v
P20_3 — v — v — — Slow/Fast v v
P20_4 — v — v — — Slow/Fast v v
P20 5 — v — v — — Slow/Fast v v
P20_6 — v — v — — Slow/Fast v v
P20 7 — v — v — — Slow/Fast v v
P20 _8 — v — v — — Slow/Fast v v
P20 9 — v — v — — Slow/Fast 4 v
P20_10 — v — v — — Slow/Fast v v
P20_11 — v — v — — Slow/Fast v v
P20_12 — v — v — — Slow/Fast v v
P20_13 — 4 — v — — Slow/Fast v v
P20_14 — v — v — — Slow/Fast v v
P21 0 — v — v — — Slow v \
P21 1 — v — v — — Slow v v
P21 2 — v — v — — Slow v \
P21 3 — v — v — — Slow v v
P21_4 — v — v — — Slow v v
P22 0 — 4 — v — — Slow v v
P22 1 — v — v — — Slow v v
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(5/5)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P22 2 — v — v — — Slow v v
P22 3 — v — v — — Slow v \
P22 4 — v — v — — Slow v 4
P22 5 — v — v — — Slow v \
P22 6 — v — v — — Slow v v
P22 7 — v — v — — Slow v v
P22 8 — v — v — — Slow v v
P22 9 — v — v — — Slow v v
P22_10 — v — v — — Slow v v
P22 11 — v — v — — Slow v 4
P22_12 — v — v — — Slow v v
P22 13 — v — v — — Slow v v
P22_14 — v — v — — Slow v v
P22_15 — v — v — — Slow v v
P3_0 — v — v — — Slow/Fast v v
P31 — v — v — — Slow/Fast v v
P32 — v — v — — Slow/Fast v v
P33 — v — v — — Slow/Fast v v
P3 4 — v — v — — Slow/Fast v v
P35 — v — v — — Slow/Fast 4 v
P3 6 — 4 — 4 — — Slow/Fast v 4
P37 — v — v — — Slow/Fast v 4
P3 8 — 4 — 4 — — Slow/Fast 4 4
P39 — v — v — — Slow/Fast v v
P3 10 — 4 — 4 — — Slow/Fast 4 4
P8 0 — v — v — v Slow v V4
P8 1 — v — v — v Slow v Vx4
P8_2 — v — v — v Slow v v/x
P8 3 — v — v — v Slow v VA
P8 4 — v — v — v Slow v Vx4
P8 5 — v — v — v Slow v VA
P8_6 — v — v — v Slow v v
P8_7 — v — v — v Slow v v/x
P8 8 — v — v — v Slow v v
P8_9 — v — v — v Slow v v/x
P8_10 — v — v — v Slow v v
P8_11 — v — v — v Slow v v/x
P8_12 — v — v — v Slow v v/x
P9_0 — v — v — v Slow v %
P9 1 — v — v — v Slow v v/x
P9 2 — v — v — v Slow v VA
P9_3 — v — v — v Slow v v/x
P9 4 — v — v — v Slow v VA
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Note 1.  Pull-down resistor for ADC diagnostic purpose. Control via ADC self-diagnostic register.
Note 2.  Supports Cload: 100 pF
Note 3.  Supports Cload: 50 pF

Note 4.  Pull-down resistors for ADC diagnostic and internal pull-down purposes. For ADC diagnostic, control via ADC self-diagnostic
register. For internal pull-down, control via PD register.

Note 5. TTL is selected for Boundary scan mode or Nexus in normal operating mode.

Note 6.  Only available for 176-pin, 233-pin and 272-pin devices.
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RH850/F1KH, RH850/F1KM

Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

Condition:  REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0 5.5V,
A1VREF = 3.0 V t0 5.5 V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 uF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
(1/2)
Item Symbol Condition MIN. TYP. MAX. Unit
High level input VIH CMOS 0.65 x IOVCC IOVCC +0.3 V
voltage SHMT1*3 0.65 x IOVCC IOVCC+0.3 V
SHMT2 0.75 x IOVCC IOVCC +0.3 V
SHMT4 0.8 x IOVCC IOVCC +03 V
TTL IOVCC = VPOC to 3.6 V 2.0 IOVCC +0.3 V
IOVCC =3.6 Vto 5.5V 2.2 IOVCC+0.3 V
IPO_0 pin 0.7 x REGVCC REGVCC \Y;
Low level input VIL CMOSs -0.3 0.35xI0ovVCC V
voltage SHMT1 -0.3 0.35x IOVCC  V
SHMT2 -0.3 0.25x IOVCC  V
SHMT4 -0.3 0.5xI0VCC  V
TTL -0.3 0.8 v
IPO_0 pin 0 0.3 x REGVCC V
Input hysteresis for VH SHMT1 0.3 \%
Schmitt SHMT2 0.2 x I0VCC v
SHMT4 0.1 Y
Input leakage current  ILIH IPO_0 pin, VI = REGVCC 0.5 MA
"RESET , FLMDO, JPO, PO, P1, P2, P3, 0.5 PA
P8, P9, P20 pin, VI = EVCC*?
P10, P11, P12, P13, P18, P19, P21, P22 pin, 0.5 HA
VI = BVCC*
APO pin, VI = AOVREF*, Tj < 130°C 0.3 HA
APO pin, VI = AOVREF*? 0.5 A
AP1 pin, VI = ALVREF*, Tj < 130°C 0.3 HA
AP1 pin, VI = AIVREF*? 0.5 A
ILIL IPO_0 pin, VI=0V -0.5 HA
"RESET , FLMDO, JPO, PO, P1, P2, P3, -0.5 PA
P8, P9, P20 pin, VI = 0 V*2
P10, P11, P12, P13, P18, P19, P21, P22 pin, -0.5 pA
VI = OV*2
APO pin, VI = 0 V*2, Tj < 130°C -0.3 HA
APO pin, VI = 0 V*2 -0.5 A
AP1 pin, VI = 0 V*2, Tj < 130°C -0.3 pA
AP1 pin, VI = 0 V*2 -0.5 A
Internal pull-up RU except FLMDO pin, VI=0V 20 (275 pA) 40 100 kQ
resistance FLMDO pin, VI = 0V*3 4 (1375 pA) 36 kQ
Internal pull-down RD except FLMDO pin, VI = IOVCC 20 (275 pA) 40 100 kQ
resistance FLMDO pin, VI = EVCC 4 (1375 pA) 36 kQ
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(2/2)
Iltem Symbol Condition MIN. TYP. MAX. Unit
High level output VOH Fast mode IOH = -5 mA (6 pins)** IOvVCC - 1.0 \%
voltage IOH = —3 mA (10 pins)** IoVCC - 1.0 v
IOH = -1 mA (16 pins)** IOVCC - 0.5 \Y
IOH = —0.1 mA (16 pins)** IOVCC - 0.5 Y,
Slow mode IOH =-1 mA (16 pins)*“ IOVCC -0.5 \Y
IOH = -0.1 mA (16 pins)** IOVCC - 0.5 Y,
Low level output VOL Fast mode IOL =5 mA (6 pins)** 0.4 \%
voltage IOL = 3 mA (10 pins)** 0.4 v
IOL = 1 mA (16 pins)** 0.4 Y,
Slow mode I0L = 1 mA (16 pins)** 0.4 \Y
Rise/Fall time tkre/tcrp Fast mode CL =30 pF 7 ns
(exceptbelow ¢ _ 50 pr 12 ns
pins)
CL =100 pF 24 ns
Fast mode CL =50 pF 6 ns
(PO_5, PO_S6,
P10 1, P10 2,
P11 2, P11 3,
P11_6,
P11_7)*
Fast mode CL =100 pF 6.15 ns
(PO_2, PO_3)*®
Slow mode*® CL =30 pF 37 ns
CL =50 pF 62 ns
CL =100 pF 124 ns
Output frequency fo Fast mode CL =30 pF 40 MHz
Slow mode CL =30 pF 10 MHz
CL =50 pF 6 MHz
CL = 100 pF 3 MHz

Note 1. “IOVCC” means the pins are assigned to the power supply (EVCC, BVCC, AOVREF and A1VREF).
Note 2.  Not select the analog input function of ADCn.

Note 3.  When the internal pull-up resistor of FLMDO pin is applied by FLMDCNT register, please connect 86 kQ or more as external
pull-down resistor.

Note 4.  The number of pin indicates simultaneous ON.
Note 5. Measurement point: 0.1 x IOVCC to 0.9 x IOVCC
Note 6. Measurement point: 0.2 x IOVCC to 0.8 x IOVCC
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3B.4.2.1 Output Current

(1) 272-Pin Version (RH850/F1KM-S4)

Item Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 _10to P20_14 -30 mA
output P20_0to P20_9 30 mA
current — -
PO_0to PO_3 -20 mA
JPO_31to0 JPO_5, PO_4to PO_B6, -30 mA

PO_11to PO_14, P1_0to P1_3,
P1_12, P1_13, P2_6to P2_12,
P8_2, P8 _10to PS_12

JPO_0t0 JPO_2, P1_8to P1_11, -30 mA
P2_0, P2_1, P2_13to P2_15, P3_0
JPO_6, PO_7 to PO_10, P1_4, P1_5, -30 mA

P1_14, P1_15, P2_21to P2_5, P8 0,
P8_1,P8 3to P8_9

P3_1to P3_10 -30 mA
Total (EVCC) -60 mA
PgB Per side P18 0Oto P18 7 -30 mA
P18 8to P18_15, P19 Oto P19 3 -30 mA
P10 _6to P10_14, P11 _1to P11 7, -30 mA
P11 15, P12_0to P12_2, P13 0,
P13 1
P10 _Oto P10_2 -15 mA
P10 _3to P10_5 -15 mA
P10_15, P11 0, P11 8to P11 12, -30 mA
P12_3to P12_5, P13 2to P13 7
P21 0, P21 _2to P21_4,P22 0to -7 mA
P22 2
P22_3to P22_8 -4 mA
P21 1, P22 9to P22_15 -8 mA
Total (BVCC) -60 mA
PgAO Total (AOVREF) -16 mA
PgAl Total (ALVREF) -16 mA
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(272-pin version)

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
Low-level IOL PgE Per side P9_0to P9_4, P20_10to P20_14 30 mA
output P20_0to P20_9 30 mA
current

PO_0to PO_6, PO_11to PO_14, 30 mA

P1 OtoP1_3,P1 12, P1_13,P2_6

to P2_12

JPO_0to JPO_5, P1_8to P1_11, 30 mA

P2_0, P2_1, P2_13to P2_15, P3_0,
P8 2, P8 10to P8 12

JPO_6, PO_7to PO_10, P2_2, P2 3 30 mA

P1_4,P1 5, P1_14, P1_15, P2_4, 30 mA

P2_5,P8 0,P8_1,P8 3toP8_9

P3_1toP3_10 30 mA

Total (EVCC) 60 mA

PgB Per side P18 _0Oto P18_7 30 mA

P18 8to P18_15, P19 Oto P19 3 30 mA

P10_6to P10_14, P11 1, P11 2 30 mA

P11 3to P11 7, P11_15 P12 Oto 30 mA

P12 2,P13 0, P13 1

P10 _0to P10_2 15 mA

P10 3to P10 5 15 mA

P10 _15, P11 0, P11 8to P11 12, 30 mA

P12 3to P12 5, P13 2to P13 7

P21 0, P21 _2to P21_4,P22 0Oto 11 mA

P22_6

P21 1, P22 7to P22 15 10 mA

Total (BVCC) 60 mA

PgAO Total (AOVREF) 16 mA
PgAl Total (ALVREF) 16 mA

Note: For detail of the definition of “side” and “total”, see Section 3B.2.3, Port Current.
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RH850/F1KH, RH850/F1KM

Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

(2) 233-Pin Version (RH850/F1KM-S4)

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 0to P20 5 -30 mA
output PO_0to PO_3 -20 mA
current
JP0_3to JPO_5, PO_4to PO_6, -30 mA
PO_11to PO_14,P1 Oto P1_3,
P1 12,P1_13,P2 6to P2_12,
P8 2, P8 10to P8_12
JPO_0toJPO_2,P1_8toP1 11, -30 mA
P2_0,P2_1,P2_13toP2_15,P3 0
JPO_6,P0_7to PO_10,P1 4,P1_5, -30 mA
P1 14,P1_15,P2 _2toP2_5, P8 0,
P8 1,P8 3to P8 9
Total (EVCC) -60 mA
PgB Per side P18_0to P18_7 -30 mA
P18_8to P18_15, P19 _0to P19 3 -30 mA
P10 _6to P10_14, P11 1to P11 7, -30 mA
P11_15, P12_0to P12_2, P13 0,
P13_1
P10 0to P10_2 -15 mA
P10_3to P10_5 -15 mA
P10_15, P11_0, P11 8to P11_12, -30 mA
P12_3to P12_5, P13 2to P13_7
Total (BVCC) -60 mA
PgAO Total (AOVREF) -16 mA
PgAl Total (A1VREF) -16 mA
Low-level IOL PgE Per side P9_0to P9_4, P20_0to P20_5 30 mA
°“tp“tt PO_0to PO_6, PO_11 to PO_14, 30 mA
curren P1 OtoP1_3,P1 12, P1 13, P2_6
to P2_12
JPO_0toJPO_5,P1_8to P1_11, 30 mA
P2 _0,P2_1,P2_13to P2_15
P3 0,P8 2,P8 10to P8_12
JPO_6,P0_7to PO_10,P2_2,P2_3 30 mA
P1 4,P1_5,P1_14,P1_15, P2_4, 30 mA
P2_5,P8 0,P8 1,P8 3to P8 9
Total (EVCC) 60 mA
PgB Per side P18_0to P18_7 30 mA
P18_8to P18_15, P19_0to P19 _3 30 mA
P10 6to P10_14,P11 1,P11 2 30 mA
P11_3to P11_7,P11_15,P12 0Oto 30 mA
P12 2,P13 0,P13_1
P10 _0to P10_2 15 mA
P10 _3to P10_5 15 mA
P10_15, P11_0, P11_8to P11_12, 30 mA
P12 _3toP12_5,P13 2to P13 7
Total (BVCC) 60 mA
PgAO Total (AOVREF) 16 mA
PgAl Total (A1VREF) 16 mA
Note: For detail of the definition of “side” and “total”, see Section 3B.2.3, Port Current.
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(3) 176-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 0to P20 5 -30 mA
output P0_0 to PO_3 -20 mA
current

JP0_3to JPO_5, PO_4 to PO_S6, -30 mA

PO_11to PO_14,P1 Oto P1 3,
P1_12, P1_13, P2 6, P8 2, P8_10

to P8_12

JPO_0to JPO_2, P1_8to P1_11, -30 mA
P2.0,P2_1

JPO_6, PO_7 to PO_10, P1_4, P1_
P1_14, P1_15, P2_2to P2_5, P8_|
PS_1,P8_3to P8 9

5, -30 mA
0

Total (EVCC) -60 mA
PgB Per side P10_6to P10_9, P18 Oto P18_7 -30 mA
P10 10to P10 14, P11 1to P11 7, -30 mA
P11 15, P12 _0to P12 2
P10 _Oto P10_2 -15 mA
P10 _3to P10 5 -15 mA
P10 _15, P11 0, P11 8to P11 12, -30 mA
P12 3to P12 5
Total (BVCC) -60 mA
PgAQ Total (AOVREF) -16 mA
PgAl Total (A1VREF) -16 mA
Low-level IOL PgE Per side P9_0to P9_4, P20_0to P20_5 11 mA
output PO_0to PO_6, PO_11 to PO_14, 30 mA
current P1 OtoP1_3,P1 12, P1 13, P2_6
JPO_0toJPO_5,P1 8toP1_11, 30 mA
P2 0,P2_1,P8 2,P8 10to P8_12
JP0_6, PO_7to PO_10, P2_2, P2_3 30 mA
P1 4, P1_5,P1_14, P1_15, P2_4, 30 mA
P2 5, P8 0,P8 1, P8 3to P8 9
Total (EVCC) 60 mA
PgB Per side P18 O0to P18 7 30 mA
P10_6to P10_14, P11 1, P11 2 30 mA
P11 _3to P11 7, P11 _15 P12 Oto 30 mA
P12 2
P10 _Oto P10_2 15 mA
P10 3to P10 5 15 mA
P10_15, P11 0, P11 _8to P11_12, 30 mA
P12 3to P12 5
Total (BVCC) 60 mA
PgAO Total (AOVREF) 16 mA
PgAl Total (ALVREF) 16 mA

Note: For detail of the definition of “side” and “total”, see Section 3B.2.3, Port Current.
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(4) 144-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Pin Group Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9 0to P9 4, P20 _4,P20 5 -15 mA
output P0_0 to PO_3 -20 mA
current

JP0_3t0 JPO_5, PO_4 to PO_B6, -30 mA

PO_11to PO_14,P1 Oto P1 3,
P8_2, P8 10to P8 12

JPO_0toJPO_2, P1 8to P1_11 -30 mA
JPO_6, PO_7to PO_10, P1_4, P1_5, -30 mA
P8 0toP8 1,P8 3to P8 9
Total (EVCC) -60 mA
PgB Per side P10_6to P10_9, P18_0to P18_3 -30 mA
P10 _10to P10_14, P11 1to P11 7, -30 mA
P11_15, P12 Oto P12_2
P10_0to P10_5, P10_15, P11_0, -30 mA
P11 _8to P11_12
Total (BVCC) -60 mA
PgA0 Total (AOVREF) -16 mA
PgAl Total (A1VREF) -8 mA
Low-level IOL PgE Per side P9 0to P9 4,P20_4to P20_5 15 mA
°“t”“tt PO_0 to PO_6, PO_11 to PO_14, 30 mA
curren P1 0OtoP1 3
JPO_0toJPO_5,P1 8toP1_11, 30 mA
P8 2, P8 10to P8_12
JPO_6, PO_7to PO_10 25 mA
P1_4toP1_5 P8 0, P8 1,P8 3to 19 mA
P8 9
Total (EVCC) 60 mA
PgB Per side P18 Oto P18_3 20 mA
P10_6to P10_14, P11_1, P11 2 30 mA
P11_3to P11_7, P11_15, P12_0to 30 mA
P12 2
P10_0to P10_5, P10_15, P11_0, 30 mA
P11 8to P11_12
Total (BVCC) 60 mA
PgA0 Total (AOVREF) 16 mA
PgAl Total (ALVREF) 8 mA

Note: For detail of the definition of “side” and “total”, see Section 3B.2.3, Port Current.
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(5) 100-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Pin Group  Condition MIN. TYP. MAX. Unit
High-level IOH PgE Per side P9_0toP9_4 -5 mA
gt‘:f:r:t PO_0to PO_3, P10 _3to P10 5 _25 mA
JPO_3to JPO_5, PO_4to PO_6, -30 mA
PO_11to PO_14, P8_2, P8_10 to
P8 12
JPO_0to JPO_2 11 mA
PO_7to PO_10, P8_3to P8 9 -27 mA
P10_61to P10 9 -20 mA
P10 10to P10 14, P11 1to P11 7 -30 mA
P10 _0to P10_2 -15 mA
Total (EVCC) -60 mA
PgAO Total (AOVREF) -16 mA
Low-level IOL PgE Per side P9 OtoP9 4 5 mA
gz:fé’r:t PO_0to PO_6, PO_11 to PO_14, 30 mA
P10 3to P10 5
JPO_0to JPO_5, P8_2, P8 10 to 26 mA
P8 12
PO_7to PO_10 20 mA
P8 3to P8 9 7 mA
P10 _6to P10_14, P11 1, P11 2 30 mA
P11 3to P11 _7 25 mA
P10 _Oto P10_2 15 mA
Total (EVCC) 60 mA
PgAO0 Total (AOVREF) 16 mA

Note: For detail of the definition of “side” and “total”, see Section 3B.2.3, Port Current.
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3B.4.3 Power Supply Currents

Condition: REGVCC, EVCC, BVCC, AOVREF and A1VREF total current. But the I/O buffer is stopped.

Products of CPU frequency 240 MHz max. (RH850/F1KM-S4)

Condition

Item Symbol |CPU PLL Tj Peripheral* MIN. TYP.* MAX. Unit
RUN mode current IDDR Run Run —40 to 150°C Run (#1) 70 185 mA

(240 MH2) 25°C Stop (#1) 64 mA
RUN mode current IDDR3 Run Run —40 to 150°C Run (#2) 90 205 mA
(During data/code flash (240 MHz)
programming)
RUN mode current IDDRBG |Run Run —40 to 150°C Run (#6) 90 205 mA
(With code flash background O (240 MHz)
operation)
RUN mode current IDDH Run Run —40 to 150°C Run (#3) 67 183 mA
(HALT state) (240 MHz)

Products of CPU frequency 240 MHz max. (RH850/F1KM-S2)

Condition

Item Symbol |CPU PLL Tj Peripheral*? MIN. TYP.* MAX. Unit
RUN mode current IDDR Run Run —40 to 150°C Run (#1) 60 154 mA

(240 MH2) 25°C Stop (#1) 46 mA
RUN mode current IDDR3 Run Run —40 to 150°C Run (#2) 80 174 mA
(During data/code flash (240 MHz)
programming)
RUN mode current IDDRBG |Run Run —40 to 150°C Run (#6) 80 174 mA
(With code flash background (O (240 MHz)
operation)
RUN mode current IDDH Run Run —40 to 150°C Run (#3) 58 152 mA
(HALT state) (240 MHz)

Products of CPU frequency 160 MHz max. (RH850/F1KM-S4)

Condition

Item Symbol |CPU PLL Tj Peripheral*? MIN. TYP.* MAX. Unit
RUN mode current IDDR Run Run —40to 150°C Run (#1) 60 173 mA

(160 MHz) 25°C Stop (#1) 54 mA
RUN mode current IDDR3 Run Run —40 to 150°C Run (#2) 80 193 mA
(During data/code flash (160 MHz)
programming)
RUN mode current IDDRBG |Run Run —40 to 150°C Run (#6) 80 193 mA
(With code flash background |O (160 MHz)
operation)
RUN mode current IDDH Run Run —40to 150°C Run (#3) 57 171 mA
(HALT state) (160 MHz)
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Products of CPU frequency 240 MHz max., 160 MHz max. (RH850/F1KM-S4)

Condition
Item Symbol CPU PLL Tj Peripheral*? MIN. TYP.* MAX. Unit
STOP mode current IDDS Stop Stop —40 to 90°C Stop (#2) 13 22 mA
110°C Stop (#2) 42 mA
135°C Stop (#2) 66 mA
DeepSTOP mode current|IDDDS Power off Power off  |-40to 85°C Stop (#3) 50 700 HA
105°C Stop (#3) 1280 HA
125°C Stop (#3) 1840 HA
Cyclic RUN mode current [IDDCR Run Stop —40 to 90°C Run (#4) 6.1 28 mA
(HS ItoSC) 115°C Run (#4) 47 mA
135°C Run(#4) 71 mA
Cyclic STOP mode IDDCS Stop Stop —40 to 90°C Run (#5) 14 23 mA
current 110°C Run (#5) 42 mA
135°C Run (#5) 66 mA
Products of CPU frequency 240 MHz max. (RH850/F1KM-S2)
Condition
Item Symbol CPU PLL Tj Peripheral* MIN. TYP# MAX. Unit
STOP mode current IDDS Stop Stop —40 to 90°C Stop (#2) 1.0 21 mA
110°C Stop (#2) 38 mA
DeepSTOP mode current|IDDDS Power off Power off  |-40to 85°C Stop (#3) 50 670 PA
105°C Stop (#3) 1100 A
Cyclic RUN mode current [IDDCR Run Stop —40 to 90°C Run (#4) 44 25 mA
(HS IntOSC) 115°C Run (#4) 43 mA
Cyclic STOP mode IDDCS Stop Stop —40 to 90°C Run (#5) 12 21 mA
current 110°C Run (#5) 39 mA

Note 1.  The condition of “TYP.” shows the specification with the following conditions. Also, the value is just for reference only.
-Tj=25°C
- REGVCC = EVCC = BVCC = AOVREF = A1VREF =5.0 V
- AWOVSS = EVSS = BVSS = AOVSS = A1lVSS =0V

Note 2.  Operating condition of each peripheral function is shown in the table of next page.

Caution: It must be ensured that the junction temperature in the Ta range remains below Tj < 150°C and does not exceed its limit
under application conditions (thermal resistance, power supply current, peripheral current (if not included in power supply
current), port output current and injection current).
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Run Stop
Function (#1) #2) #3) (#4) (#5) (#6) (#1) #2) #3)
AWO MainOSC Run Run Run Stop Stop Run Run Stop Stop
SubOSC Stop Stop Stop Stop Stop Stop Stop Stop Stop
HS IntOSC Run Run Run Run Stop Run Run Stop Stop
FOUT Stop Stop Stop Stop Stop Stop Stop Stop Stop
LPS Stop Stop Stop Stop Stop Stop Stop Stop Stop
RRAM Read/Write  |Read/Write | No access Fetch No access Read/Write  |Read/Write  |No access No access
WDTAO Stop Stop Stop Stop Stop Stop Stop Stop Stop
TAUJO, Run Run Run Run Run Run Stop Stop Stop
TAUJ2 (LS IntOSC) | (LS IntOSC)
RTCAO Run Run Run Run Run Run Stop Stop Stop
(LS IntOSC)  |(LS IntOSC)
CLMAO Run Run Run Run Stop Run Stop Stop Stop
CLMA1 Run Run Run Stop Stop Run Stop Stop Stop
ADCAOQ Run** Run*! Run*! Stop Stop Run** Stop Stop Stop
ISO CPU Run Run HALT Run Stop Run Run Stop Power off
(PLLO) (PLLO) (PLLO) (HS IntOSC) (PLLO) (PLLO)
ICUMD Run Run Run Stop Stop Run Stop Stop
DMA Run Run Run Stop Stop Run Stop Stop
PLLO Run Run Run Stop Stop Run Run Stop
PLL1 Run Run Run Stop Stop Run Run Stop
Code flash Fetch Fetch No access No access No access Fetch Fetch No access
(FLIO)
Code flash Fetch Fetch No access No access No access Write/Erase | Fetch No access
(FLID)
Data flash Read Write/Erase | No access No access No access No access Read No access
LRAM Read/Write  |Read/Write | No access No access No access Read/Write  |Read/Write  |No access
GRAM Read/Write*? |Read/Write*> |No access No access No access Read/Write*? |Read/Write*? |No access
OSTMn Run Run Run Stop Stop Run Stop Stop
WDTA1 Stop Stop Stop Stop Stop Stop Stop Stop
TAUDO Run Run Run Stop Stop Run Stop Stop
TAUBN Run Run Run Stop Stop Run Stop Stop
TAUJL, Run Run Run Stop Stop Run Stop Stop
TAUJ3
TAPA, PIC Stop Stop Stop Stop Stop Stop Stop Stop
ENCAO Run Run Run Stop Stop Run Stop Stop
PWM-diag Run Run Run Stop Stop Run Stop Stop
RLIN3n Run Run Run Stop Stop Run Stop Stop
RLIN24n Wait Wait Wait Stop Stop Wait Stop Stop
RCFDCn Wait Wait Wait Stop Stop Wait Stop Stop
CSIGn Run Run Run Stop Stop Run Stop Stop
CSIHn Run Run Run Stop Stop Run Stop Stop
RIICn Wait Wait Wait Stop Stop Wait Stop Stop
FlexRay Run Run Run Stop Stop Run Stop Stop
ETNBn Wait Wait Wait Stop Stop Wait Stop Stop
SFMAO Run Run Run Stop Stop Run Stop Stop
KR Wait Wait Wait Stop Stop Wait Stop Stop
RSENTn Run Run Run Stop Stop Wait Stop Stop
CLMA2 Run Run Run Stop Stop Run Stop Stop
CLMA3 Run Run Run Stop Stop Run Stop Stop
ADCAL Run Run Run Stop Stop Run Stop Stop
Note 1. T&H used.
Note 2. GRZF not used.
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3B.44 Injection Currents

Table 3B.1 Definition of Pin Group (RH850/F1KM-S4 272-Pin Version)

Symbol Power Supply for Pin Group Pin

PgR REGVCC, AWOVSS IPO_O

PgE EVCC, EVSS JPO, PO, P1, P2, P3, P20

PgB BVCC, BVSS P10, P11, P12, P13, P21, P22
PgE’ EVCC, EVSS P8, P9

PgB’ BVCC, BVSS P18, P19

PgAO AOVREF, AOVSS APO

PgAl A1VREF, A1VSS AP1

Table 3B.2 Definition of Pin Group (RH850/F1KM-S4 233-Pin Version)

Symbol Power Supply for Pin Group Pin

PgR REGVCC, AWOVSS IPO_O

PgE EVCC, EVSS JPO, PO, P1, P2, P3, P20
PgB BVCC, BVSS P10, P11, P12, P13
PgE’ EVCC, EVSS P8, P9

PgB’ BVCC, BVSS P18, P19

PgAO AOVREF, AOVSS APO

PgAl A1VREF, A1VSS AP1

Table 3B.3 Definition of Pin Group (RH850/F1KM-S4, RH850/F1KM-S2 176-Pin Version)

Symbol Power Supply for Pin Group Pin

PgR REGVCC, AWOVSS IPO_O

PgE EVCC, EVSS JPO, PO, P1, P2, P20
PgB BVCC, BVSS P10, P11, P12

PgE’ EVCC, EVSS P8, P9

PgB’ BVCC, BVSS P18

PgAO AOVREF, AOVSS APO

PgAl A1VREF, A1VSS AP1

Table 3B.4 Definition of Pin Group (RH850/F1KM-S4, RH850/F1KM-S2 144-Pin Version)

Symbol Power Supply for Pin Group Pin

PgR REGVCC, AWOVSS IPO_0

PgE EVCC, EVSS JPO, PO, P1, P20
PgB BVCC, BVSS P10, P11, P12
PgE’ EVCC, EVSS P8, P9

PgB’ BVCC, BVSS P18

PgAO AOVREF, AOVSS APO

PgAl A1VREF, A1VSS AP1

Table 3B.5 Definition of Pin Group (RH850/F1KM-S4, RH850/F1KM-S2 100-Pin Version)

Symbol Power Supply for Pin Group Pin
PgE EVCC, EVSS JPO, PO, P10, P11
PgE’ EVCC, EVSS P8, P9
PgA0 AOVREF, AOVSS APO
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3B.44.1 Absolute Maximum Ratings

(1) 272/233/176/144-Pin Versions (RH850/F1KM-S4), 176/144-Pin Versions (RH850/F1KM-S2)

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingpm PgE Per pin 10 mA
VIN >VCC Total 60 mA
PgB Per pin 10 mA
Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgB’ Per pin 10 mA
Total 60 mA
PgA0 Per pin 10 mA
Total 60 mA
PgAl Per pin 10 mA
Total 60 mA
PgR Per pin 10 mA
Negative overload current linanm PgE Per pin -10 mA
VIN <VSS Total —60 mA
PgB Per pin -10 mA
Total —60 mA
PgE’ Per pin -10 mA
Total —60 mA
PgB’ Per pin -10 mA
Total -60 mA
PgA0 Per pin -10 mA
Total —-60 mA
PgAl Per pin -10 mA
Total —-60 mA
PgR Per pin -10 mA
CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. In case of an injected current condition for PgAO and PgAl, TESHOSN is kept when the injected current is applied
to an adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin
where the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing
absolute value of injection current.
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(2) 100-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingpm PgE Per pin 10 mA
VIN > VCC Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgA0 Per pin 10 mA
Total 60 mA
Negative overload current linanm PgE Per pin -10 mA
VIN <VSS Total —-60 mA
PgE’ Per pin -10 mA
Total —60 mA
PgAO0 Per pin -10 mA
Total —60 mA

CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. Incase of an injected current condition for PgAO, TESHOSN is kept when the injected current is applied to an
adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin where
the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing absolute
value of injection current.
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3B.4.4.2 DC Characteristics for Overload Current

(1) 272/233/176/144-Pin Versions (RH850/F1KM-S4), 176/144-Pin Versions (RH850/F1KM-S2)

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN >VCC Total 50 mA
PgB Per pin 2 mA
Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgB’ Per pin 3 mA
Total 20 mA
PgAO0 Per pin 3 mA
Total 20 mA
PgAl Per pin 3 mA
Total 20 mA
PgR Per pin 2 mA
Negative overload current lingn PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgB Per pin -2 mA
Total -50 mA
PgE’ Per pin -3 mA
Total =20 mA
PgB’ Per pin -3 mA
Total -20 mA
PgA0 Per pin -3 mA
Total -20 mA
PgAl Per pin -3 mA
Total -20 mA
PgR Per pin -2 mA
NOTE

These specifications are not tested on sorting and are specified based on the device characterization.
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(2) 100-Pin Version (RH850/F1KM-S4, RH850/F1KM-S2)

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN > VCC Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgA0 Per pin 3 mA
Total 20 mA
Negative overload current linan PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgE’ Per pin -3 mA
Total -20 mA
PgAO0 Per pin -3 mA
Total -20 mA

NOTE

These specifications are not tested on sorting and are specified based on the device characterization.
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RH850/F1KM

Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

3B.4.5 Power Management Characteristics

3B.45.1 Regulator Characteristics
Condition: REGVCC = EVCC = VPOC to 5.5V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0 5.5V, AIVREF=3.0Vto 55V,
AWOVSS = |SOVSS = EVSS = BVSS = AOVSS = A1VSS = 0 V, Tj = —40 to (depend on the product) °C,
CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
Input voltage REGVCC VPOC* 5.5 \%
Output voltage AWOVCL AWOVCL pin 1.15 1.25 1.35 \%
ISOVCL ISOVCL pin 1.15 1.25 1.35 \%
Capacitance CAWOVCL AWOVCL pin 0.07 0.10 0.13 uF
CISOVCL ISOVCL pin 0.07 0.10 0.13 uF
Equivalent series resistance RVRAWO for CAWOVCL 40%? mQ
for load capacitance RVRISO for CISOVCL 40% mQ
Inrush current during 250 mA
power-on (RH850/F1KM-S4)
Inrush current during 250 mA

power-on (RH850/F1KM-S2)

Note 1. “VPOC” means POC (power-on clear) detection voltage (typ. 2.85 V). For detail, see Section 3B.4.5.2, Voltage Detector

(POC, LVI, VLVI, CVM) Characteristics.

Note 2. Thisii

s reference value.
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RH850/F1KH, RH850/F1KM Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

3B.4.5.2 Voltage Detector (POC, LVI, VLVI, CVM) Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0o 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
Detection voltage (REGVCC) VPOC POC 2.7 2.85 3.0 \%
VLVIO LVI Rise 3.87 4.0 4.13 \%
Fall 3.9 4.0 4.1 \%
VLVI1 Rise 3.57 3.7 3.83 \%
Fall 3.6 3.7 3.8 \Y
VLVI2 Rise 3.37 35 3.63 \
Fall 34 35 3.6 \Y
VVLVI VLVI 1.8 1.9 2.0 \%
Detection voltage (ISOVCL)  VCVMH CVM High voltage®a-tion 1.35 1.39 1.43 \Y;
VCVML*® Low voltage®auton 1.10 1.15 1.20 \Y
Response time to_poct*® POC At power-on (Rise) *1 2 ms
2 6.3 ms
After power-on (Rise) *3 2 ms
o 5 ms
to_poca*’ After power-on (Fall) *5 5 us
to v LVI 2 ms
to vivi VLVI *3 2 ms
*4 5 ms
o cvm CVvM 0.2 10 us
Setup time ts_Lwi LVI LVICNTO,1 bits are set to 1 (except 80 us
00g), then LVI is ready to operate
REGVCC minimum width tw_poc POC 0.2 ms
tw v LVI 0.2 ms
tw v VLVI 0.2 ms

Note 1.  Voltage slope (tys): 0.02 V/Ims < tys < 0.5 V/Ims

Note 2.  Voltage slope (tys): 0.5 V/Ims < tys < 500 V/ms

Note 3.  Voltage slope (tys): 0.02 V/ms < tys £ 20 V/ms

Note 4.  Voltage slope (tys): 20 V/ms < tys < 500 V/ms

Note 5.  Voltage slope (tys): 0.02 V/ms < tys < 500 V/ms

Note 6.  tp poc: is the time from detection voltage to release of reset signal.
Note 7. tp pocz is the time from detection voltage to occurrence of reset signal.

Note 8. The CVM monitors the internal voltage regulator output to ensure that ISOVCL is upper than specified minimum level.

Caution: A detection of the voltage ISOVCL outside the specified level of VCVMH and VCVML is not ensured by CVM.
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Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

POC
REGVCC tus
tVSW \ﬁ
VPOC (MAX.) rmmmmmmmmmmmmm e e N mm e 4
VPOC (TYP.) e e N -
VPOC (MIN.)  |=mmmmmmpffmmmm b S
:twfpoc=
POCRES _| | |
tD_F’O(Zl tD_POC2 tD_POCl
— - —
LVI
REGVCC fe
VLVIn (MAX.) / ------ N\
VLVIn (TYP.) // ------ AN
VLVIN (MIN.) femmmmmmmsffmmmmm s
- tW_LVI >
LVIRES —t>
e .tDiL 1 tDiLVI
INTLVIL |
INTLVIH ‘ |
A
LVI enable
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VLVI
REGVCC s
tvs\ / \
VVLVI (MAX.) / SEEAN
VVLVI (TYP.) // e\
VVLVI (MIN.)
tW_VLVI o
A tD VLVI A
VLVF flag clear ™ VLVF flag clear
CVM
ISOVCL N
VCVMH (MAX.) /
VCVMH (TYP.) i //
VCVMH (MIN.) i At
VCVML (MAX.) / ™\ /
VCVML (TYP.) // \\ // i
VCVML (MIN.) \ — :
CVMRES |, o -
o cum o cwm i o cum
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3B.453 Power Up/Down Timing

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0o 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Table 3B.6 In Case the RESET Pin is Used (for Normal Operating Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 V/ms
(REGVCC and IOVCC*) (= 50 ms/V) (= 2 usiV)
REGVCC 1 and IOVCC*! ¢ toror Voltage slope (tys): 0.02 V/Ims < tys < 2 ms
to RESET 1 delay time 0.5 Vims
Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms
500 V/ms
FLMDO hold time thmor 1 ms
(vs RESET 1)
FLMDO setup time tsmpr 0 us
(vs RESET )
RESET | to REGVCC | and forep 0 ms

IOVCC* | delay time
Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.

t\/S 3 tVS
REGVCC, IoVCC N2 35 N
’ VPOC . i VPOC (max.)
_/ (max.) EHMDRL i tsmor ¥
FLMDO VM/ VN:_"
i |
ViH £ : Vi
RESET Vi Vi
topor - torPD
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Table 3B.7 In Case the RESET Pin is Used (for Serial Programming Mode)
Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGVCC and IOVCC*?) (=50 ms/V) (=2 pslV)
REGVCC 1 and IOVCC*! 1 to  toror Voltage slope (tys): 0.02 V/ms < tys < 2 ms
RESET 1 delay time 0.5 Vims
Voltage slope (tvs): 0.5 V/ms < tys < 6.3 ms
500 V/ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)
RESET | to REGVCC | and torep 0 ms
IOVCC* | delay time
Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.
tys ‘/////tvs
REGVCC, IOVCC \\\\/// A\
’ VPOC (max. VPOC (max.)
— (max.) N
Vinf \\\
FLMDO / /
yd N
tsmpoR
FLMD1 _
RESET qu/ ;ﬁ

A

torPD
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Table 3B.8 In Case the RESET Pin is Used (for Boundary Scan Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGVCC and IOVCC*) (=50 ms/V) (=2 psiV)
REGVCC 1 and IOVCC*! ¢ topor Voltage slope (tys): 0.02 V/ms < tys < 2 ms
to RESET 1 delay time 0.5 Vims

Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms

500 V/ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)
FLMD1,MODEO,MODE1 setup time  tswpir 1 us
(vs FLMDO 1)
FLMDO hold time tHmpor 1 us
(vs RESET |)
FLMD1, MODEO, MODE1, MODE2  thmpir 1 us
hold time
(vs FLMDO |)
"RESET | to REGVCC | and torep 0 ms
IOVCC* | delay time
"DCUTRST input delay time torTRST 1 ms
(vs RESET 1)
"RESET hold time thrTRST 0 ms

(vs DCUTRST |)

Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.

tys 5 /tvs
REGVCC, IOVCC \‘-/@c (max.) VPOC (ma">\
FLMDO Vi \_VIH
Vi i Vi
tsmpoR tHMDOA
FLMD1, MODEO ” 5_4 X Via
12 [
MODEL, MODE2 é/v/ tsmp1rR tHMD1F\ \>
RESET VIL7 (VIL
) toPor | ) torPD "
tDRTRST tHRTRST
DCUTRST
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Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

Table 3B.9 In Case the RESET Pin is Used (for User Boot Mode)
Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGVCC and IOVCC*) (=50 ms/V) (=2 psiV)
REGVCC 1 and IOVCC*! ¢ topor Voltage slope (tys): 0.02 V/ms < tys < 2 ms
to RESET 1 delay time 0.5 Vims
Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms
500 V/ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)
FLMD1, MODEO, MODEL1, tsmpir 1 us
MODE?2 setup time
(vs FLMDO 1)
FLMDO hold time tHmpor 1 us
(vs RESET )
FLMD1, MODEO, MODE1, thmp1r 1 us
MODE?2 hold time
(vs FLMDO |)
RESET | to REGVCC | and torep 0 ms
IOVCC | delay time
Note 1. IOVCC means EVCC, BVCC, AOVREF and A1VREF.
tys

FLMDO

REGVCC, IOVCC \,40(: (max.)

VPOC (max}x

ViH
Vi

FLMD1, MODEO
MODE1, MODE2

RESET

4
L.

tsmp oR

Vin
Vi

tHMDO

K Vi

torpor

torPD
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Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

Table 3B.10 In Case the RESET Pin is Not Used and Fixed to High Level by Pull-up*!
Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 V/ms
(REGVCC and IOVCC*?) (=50 ms/V) (=2 psiV)
REGVCC 1 and IOVCC*2 1 t0  tupomp Voltage slope (tys): 0.02 V/ms < tys < 2 ms
FLMDO hold time 0.5 V/Ims
Voltage slope (tys): 0.5 V/ms < tys < 6.3 ms
500 V/ms
FLMDO l, to REGVCC l, and tompPD 1 VS
IOVCC*? | delay time
Note 1.  This operating condition is available only in normal operation mode (include self-programming mode).
When the device is used in except normal operation mode, please use the RESET pin.
Note 2.  IOVCC means EVCC, BVCC, AOVREF and A1VREF.
tVS tVS

REGVCC, I0vVCC

FLMDO

W

/\/POC (max.)

VPOC (max>

\RV.L

YN

A

tHPOMD

-
¢

A 4

tomorPD

R0O1DS0442EJ0100 Rev.1.00
Sep 15, 2023

RENESAS

Page 280 of 422



RH850/F1KH, RH850/F1KM Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

3B.454 CPU Reset Release Timing

Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0Vt0o 5.5V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Table 3B.11 In Case the RESET Pin is Not Used

Item Symbol Condition MIN. TYP. MAX. Unit
REGVCC 1 to CPU reset torcrR Voltage slope (tys): 0.02 V/ms < tys < 2.58 ms
release*! 0.5 V/Ims
Voltage slope (tys): 0.5 V/ms < tys < 8.3 ms
500 V/ms

Note 1.  This is reference value.

tVS

REGVCC, IovVCC >/\/POC (max.)

RESET

_/
_

A
Y

toPcrRrR

CPU reset

Table 3B.12 In Case the RESET Pin is Used

Iltem Symbol Condition MIN. TYP. MAX. Unit
RESET 1 to CPU reset torerrR 32%2 us
release*!

Note 1.  This is reference value.

Note 2. In case the time until releasing the RESET pin is longer than tppcrr.

REGVCC, IOoVCC # VPOC (max.)

RESET /
= tDRCRR >
CPU reset
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3B.5 AC Characteristics

3B.5.1 RESET Timing

Condition: REGVCC = EVCC=3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto55YV,
A1VREF = 3.0 V to 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL=30pF

Item Symbol Condition MIN. TYP. MAX. Unit
RESET input low level width** twrst Except power on 600 ns
RESET pulse rejection*? twrsra 100 ns

Note 1. RESET input width is needed to ensure that the internal reset signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

W tWRSL k|
RESET / i
tWRSRJ
Internal signal /' \
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RH850/F1KH, RH850/F1KM

Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

3B.5.2 Mode Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

FLMDO, 1 input high/low level width** twempr/ 600 ns
tWFMDL

FLMDO, 1 pulse rejection*? twemDR) 100 ns

MODEQ, 1, 2 input high/low level width*! twmpn/ 600 ns
twmbL

MODEQ, 1, 2 pulse rejection*? twmpRry 100 ns

Note 1. FLMDO, 1 and MODEQ, 1, 2 input width is needed to ensure that the internal mode signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

FLMDO,1

tWFMDH

tWFMDL

tWF MDRJ

Internal signal

tWFMDRJ

MODEQ,1, 2

tWMDH

tWMDL

tWM DRJ

Internal signal

SN
(=

tWM DRJ
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3B.5.3 Interrupt Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
NMI input high/low level width** twnin/ Edge detection mode 600 ns
fni Level detection mode 756 ns
(EMCLK is operated by HS IntOSC)
Level detection mode 24 us
(EMCLK is operated by LS IntOSC)
NMI pulse rejection*? twiird 100 ns
INTPn input high/low level width** twirh/ Edge detection mode 600 ns
twm Level detection mode 756 ns
(EMCLK is operated by HS IntOSC)
Level detection mode 24 us
(EMCLK is operated by LS IntOSC)
INTPnN pulse rejection*? twitr) 100 ns

Note 1. NMI and INTPn input width is needed to ensure that the internal interrupt signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

tanim | T
< »] e N|
NMI 7L B
y |
t " tWNIFU
WNIRJ
[
Internal signal / X
twirn | twire
< > e » R
INTPn 7L
y |
‘t 4 tWITRJ
WITRJ

Internal signal / \ /
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3B.54 Low Power Sampler (DPIN input) Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

DPINn input delay time tosooi 150 ns
(vs SELDP2-0)

Note: n=7t00

/
SELDP2-0 >§
\\

DPINNn

tosool
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3B.55 CSCXFOUT Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
<Output driver strength>
CSCXFOUT: Slow or fast mode (refer to the condition in the following table)

Item Symbol Condition MIN. TYP. MAX. Unit
CSCXFOUT trout Slow mode 100 ns
output cycle (max. 10 MHz)
Fast mode 41.6 ns
(max. 24 MHz)
CSCXFOUT twkHro Slow mode N: 1*! or trour / 2 — 37 ns
high level width even value*?
N: Odd value trouT X ns
(N = 5)*23 (N+1) / 2N = 37
Fast mode N: 1*! or trour / 2 — 10 ns
even value*?
N: Odd value trout X ns
(N 2 3)*2 (N+1) /2N -10
CSCXFOUT twkLFO Slow mode N: 1** or trour / 2 — 37 ns
low level width even value*?
N: Odd value trout X ns
(N 2 5)x243 (N-1)/ 2N - 37
Fast mode N: 1** or trour / 2 — 10 ns
even value*?
N: Odd value trout X ns
(N 2 3)*2 (N-1) /2N - 10
CSCXFOUT rise/  tkrro/ Slow mode 37 ns
fall time tkero Fast mode 10 ns

Note 1.  When MainOSC, HS IntOSC, LS IntOSC or SubOSC is selected as source clock with the condition of N=1, the characteristics
of output signal depends on the selected source clock. It is recommended to use output signal after evaluation on an actual
environment.

Note 2.  “N”is the value of “Clock divisor N” defined by FOUTDIV register.

Note 3.  The selection of N = 3 is prohibited when slow mode is used.

trout
) twkHFO twkLFo -
- L B e E—
. /A
CSCXFOUT
a B +
— — — |—
tkrFO tkrro
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3B.5.6 MEMCOCLK Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
<Output driver strength>
MEMCOCLK pin: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
MEMCOCLK output cycle tmEMCLK 33.4 ns
(max.30 MHz)
MEMCOCLK hlgh / low level width twikHMEM / tMEMCLK /2-10 ns
twiiLmem
MEMCOCLK rise / fall time tkrvem / 10 ns
tkrvEM
» tMEMCLK o
tWKHMEM tWKLMEM
MEMCOCLK /| / |
— }4—
tKRMEM tkFMEM
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3B.5.7 External Bus Timing

3B.5.7.1 MEMCOCLK Asynchronous

Condition: REGVCC =EVCC =3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,
A1VREF = 3.0V t0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

<OQutput driver strength>

MEMCOADO-15, MEMCO0A16-23, MEMCOCS3-0 ,

MEMCOBEN1-0 , MEMCOASTB , MEMCOWR , and MEMCORD pins: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
Bus operational period T 334 ns
(max.30 MHz)
Address** setup time tsasT <1> (L+ASW)xT-15 ns
to MEMCOASTB |
Address (MEMCOAD15-0) hold time thsTa <2> (1+AHW) xT-15 ns
from MEMCOASTB l
Address (MEMCOAD15-0) float delay teroa*® <3> 9 ns
time from MEMCORD_ 1
Address*® hold time throa <4> -1.5 ns
from MEMCORD 1
Data (MEMCOAD15-0) input delay time toroID <5> 9 (L+w)xT-35 ns
from MEMCORD l
Data (MEMCOAD15-0) input hold time throID <6> 0 ns
from MEMCORD i
Delay time from MEMCOASTB | tosTrD <7> (A+AHW) xT-15 ns
to MEMCORD |
Delay time from  MEMCOASTB | tosTwr <8> (1+AHW) x T —15 ns
to MEMCOWR |
MEMCORD , MEMCOWR low level twrost <9> (1+w)xT-10 ns

width
Data (MEMCOAD15-0) output delay towrop <10> 11 ns
time from MEMCOWR_ l
Address*® hold time trwra <11> (1+DHW) xT-15 ns
from MEMCOWR 1
Data (MEMCOAD15-0) output setup tsobwr <12> (L+w)xT-15 ns
time to MEMCOWR 1
Data (MEMCOAD15-0) output hold time thwroD <13> (1+DHW) x T -15 ns
from MEMCOWR 1
"MEMCOWAIT setting delay tsstwra <14> (AHW + DPW) x T—  ns
from MEMCOASTB l 24

tsstw2 <15>DEW =1 (AHW + DPW + ns

DEW) x T — 24

"MEMCOWAIT hold time tusTwrs <16> (AHW + DPW + DEW ns
from MEMCOASTB | —1xT-9

thsTwr2 <17>DEW =1 (AHW + DPW + ns

DEW) x T -9
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Note 1. ASW means the number of address setup wait for multiplex bus.

Note 2.  AHW means the number of address hold wait for multiplex bus.

Note 3. DPW means the number of programmable data wait for multiplex bus.
DEW means the number of external data wait for multiplex bus.
“w” means the sum of DPW and DEW.

Note 4.  tcpucik: CPU clock period.

Note 5. DHW means the number of data hold wait for multiplex bus.

Note 6. Address means MEMCOAD15-0, MEMC0A23-16, MEMCOCS3-0 , and MEMCOBEN1-0 .
272-pin product supports 24-bit address. 233/176-pin products support 23-bit address.

Note 7. Address means MEMCO0OA23-16, MEMCOCS3-0 , MEMCOBEN1-0 , and MEMCOASTB .
272-pin product supports 24-bit address. 233/176-pin products support 23-bit address.

Note 8.  trrpa Mmeans the period from output off to Hi-z for MEMCOAD15-0.

NOTE

When the bus period (T) is shorter than 44 ns, tbroip Spec requires at least 1data wait. (w = 1)

(1) Multiplex Write Cycle (Asynchronous; 1 Data Wait)

| | TA | TDEW | T2 | TDHW |
MEMCOCLK
(output)
MEMCOCS3-0 /
(output) N 7
MEMCOBEN1-0 /
(output) N /
4 3
MEMCO0A23-16 Address
(output) N /
/ 4 3
MEMCOAE;/SO—SO >< Address Data
X K a
<1> <2>
MEMCOASTB /
(output) \ /
N <&~ - <12> T o
PrTial N <13>
MEMCOWR \(
(output) - »
-t o> gl
<14>
- <16>
-« <15> Ll
- <17>
fanY
- 4 N
MEMCOWAIT / \
(input) X Z
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(2) Multiplex Read Cycle (Asynchronous; 1 Data Wait)

| T | TA | TDEW | T2 |

MEMCOCLK
(output)

MEMCO0CS3-0
(output)

-
~)

MEMCOBEN1-0
(output)

-
~)

MEMCO0A23-16

(output) Address

MEMCO0AD15-0
(infout)

> >l

/ \ / \ <
Address VAN Data T
N\ Vi g( 7§

MEMCOASTB /
(output) \ 7

f §

<3> <4>

Yy
Yy

A
A

<7> <5> <6>

MEMCORD
(output)

A

-
"A’Ty\‘

<9>

<14> [

\4

<16>

\ 4

<15>

A A A

<17>

veEaT \
MEMCOWAIT
(input) / \
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3B.5.7.2 MEMCOCLK Synchronous

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

<Output driver strength>

MEMCOADO-15, MEMC0A16-23, MEMCOCS3-0 ,

MEMCOBEN1-0 , MEMCOASTB , MEMCOWR , and MEMCORD pins: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
Bus operational period T 33.4 (max.30MHz) ns
Delay time from MEMCOCLK 1 to toka <18> -0.5 15 ns
address*!
Delay time from MEMCOCLK 1 to texa*2 <19> 0 12 ns
address (MEMCOAD15-0) float
Delay time from MEMCOCLK 1 to toksT <20> 0 11 ns
MEMCOASTB
Delay time from MEMCOCLK 1 to tokrOWR <21> -2.5 6 ns
MEMCORD and MEMCOWR
Data (MEMCOAD15-0) input setup time  tsipk <22> 29 ns
(from MEMCOCLK 1)
Data (MEMCOAD15-0) input hold time  tykip <23> 25 ns
(from MEMCOCLK 1)
Data (MEMCOAD15-0) output delay tokop <24> 15 ns
time (from MEMCOCLK 1)
MEMCOWAIT setup time tswrk <25> T+22 ns
(to MEMCOCLK 1)
MEMCOWAIT hold time thkwT <26> -T-5 ns

(from MEMCOCLK 1)

Note 1.  Address means MEMCOAD15-0, MEMC0A23-16, MEMCOCS3-0 and MEMCOBEN1-0 .
272-pin product supports 24-bit address. 233/176-pin products support 23-bit address.

Note 2.  trxa means the period from output off to Hi-z for MEMCOAD15-0.
NOTE

When the bus period (T) is shorter than 44 ns, toroip Spec requires at least 1data wait. (w = 1)
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(1) Multiplex Write Cycle (Synchronous; 1 Data Wait)

- A TDEW 2 TDEW |

MEMCOCLK ]
(output)

<18>

MEMC0CS3-0
(output)

-

MEMCOBEN 1-0
(output)

~|

MEMCOA19-16

(output) Address

le

<243

MEMCOAD15-0

> o>
P GNIAN

(infout) C Address Data
<20> <20> il
MEMCOASTB ¢
(output) /
<21> - <21>= -«
MEMCOWR f
(output) /
hETNg )
MEMCOWAIT \ /'
(input) N
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(2) Multiplex Read Cycle (Synchronous; 1 Data Wait)

T1 TA TDEW T2

MEMCOCLK
(output) Z

<18>

MEMCO0CS3-0
(output)

-

MEMCOBEN1-0
(output)

-

MEMCO0A19-16

(output) Address

'y

> o>
L

<19 <22> 1T <23
N
MEMCO0AD15-0 ¢
(infout) Address VAR Data o
\
—
<20>
MEMCOASTB
(output)
< ——>
<21 <21>
MEMCORD
(output)
<25> <26>

JE— 4
MEMCOWAIT \
(input) N
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3B.5.8 SFMA Timing

Condition: REGVCC =EVCC=30Vt055V,BVCC=3.0Vt03.6V,AOVREF=3.0Vto55V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

<Output driver strength>

SFMAOCLK, SFMAOSSL, and SFMAOO[3:0] pins: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
SFMAOCLK clock cycle tsemaocyc 25 ns
SFMAOCLK high pulse width tsFmaowH 0.4 X tspmaocyc 0.6 X tspmaocyc ns
SFMAOCLK low pulse width tsEmaowL 0.4 X tspmaocyc 0.6 X tspmaocye ns
SFMAOCLK rise time tsEmaoR 4.5 ns
SFMAOCLK fall time tsemaoF 4.5 ns
Data input setup time tsu 13.0 ns
Data input hold time ty 0.0 ns
SFMAOQSSL setup time tLeaD 1 X tsemaocyc — 5 8 X tsemaocyc ns
SFMAOQSSL hold time tLac 1.5 X tsemaocyc 8.5 X tsemaoeye +5 NS
Continuous transfer delay time tro 1 x tsemaocye 8 X tsemaocyc ns
Data output delay time top 3.6 ns
Data output hold time ton -1.6 ns
Data output buffer on time tson 3.6 ns
Data output buffer off time teore -7.0 0 ns
J tsFmaocyce N
tsPvaowL tsFmAOWH

A
A 4
A

SFMAOCLK
Output

tseEmaoBF tsEmaoBR
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SFMAOSSL
Output

SFMAOCLK
CPOL=0
Output

SFMAOCLK
CPOL=1
Output

SFMAOI[3:0]
Input

Transmission and Reception Timing (CPHAT = 0, CPHAR =0)

—y

tLeaD
«— >

/N

tLac

—— e P

LSB IN

toH
—»l

top

{ 4_’I

\_/

SFMA0O[3:0]
Output

MSB OUT

<t

IDLE

SFMAOSSL
Output

SFMAOCLK
CPOL=0
Output

SFMAOCLK
CPOL=1
Output

SFMAO0I[3:0]
Input

SFMA00OI[3:0]
Output

Transmission and Reception Timing (CPHAT = 1, CPHAR =1)

A

tLeaD

tsu | th

v
A_

P

l_\-
/]

MSB IN

” N A

;?—-H—( DATA >—

B v

top

ton
—»

[

MSB OUT

DATA

IDLE

LSB OUT X
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Timing for Switching the Buffers on and off (CPHAT = 0, CPHAR =0)

SFMAOCLK
CPOL=0

Output
SFMAOCLK
CPOL=1
Output
teorE teon

[
SFMAO0O[3:0] ik "
Output )T

j— -~

Timing for Switching the Buffers on and off (CPHAT = 1, CPHAR =1)

sy 20 SR VVERNEY B
/

Output

SFMAOCLK \
CPOL=1 X X
Output
teore teon
—» »|

[0
SFMAQO[3:0] )7 .

[ L 4 ]

3T —

Output

3B.5.9 Reserved
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3B.5.10 CSI Timing

3B.5.10.1 CSIG Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 uF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Table 3B.13  CSIG Timing (Master Mode)

<OQutput driver strength>
CSIGnSO, CSIGnSC (output): Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro operation clock cycle time tkcyen 12.5 (max. 80 MHz) ns
CSIGnSC cycle time tkeymen 100 ns
CSIGnSC hlgh level width twHMGn 0.5 X tkcymen — 10 ns
CSIGNnSC low level width twimen 0.5 x tkeymen — 10 ns
CSIGnSI setup time tssimen 30 ns
(vs. CSIGNnSC)

CSIGnSI hold time thsiMen 0 ns
(vs. CSIGNnSC)

CSIGnSO output delay tbsoman 7 ns
(vs. CSIGNnSC)

CSIGnRYI setup time tsryicn CSIGNCTL1.CSIGnSIT = x 2 X tycyen + 25 ns
(vs. CSIGnSC) CSIGNCTL1.CSIGNHSE =1

CSIGnRY! high level width twryiGn CSIGNCTL1.CSIGNHSE =1  tkcven + 5 ns

Note: n=0to3

Table 3B.14  CSIG Timing (Slave Mode)
<Output driver strength>

CSIGnSO: Fast mode

CSIGnRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro operation clock cycle time tkeven 12.5 (max. 80 MHz) ns
CSIGnSC cycle time tkeysen 200 ns
CSIGnSC hlgh level width twHsen 0.5 x tkeysen — 10 ns
CSIGnSC low level width tkwLscn 0.5 X txcysen — 10 ns
CSIGnSI setup time tssisen 20 ns
(vs. CSIGnSC)
CSIGnSI hold time thsisen tkeyan + 5 ns
(vs. CSIGNnSC)
CSIGnSO output delay tososen 30 ns
(vs. CSIGnSC)
CSIGnRYO output delay tsryocn 38 ns
CSIGNnSSI setup time tsssisen 0.5 X txcysen — 5 ns
(vs. CSIGNnSC)
CSIGnSSI hold time thssisen tkcyen + 5 ns

(vs. CSIGNnSC)
Note: n=0to3
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3B.5.10.2 CSIH Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Table 3B.15 CSIH Timing (Master Mode: 10 Mbps)

<OQutput driver strength>
CSIHNSO, CSIHNSC (output): Fast mode (CL = 100pF@n=0 / 50pF@n=1-3)
CSIHNCSSx: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle txcyn 12.5 (max. 80 MHz) ns
time
CSIHNSC cycle time tkeYMHN 100 ns
CSIHNnSC h|gh level width twWHMHN 0.5 x tkeYMHn — 10 ns
CSIHNSC low level width tewLMHn 0.5 X tkcymun — 10 ns
CSIHNSI setup time tssiMHn Sl positive edge mode 19 ns
(vs. CSIHNSC) (CSIHNCTL1.CSIHNSLRS =0)
S| negative edge mode 14 ns
(CSIHNCTL1.CSIHNSLRS = 1)
CSIHNSI hold time thsIMHn Sl positive edge mode 0 ns
(vs. CSIHNSC) (CSIHNCTL1.CSIHNSLRS =0)
Sl negative edge mode tkeyhn/2 ns
(CSIHNCTL1.CSIHNSLRS = 1)
CSIHNSO output delay tbsomHn 7 ns
(vs. CSIHNSC)
CSIHNRYI setup time tsRyIHN CSIHNCTL1.CSIHNSIT = x 2 X tycyun + 25 ns
(vs. CSIHNSC) CSIHNCTL1.CSIHNHSE = 1
CSIHNRY!I high level width  twryitn CSIHNCTL1.CSIHNHSE =1 tkcyrn + 5 ns
CSIHNCSSO0-7 inactive width twscsBHn CSIDLE X txcymun — 15 ns
CSIHNCSSO0-7 setup time tsscsaHno CSIHNCFGx.CSIHNDAP =0 CSSETUP X tycymin — 23 ns
(vs. CSIHNSC) tsscsarmi  CSIHNCFGX.CSIHNDAP =1 (CSSETUP + 0.5) X teoyurn — 23 ns
CSIHNCSS0-7 hold time thscseHno CSIHNCTL1.CSIHnSIT =0 CSSHOLD x txcymin — 5 ns
(vs. CSIHNSC) tuscssme  CSIHNCTLL.CSIHNSIT = 1 (CSSHOLD + 0.5) X tycymn — 5 ns

Note: n=0to3

NOTE

CSIDLE: Setting value of CSIHNCFGXx.CSIHNIDx[2:0]
CSSETUP: Setting value of CSIHNCFGx.CSIHNSPx[3:0]
CSSHOLD: Setting value of CSIHNCFGx.CSIHNHDx[3:0]
x: Depends on number of the chip select signals.

CAUTION

When the serial clock level is changed during the communication (CSIHNCFGx.CSIHNCKPx) and the IDLE has a setting
of 0.5 transmission clock cycles, an inactive width time twscssrn 0f “0.5 X tkcymnn” is added.
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Table 3B.16  CSIH Timing (Slave Mode: 5 Mbps)
<Output driver strength>

CSIHNSO: Fast mode

CSIHNRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle time tkeyHn 12.5 (max. 80 MHz) ns
CSIHNSC cycle time tkcyshn 200 ns
CSIHNnSC hlgh level width tkwHSHN 0.5 X tkcyshn — 10 ns
CSIHNSC low level width tkwLsHn 0.5 X txcysun — 10 ns
CSIHNSI setup time tssistn 20 ns
(vs. CSIHNSC)
CSIHNSI hold time tHsisHn tkeynn + 5 ns
(vs. CSIHNSC)
CSIHNSO output delay tbsosHn 30 ns
(vs. CSIHNSC)
CSIHNRYO output delay tsryoHn tkeysHn = 8 X tkeyhn 38 ns
tkeyshn < 8 X tkcyhn 38 + tucyn NS
CSIHNSSI setup time tsssisHn 0.5 x txcysin — 5 ns
(vs. CSIHNSC)
CSIHNSSI hold time thssisHn ticyhn + 5 ns

(vs. CSIHNSC)

Note: n=0to3

Table 3B.17  CSIH Timing (Slave Mode: 8 Mbps)
<Output driver strength>

CSIHNSO: Fast mode

CSIHNRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle time tkeyhn 12.5 (max. 80 MHz) ns
CSIHNSC cycle time tkcyshn 125 ns
CSIHnSC hlgh level width tkwHSHN 0.5 X tkcyshn — 10 ns
CSIHNSC low level width tkwLsHn 0.5x tkcysHn — 10 ns
CSIHNSI setup time tssisHn 125 ns
(vs. CSIHNSC)
CSIHnNSI hold time thsisHn tkeyn + 5 ns
(vs. CSIHNSC)
CSIHNSO output delay tososHn 25 ns
(vs. CSIHNSC)
CSIHNRYO output delay tsryOHn tkcyshn = 8 X tkcyhn 27 ns
tkeyshn < 8 X tkeyhn 27 + tkcyhn ns
CSIHNSSI setup time tsssistn 0.5 X tecysin — 5 ns
(vs. CSIHNSC)
CSIHNSSI hold time tHssisHn tccyrn + 5 ns

(vs. CSIHNSC)
Note: n =2 (Only for CSIH2)
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(1) SC/sl/sO
Master mode:
¢ CSIG (CSIGNCTLL1: CSIGNnCKR/CSIGnCFGO0: CSIGnDAPO = 0/0 or 1/1)

e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPXx = 0/0 or 1/1)

tkeyen
tkcyHn
Clock LI 1L 1. o1 1 7’1 11
tkcymen
P tkcYMHR |
- tkwLmen tKWHMGN o
) TKWLMHn - TKWHMHn
csiGnsc \ /
CSIHNnSC N 7
tosomen
tbsomHn
CSIGnSO
CSIHnSO
tssimn tHsIMGn
tssiMHn tHSIMHN
CSIGnSI
CSIHnSI

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/0 or 0/1)

tkcyen
_ tkcyHn

-t -

Clock L L
tkcymen
P tKCYMHN |
- tkwHMGN o
TKWHMHn N
4 N

tosomen

CSIGnSC
CSIHNnSC
{DSOMHn
CSIGnSO
CSIHnSO

tssimn tHsiMGn
tssiMH tHSIMHN
CSIGnSI
CSIHNSI
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(2) RYI
Master mode:
e CSIG: Only master mode (CSIGNCTL1: CSIGnHSE =1, CSIGnCTL1: CSIGnSIT =0)

e CSIH: Only master mode (CSIHNCTL1: CSIHNHSE =1, CSIHNCTL1: CSIHnSIT = 0)

— CSIG (CSIGNCTL1: CSIGNCKR =0)
— CSIH (CSIHNCFGx: CSIHNCKPx = 0)

tkeven
tkevHn

4
\i

Clock L L L

tsryiGn
tSRYIHN |

CSIGnSC
CSIHNnSC

A

twryiGn
twRYIHN

/ N

CSIGnRYI / \
CSIHNRY!I

— CSIG (CSIGnCTL1: CSIGNCKR =1)
— CSIH (CSIHNCFGx: CSIHNCKPx = 1)

tkcyen
tKCYHn

-t

Clock L L

tsryiGn
tSRYIHN |

CSIGnSC
CSIHNnSC

4

twryign
_twRYIHN_
- »

/ N

CSIGnRYI
CSIHNRYI
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(3) CSSx

Only master mode (setup time):

e CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

_ tkcyhn

Bl

.

Clock L

CSIHNnSC

tsscseHno

4

CSIHNnCSSO0-7

CSIHNSO >§

e CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =1

tkcyHn

CSIHnSC

tsscsBHn1

N

/

»

CSSETUP X tkcymrn |

0.5 X tkcymHn

A

A

CSIHNnCSSO0-7

d

CSIHnSO >§
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Only master mode (hold time):

¢ CSIHNCTL1: CSIHNSIT = 0, CSIHNCFGx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

tkevHn

Clock | [ [ | [ | [

CSIHnSC /
P tHscsBHMO

CSIHNCSSO0-7 /

e CSIHNCTL1: CSIHNSIT =1, CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

tkcyHn

CSIHNnSC /

tHsCSBHNL

A

\i

0.5 x tkcymHn

;|4
¢ -t

CSIHNCSSO0-7 /

CSSHOLD % tkcymHn
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(4) SC/SI/SO

Slave mode:

¢ CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO0: CSIGnDAPO = 0/0 or 1/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 0/0 or 1/1)

tkcyen
tkCYHn
Clock | | | J | J |
tkeysen
_ tkeysHn
B tkwLsen tkwHsGn
. tKWLSHn o . tKWHSHn
v
CsIGnsSC /
CSIHnSC N 7
tososen
tbsosHn
CSIGnSO
CSIHnSO
tssisen tHsisGn
¢ tssiSHn » ¢ tHSISHN »
CSIGnSI
CSIHNSI

e CSIG (CSIGNCTLL: CSIGNCKR/CSIGNCFGO0: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPXx = 1/0 or 0/1)

tkcyen
tKCYHn
Clock | | L L1
tkcysen
_ tkcysHn
B tkwHsGn tkwLsen
P tKwWHSHn _ » tkwLSHn
CcSIGnSC ¢~ e
CSIHnSC / \
N
tososen
tbsosHn
CSIGnSO
CSIHnSO
tssiscn tHsisGn
tssISHn tHSISHN
CSIGnSI
CSIHNSI
R0O1DS0442EJ0100 Rev.1.00 RENESAS Page 304 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

(5) RYO
e CSIG (CSIGNnCTL1: CSIGNCKR/CSIGNCFGO: CSIGnDAPO = 0/0)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHnDAPX = 0/0)

CSIGnSC
CSIHNnSC

tsryoen
tsrRYOHn

- '

CSIGnRYO \
CSIHNRYO L

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 0/1)

CSIGnSC
CSIHnSC

tsryoen
tSRYOHNn

CSIGnRYO
CSIHNRYO -
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e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/0)

CSIGnSC 7
CSIHnSC /

tsryoen
tsSRYOHn
-«

CSIGnRYO
CSIHNRYO L

CSHNTIC [

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 1/1)

CSIGnSC N\
CSIHNnSC

tsryoen
tSRYOHNn

-t !

CSIGnRYO
CSIHNRYO L
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(6) SsI

Slave mode:

e CSIG (CSIGNCTL1: CSIGNSSE=1, CSIGnCTL1: CSIGNCKR/CSIGnCFGO0: CSIGnDAPO = 0/0 or 1/1)
e CSIH (CSIHNCTLL1: CSIHNSSE=1, CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 0/0 or 1/1)

/

CSIGnSC
CSIHNnSC

tHssisen
tHSSISHN

tsssisen
tsssisHn

CSIGnSSI
CSIHNSSI

CSIGNSO Hi-Z
CSIHNSO

e CSIG (CSIGNCTL1: CSIGnSSE=1, CSIGNCTL1: CSIGNCKR/CSIGnCFGO0: CSIGnDAPO = 1/0 or 0/1)
e CSIH (CSIHNCTL1: CSIHNSSE=1, CSIHNCFGXx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 1/0 or 0/1)

//

CSIGnSC
CSIHnSC

tHssisen
tHSSISHN

tsssisen
tsssisHn

CSIGnSSI
CSIHNSSI

S ¢ /// J
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3B.5.11 RLIN2/RLIN3 Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
RLIN3 transfer rate LIN specification 1 20 kbps
LIN extended baud rate 1 115.2* kbps
UART function 15 Mbps
RLIN2 transfer rate LIN specification 1 20 kbps

Note 1. The LIN extended baud rate is not part of the LIN standard specification.

3B.5.12 RIIC Timing

Condition: REGVCC =EVCC =3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,
A1VREF = 3.0V t0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C

Table 3B.18  RIIC Timing (Normal Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
RIICnSCL clock period ferk 100 kHz
Bus free time (between stop/start condition) taur 4.7 us
Hold time*! tup: STA 4.0 us
RIICnSCL clock low-level width tLow 4.7 us
RIICNnSCL clock high-level time thich 4.0 us
Setup time for start/restart condition tsu: STA 4.7 us
Data hold time tuo: DAT CBUS compatible master 5.0 us
I2C mode 0*? us
Data setup time tsu: DAT 250 ns
Stop condition setup time tsu: STO 4.0 us
Capacitance load of each bus line Cb 400 pF

Remark: n=0,1

Note: If the system does not extend the RIICnSCL signal low hold time (t.ow), only the maximum data hold time (typ: DAT) needs to be
satisfied.

Note 1. At the start condition, the first clock pulse is generated after the hold time.

Note 2.  The system requires a minimum of 300 ns hold time internally for the RIICnSDA signal (at VIH min. of RIICnSCL signal). In
order to occupy the undefined area at the falling edge of RIICnSCL.
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Table 3B.19  RIIC Timing (Fast Mode)

Item Symbol Condition MIN. TYP. MAX. Unit
RIICnSCL clock period ferk 400 kHz
Bus free time (between stop/start condition) taur 1.3 us
Hold time*! tup: STA 0.6 us
RIICnSCL clock low-level width tLow 1.3 us
RIICNnSCL clock high-level time thich 0.6 us
Setup time for start/restart condition tsu: STA 0.6 us
Data hold time tup: DAT I2C mode 0*2 us
Data setup time tsu: DAT 100%3 ns
Stop condition setup time tsy: STO 0.6 us
Pulse width with spike suppressed by input filter tsp 0 50 ns
Capacitance load of each bus line Cb 400 pF

Remark: n=0,1

Note: If the system does not extend the RIICnSCL signal low hold time (t.ow), only the maximum data hold time (typ: DAT) needs to be
satisfied.

Note 1. At the start condition, the first clock pulse is generated after the hold time.

Note 2.  The system requires a minimum of 300 ns hold time internally for the RIICnSDA signal (at VIH min. of RIICnSCL signal). In
order to occupy the undefined area at the falling edge of RIICnSCL.

Note 3. The fast mode I2C bus can be used in normal mode I2C bus system. In this case, set the fast mode I2C bus so that it meets
the following conditions.
- If the system does not extend the RIICnSCL signal’s low state hold time: tsy: DAT 2 250 ns
- If the system extends the RIICnSCL signal's low state hold time:
Transmit the following data bit to the RIICnSDA line prior to releasing the RIICnSCL line
(1250 ns: Normal mode I°C bus specification).

RIICnSCL

RIICnSDA

tsur

__________ e

tsu: STA tho: STA tsp™ ™ tsu: STO

——
/ 7°‘( \

Sr P

Note: P: Stop condition S: Start condition Sr: Restart condition
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3B.5.13 RS-CANFD Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt0o55YV,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
Transfer rate Classical CAN mode 1 Mbps
Data bit rate Nominal bit rate < 500 kbps 5 Mbps
(CAN FD mode) Nominal bit rate > 500 kbps 2 Mbps
Internal delay time** tnobE 50 ns

Note 1.  tyope = Internal input delay time (tnpur) + Internal output delay time (toureur)

CANNTX
RH850/F1KM
Internal output delay time
(tOUTPUT) :
CAN controller
|t C < ef—
Internal input delay time
(tINPUT)
CANNRX

3B.5.14 FlexRay Timing
Condition: REGVCC =EVCC =3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,

A1VREF =3.0V to 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,

CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Products of CPU frequency 240 MHz max.
Item Symbol Condition MIN. TYP. MAX. Unit
Transfer rate 10 Mbps
Products of CPU frequency 160 MHz max.
Item Symbol Condition MIN. TYP. MAX. Unit
Transfer rate 5 Mbps
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3B.5.15 Ethernet Timing

3B.5.15.1 MII Interface

Condition: REGVCC =EVCC=3.0Vt055V,BVCC=3.0Vt03.6V,AOVREF=3.0Vto55V,
A1VREF = 3.0V t0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,
CL=15pF
<OQutput driver strength>
ETNBOTXD3-0 and ETNBOTXEN pins: Fast mode
ETNBOTXCLK pin: TTL type

Table 3B.20 Ml Interface (Transmission Interface)

Item Symbol Condition MIN. TYP. MAX. Unit
ETNBOTXCLK clock period treye 100 Mbps 40 - 100 ppm 40 40 + 100 ppm  ns
10 Mbps 400 — 100 ppm 400 400 + 100 ppm ns
ETNBOTXEN delay vs ETNBOTXCLK 1 treno CL=15pF 18 ns
ETNBOTXD[3:0] delay vs ETNBOTXCLK 1 tetop CL=15pF 18 ns

= ( [
ETNBNnTXEN Z_ )) )) )
ETNBNTXD3 to

ETNBNTXDO I( Preamble \D SFb X DATA \\ X cre \ﬂ
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<Input buffer>
ETNBORXCLK, ETNBORXDV, ETNBORXD[3:0], and ETNBORXER pins: TTL type

Table 3B.21  MIl Interface (Reception Interface)

Item Symbol Condition MIN. TYP. MAX. Unit

ETNBORXCLK clock period treye 100 Mbps 40 — 100 ppm 40 40 + 100 ppm ns
10 Mbps 400 — 100 ppm 400 400 + 100 ppm ns

ETNBORXDYV hold time vs trovH 10 ns

ETNBORXCLK 1

ETNBORXDV setup time vs trovs 10 ns

ETNBORXCLK 1

ETNBORXD[SO] hold time vs terDH 10 ns

ETNBORXCLK 1

ETNBORXD[3:0] setup time vs terps 10 ns

ETNBORXCLK 1

ETNBORXERR hold time vs tReRH 10 ns

ETNBORXCLK 1

ETNBORXERR setup time vs trers 10 ns

ETNBORXCLK 1t

ETNBnRRXCLK /_/_\_-,T\_ZL_\_/_\_J

trovs
=

\f
ETNBNRXDV 2 \ / teron

terps
ETNBNnRXD3to \ ‘) ( \ \ )\
ETNBnRXDO /( Preamble ) . SFD DATA ) CRC \
_tl1 tRerH
trers T‘R

ETNBNRXERR \l 7 $ | \

3B.5.15.2 Management Interface

Timing of management interface (ETNBOMDC and ETNBOMDIO) depends on software. It is necessary to adjust wait
time according to AC specification of PHY.
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3B.5.16 RSENT Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
Tick Time 1 90 us

3B.5.17 Timer Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF = 3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 uF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

TAUDOIly input high/low level width twrom/ n x Tsamp + 20*1*2 ns

(y=0to 15) twroi

TAUDOOY output cycle trocvk Slow mode 10 MHz

(y = 0to 15)

TAUBXIy input high/low level width twrem/ n x Tsamp + 20*1*2 ns

(x=0,1,y=0to 15) twreiL

TAUBXOy output cycle trecyk Slow mode 10 MHz

(x=0,1,y=0to 15)

TAUJxly input high/low level width*3 twran/ 600 ns

(x=0to3,y=0to03) twrai

TAUJxly pulse rejection** twriar) 100 ns

TAUJIXxOy output cycle tricvk Slow mode 10 MHz

(x=0to3,y=0to 3)

RTCAOOUT output cycle trrevk 1 Hz

TAPAOESO input high/low level width*®  tyesn/ 600 ns
twesi.

TAPAOESO pulse rejection** twesiry 100 ns

TAPAOUyY/VY/WYy output cycle treevk Slow mode 10 MHz

(y=P.N)

ENCAOTINy input high/low level width  twenti/ n x Tsamp + 20** ns

(y=0,1) twenTiL

ENCAOEy input high/low level width twenyin/ n x Tsamp + 20** ns

(y=0,1,C) twenyiL

PWGAYO output cycle tpwacyk Slow mode 10 MHz

(y = 0to 95)

Note 1. n: Sampling number of the digital noise filter for each input.
Tsamp: Sampling time of the digital noise filter for each input.

Note 2.  Input more than 1 count clock width of each timer counter channel.
Note 3. TAUJxly and TAPAOESO input width is needed to ensure that the internal timer input signal is activated.
Note 4.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.
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tWTDIH tWTDIL
tWTBIH tWTBIL
tWENTIH tWENTIL
_ tWENyIH ‘l L tWENyIL _
TAUDOly
TAUBxly
ENCAOT INy
ENCAOEy
tTDCYK
tTBCYK
tTJCYK
tRTCYK
tTPCYK
TAUDOOy - twecr .
TAUBXOy
TAUJIXOy
RTCAOOUT
TAPAOUYNy/Wy
PWGAyYO
tW'I'JIH tWTJIL
. twesk L twesi N
TAUIXly 3 '
TAPAOESO 4 7 R
t " tWTIJRJ
WTIIRJ tWESIRJ
tWESIRJ
Internal signal \
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3B.5.18 ADTRG Timing

REGVCC =EVCC=3.0Vt05.5V,BVCC=3.0VtoREGVCC, AOVREF=3.0Vto 55V,

Condition:
AL1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
ADCANTRGmM input hlgh/ tWADH/tWADL k x Tsamp + 20*1 ns
low level width
Note 1.  k: Sampling number of the digital noise filter for each input.
Tsamp: Sampling time of the digital noise filter for each input.
_ twabH ‘l |‘ twabL _
ADCANTRGmM
3B.5.19 Key Return Timing
Condition: REGVCC =EVCC =3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,
AL1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF £30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
KROIn input low level width*! twirL 600 ns
KROIn pulse rejection*? twirR) 100 ns

Note 1.  KROIn input width is needed to ensure that the internal key input signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value.
Noise such as the figure can be filtered.

tWK RL

KROINn /
7 _ o

tWK RRJ

Internal signal \ / \

< »
tWK RRJ

RO1DS0442EJ0100 Rev.1.00 RRENESAS
Sep 15, 2023

Page 315 of 422



RH850/F1KH, RH850/F1KM Section 3B Electrical Characteristics of RH850/F1KM-S4, RH850/F1KM-S2

3B.520 DCUTRST Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
DCUTRST input low level width** twrrL 600 ns
DCUTRST pulse rejection*? twrrry 100 ns

Note 1. DCUTRST input width is needed to ensure that the internal DCU reset input signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value.
Noise such as the figure can be filtered.

twrrL
< > R
DCUTRST /

tW'I'RRJ

Internal signal \ / \
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3B.5.21 Debug Interface Characteristics

3B.5.21.1  Nexus Interface Timing

Condition: REGVCC =EVCC =3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,
A1VREF = 3.0V t0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
<Input buffer>
DCUTDI, DCUTCK, DCUTMS, DCUTRST : TTL

<Output driver strength>
DCUTDO, DCURDY : Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
DCUTCK cycle width tockw 50 ns
DCUTDI setup time (vs DCUTCK 1) tspi 12 ns
DCUTDI hold time (vs DCUTCK 1) thoi 3 ns
DCUTMS setup time (vs DCUTCK 1)  tsus 12 ns
DCUTMS hold time (vs DCUTCK 1) thms 3 ns
DCUTDO delay time (| DCUTCK) topo 0 20 ns
"DCURDY delay time (| DCUTCK)  trovz 0 20 ns
DCUTCK (in) 7(—\—/—\_
- — >

DCUTDI (in) ><

tSEX tHDI

DCUTMS (in) ><

tSMS tHMS

DCUTDO (out) >< ><

tDDO

DCURDY (out) >< ><

tDRDYZ

\
A

'y
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3B.5.21.2 LPD (4 Pins) Interface Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=23.0Vto REGVCC, AOVREF=3.0Vt055V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =100 pF
<Input buffer>
LPDCLK, LPDI: TTL

<Output driver strength>
LPDCLKOUT, LPDO: Fast mode

Iltem Symbol Condition MIN. TYP. MAX. Unit
LPDCLK cycle time/ tLppcLkey 83.3 ns
LPDCLKOUT cycle time (max.12 MHz)
LPDCLK High-level width/ tupockw 0.5x tippeLkey — 10 ns
LPDCLK Low-level width
LPDCLKOUT High-level width/ tLrockow tLppckw — 10 ns
LPDCLKOUT low-level width
LPDI setup time (LPDCLK 1) tippis 41 ns
LPDI hold time (LPDCLK T) tLroiH 3 ns
LPDCLK to LPDCLKOUT delay time tLppcKkoD 44 ns
LPDO delay time (LPDCLKOUT 1) tLppoD 0 15 ns

. tLPDCLKCY o

tLPDCKW tLPDCKW
LPDCLK / \
LPDI
tLPDIS tLPDIH
tLPDCLKC‘(

A
y

tLP DCKOW tLP DCKOW

LPDCLKOUT\ %

- -
!

¢
tLP DCKOD

LPDO ><

tLPDOD
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3B.5.21.3 LPD (1 Pin) Interface Timing

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=3.0VtoREGVCC, AOVREF=3.0Vto 55V,
A1VREF = 3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,

CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =50 pF

<Input buffer>
LPDIO: TTL

<Output driver strength>
LPDIO: Fast mode

<External pull-up resistor>
LPDIO: 1 kQ to 10 kQ

Sep 15, 2023

Item Symbol Condition MIN. TYP. MAX. Unit
LPD (1 pin) baud rate 2.0 Mbps
3B.5.21.4 Debug Event Interface Timing
Condition: REGVCC =EVCC=3.0Vto5.5V,BVCC=3.0VtoREGVCC, AOVREF=3.0Vt055YV,
A1VREF =3.0Vt0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =50 pF
Item Symbol Condition MIN. TYP. MAX. Unit
EVTO hlgh/lOW level width tEVTOH/tEVTOL 50 ns
P tevroL ‘l |‘ tevroH ‘l
- > |- ™
((
EVTO 1)
€
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3B.6 A/D Converter Characteristics

Condition: REGVCC =EVCC=3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,
A1VREF = 3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
(2/2)
Item Symbol  Condition MIN. TYP. MAX. Unit
Conversion clock ADCLKn 8+ 40 MHz
Resolution RESn 12-bit mode 12 12 12 bit
10-bit mode 10 10 10 bit
Conversion time tconn ADCANSMPCR.SMPT[7:0] = 12 H(40 cycle) 1.25 5 us
(8M Hz*® < ADCLKn < 32 MHz), External MPX is not used
ADCANSMPCR.SMPT[7:0] = 18 H (46 cycle) 1.15 5.75 us
(8 MHz*® < ADCLKn < 40 MHz), External MPX is not used
ADCANSMPCR.SMPT[7:0] = 12 H (80 cycle) 2,54 10 us
(8 MHz*® < ADCLKn < 32 MHz), External MPX is used
ADCANSMPCR.SMPT[7:0] = 18 H (92 cycle) 2.3+ 115 us
(8 MHz*® < ADCLKn < 40 MHz), External MPX is used
Sampling time tsvp ADCANSMPCR.SMPT[7:0] = 12 H (18 cycle) 0.56 2.25 us
(8 MHz*3 < ADCLKn < 32 MHz)
ADCANSMPCR.SMPT[7:0] = 18 H (24cycle) 0.6 3 us
(8 MHZz*3 < ADCLKnN < 40 MHz)
Overall error TOEN 12-bitmode  AnVREF = ADCAnNIm (T&H not used) +4.0 LSB
45Vio55V ADCAOI0-5 (T&H used) +6.0 LSB
AnVREF = ADCAnNIm (T&H not used) +6.0 LSB
30Vio4sV ADCAOIO-5 (T&H used) +8.0 LSB
10-bitmode  AnVREF = ADCANIm +1.0 LSB
45Vios5V ADCANImS 20 LSB
AnVREF = ADCANIm +15 LSB
30Vio45v ADCANImS 25 LSB
Analog input voltage VAINOSN  ADCANIm T&H not used AnVSS ANnVREF Y
ADCAO0IO-5 T&H used 0.2 AOVREF-0.2 V
ADCAOIMS  AOVREF 2EVCC AQVSS EVCC \Y
AOVREF < EVCC AOVSS AOVREF \%
ADCAlImS  AlVREF=BVCC A1VSS BVCC \%
A1VREF < BVCC A1VSS A1VREF \%
Operation current IAOVREF  T&H not used 11 3.0 mA
IALVREF T&H used (max. 6 pins) *2 mA
STOP, DeepSTOP, IAOVREFS 1 10 WA
Cyclic STOP current IALVREFS
(@LPS is stopped)
T&H current ITH 05 13 mA/ch
T&H sampling time trrsmp 450 ns
T&H hold time trHHoLD 10 us
Set up time of self diagnosis tsoor 500 ns
voltage circuit
Set up time of self diagnosis tour 500 ns
voltage level
Pull-down resistor for ADCnIm pins VI = AnVREF 350 500 650 kQ
diagnosis of open pins ADCnImS pins  AOVREF 2 EVCC: VI = EVCC 100 215 800 kQ
AOVREF < EVCC: VI = AOVREF
A1VREF 2 BVCC: VI =BVCC
A1VREF < BVCC: VI = A1VREF
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@/2)

Iltem Symbol  Condition MIN. TYP. MAX. Unit

Accuracy of self-diagnosis TESHOSN  12-bit mode Self-diagnosis voltage level = AnVREF 4015-|TOEN| 4095 —
function (except diagnosis

of open pins) Self-diagnosis voltage level = 2/3AnVREF 2651-|TOEN| 2731 2811+|TOEn| —
Self-diagnosis voltage level = 1/2AnVREF 1968-|TOEN| 2048 2128+|TOEn| —
Self-diagnosis voltage level = 1/3AnVREF 1285-|TOEN| 1365 1445+TOEn| —
Self-diagnosis voltage level = AnVSS 0 80+|TOEN| —
10-bit mode  Self-diagnosis voltage level = AnVREF 1003-|TOEN| 1023 —
Self-diagnosis voltage level = 2/3AnVREF 663-[TOEN| 683 703+|TOEN| —
Self-diagnosis voltage level = 1/2AnVREF 492-|TOEnN| 512 532+|TOEN| —
Self-diagnosis voltage level = 1/3AnVREF 321-|TOEnN| 341 361+|TOEN| —
Self-diagnosis voltage level = AnVSS 0 20+|TOEN| —
Integral nonlinearity error*  ILEn 12-bitmode AnVREF = ADCAnNIm (T&H not used) +2.0 LSB
45Vio55V ADCAOI0-5 (T&H used) +3.0 LSB
ANVREF = ADCAnNIm (T&H not used) +3.0 LSB
30Vioasv ADCAOI0-5 (T&H used) +4.0 LSB
10-bit mode AnVREF = ADCANIm +1.0 LSB
45Vios5V ADCANImS 20 LSB
ANVREF = ADCANIm +1.5 LSB
30Vio45V ADCANImS 25 LSB
Differential nonlinearity DLEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) +1.0 LSB
errort 45Vio55V ADCAO0I0-5 (T&H used) 20 LSB
AnVREF = ADCAnNIm (T&H not used) +3.0 LSB
30Vio4sv ADCAOIO0-5 (T&H used) +4.0 LSB
10-bitmode AnVREF = ADCANIm +1.0 LSB
45Vios5V ADCANImS +15 LSB
AnVREF = ADCANIm +1.0 LSB
30Vio45v ADCANImS 20 LSB
Zero scale error ZSEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) 35 LSB
(offset error)* 45Vio55V ADCAO0I0-5 (T&H used) 55 LSB
ANnVREF = ADCAnNIm (T&H not used) 55 LSB
30Vio4sV ADCAO0I0-5 (T&H used) +7.5 LSB
10-bit mode AnVREF = ADCAnIm +0.5 LSB
45Vos5V ADCANImS 115 LSB
AnVREF = ADCANIm +1.0 LSB
30Vioasv ADCANIMS 20 LSB
Full scale error! FSEn 12-bitmode AnVREF = ADCAnNIm (T&H not used) +35 LSB
45Vio55V ADCAOI0-5 (T&H used) +55 LSB
ANVREF = ADCAnNIm (T&H not used) 5.5 LSB
30Vio4sv ADCAOI0-5 (T&H used) +75 LSB
10-bit mode AnVREF = ADCANIm +0.5 LSB
45Vios5V ADCANImS +15 LSB
ANVREF = ADCANIm +1.0 LSB
30Vio45V ADCANImS 20 LSB

Note: Conversion accuracy when ADCAOImMS terminal is converted in 12-bit mode: Conversion accuracy can be applied if lower 2-bit
is ignored from conversion result.

Note 1.  This does not include quantization error.
Note 2. 3.0 + 1.3 x (the number of used T&H)
Note 3. Include the oscillation accuracy of HS IntOSC.

Note 4. When the external multiplexer is used, the detailed time of A/D conversion is MPX setup time, sampling time and successive
approximation time. MPX setup time is same as “sampling time + successive approximation time”.
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CAUTION

When an external digital pulse is applied to APO, AP1, P8, P9, P18, and P19 pins during an A/D conversion this may
lead to an A/D conversion result with a larger conversion error as expected due to the coupling noise of the external

digital pulse.

The same behavior may apply when the digital buffer is used as an output pin. For the output port the potential
degradation increases with the driven total output current of the port. In addition the conversion resolution may drop if the
output current fluctuates at adjacent pins due to the coupling effect of the external circuit connected to these port pins.

3B.6.1 Equivalent Circuit of the Analog Input Block

ADCANImM
ADCANIMS

Rin

___ Cn
7777

RH850/F1KM-S4
Terminals Condition RIN (kQ) CIN (pF)
ADCAOQIO to 5 When T&H is used 14.1 2.2

When T&H is not used 3.8 2.1
ADCAOQI6 to 15 — 3.8 2.1
ADCAOQIOS to 3S, 5S to 118, 14S to 16S — 5.3 9.3
ADCAO0I4S, 17S to 19S — 7.2 9.3
ADCALIO to 15 — 3.8 2
ADCALIOS to 19S — 5.2 7.4
RH850/F1KM-S2
Terminals Condition RIN (kQ) CIN (pF)
ADCAO0IO to 5 When T&H is used 14.2 2.0

When T&H is not used 3.8 2.1
ADCAO0I6 to 15 — 3.8 21
ADCAOIOS to 3S, 5Sto 11S, 14S to 16S — 5.7 8.8
ADCAOQI4S, 17S to 19S — 7.0 8.8
ADCAL1IO to 15 — 4.0 2.0
ADCALIOS to 7S — 5.6 5.3

CAUTION

This specification is not tested during outgoing inspection. Therefore RIN and CIN are reference values only and not

guaranteed. In addition these values are specified as maximum values.
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3B.7 Flash Programming Characteristics

3B.7.1 Code Flash

The code flash memory is shipped in the erased state. If the code flash memory is read where it has not been written
after erasure (no write condition), an ECC error is generated, resulting in the occurrence of an exception.
Condition:  REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF =3.0 Vt0 5.5V,

ALVREF = 3.0 V to 5.5 V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,

CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

Table 3B.22  Basic Characteristics

Iltem Symbol Condition MIN. TYP. MAX. Unit
Operation frequency focLk*® 54 30 MHz
Number of rewrites*! CWRT Data retention of 20 years*? 1000 times

Note 1.  The number of rewrites is the number of erasures for each block. When the number of rewrites is “n” (n = 1000), the device
can be erased “n” times for each block. For example, when a block of 32 KB is erased after 256 bytes of writing have been
performed for different addresses 128 times, the number of rewrites is counted as 1. However, multiple writing to the same
address is not possible with 1 erasure (overwriting prohibited).

Note 2.  Retention period under average Ta = 85°C. This is the period starting on completion of a successful erasure of the code flash
memory.

Note 3. fpcik = 1/8 fepucik_n: System operating frequency for internal flash.

Note 4.  Only for program/erase operation.
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Table 3B.23  Programming Characteristic

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Programming time fock = 20 MHz 256 B 0.4* 6% ms
CWRT < 100 times 8 KB 20 20 ms
32 KB 80 360 ms
256 KB 0.6 2.7 s
384 KB 0.9 4.1 S
512 KB 1.2 54 S
768 KB 1.7 8.1 S
1MB 2.3 10.8 s
1.5MB 3.4 16.2 S
2 MB 45 215 S
3MB 6.8 32.3 s
4 MB 9 43 S
fpcik 2 20 MHz 256 B 0.5% 7.2 ms
CWRT 2= 100 times 8 KB o4 108 ms
32 KB 96 432 ms
256 KB 0.7 3.3 s
384 KB 1.1 4.9 S
512 KB 1.4 6.5 S
768 KB 2.1 9.8 S
1MB 2.7 13 S
1.5MB 4.1 19.5 S
2 MB 54 26 S
3 MB 8.1 39 s
4 MB 10.8 52 S
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Table 3B.23  Programming Characteristic

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Erase time feck 2 20 MHz 8 KB 39 120 ms
CWRT < 100 times 32 KB 141 480 ms
256 KB 1.2 35 S
384 KB 1.7 53 S
512 KB 2.3 7 S
768 KB 3.4 10.5 S
1MB 45 14 S
1.5MB 6.8 21 S
2 MB 9 28 s
3 MB 135 42 S
4 MB 18 56 S
fecik = 20 MHz 8 KB 47 144 ms
CWRT 2 100 times 32 KB 169 576 ms
256 KB 1.4 4.2 S
384 KB 21 6.3 S
512 KB 2.7 8.4 S
768 KB 41 12.6 S
1MB 54 16.8 S
1.5MB 8.1 25.2 S
2MB 10.8 33.6 s
3MB 16.2 50.4 S
4 MB 21.6 67.2 S

Note 1.  Only the processing time of the hardware. The overhead required by the software is not included.
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3B.7.2 Data Flash

The data flash memory is shipped in the erased state. If the data flash memory is read where it has not been written after
erasure (no write condition), an ECC error is generated, resulting in the occurrence of an exception.
Condition: REGVCC = EVCC = VPOC to 5.5 V, BVCC = VPOC to REGVCC, AOVREF = 3.0 Vt0 5.5V,

ALVREF = 3.0 Vt0 5.5 V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = ALVSS =0V,

CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL=30pF

Table 3B.24  Basic Characteristics

Iltem Symbol Condition MIN. TYP. MAX. Unit

Operation frequency focLk®® 54 30 MHz

Number of rewrites** CWRT Data retention 20 years*? 125k times
Data retention 3 years*? 250 k times

Note 1.  The number of rewrites is the number of erasures for each block. When the number of rewrites is “n” (n = 125000), the device
can be erased “n” times for each block. For example, when a block of 64 bytes is erased after 4 bytes of writing have been
performed for different addresses 16 times, the number of rewrites is counted as 1. However, multiple writing to the same
address is not possible with 1 erasure (overwriting prohibited).

Note 2.  Retention period under average Ta = 85°C. This is the period starting on completion of a successful erasure of the data flash
memory.

Note 3. fecik = 1/8 fepucik_n: System operating frequency for internal flash.

Note 4.  Only for program/erase operation.

Table 3B.25  Programming Characteristics

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Programming time fock = 20 MHz 4B 0.16*! 1.7+ ms
32 KB 1.4 6.8 S
64 KB 2.79 13.44 S
128 KB 5.58 26.88 S
Erase time fpcik 2 20 MHz 64 B 1.7+ 10% ms
32 KB 0.9 5.2 S
64 KB 1.74 10.24 S
128 KB 3.48 20.48 S
Blank check time frck 2 20 MHz 4B 30%* us
64B 100% us
32 KB 35.2 ms
64 KB 70.4 ms
128 KB 140.8 ms

Note 1.  Only the processing time of the hardware. The overhead required by the software is not included.
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3B.7.3 Serial Programming Interface

3B.7.3.1 Serial Programmer Setup Timing

Condition: REGVCC =EVCC =3.0Vt05.5V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto 55V,
A1VREF = 3.0V t0 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 uF +30%, Tj = —40 to (depend on the product) °C,

CL =30 pF
Iltem Symbol Condition MIN. TYP. MAX. Unit
FLMDO pulse input start time trp 15 ms
FLMDO pulse input end time trrE 101.5 ms
FLMDO low/high level width tew 3.2 us
FLMDO rise time tr 20 ns
FLMDO fall time tr 20 ns
Note: IOVCC: EVCC = BVCC = AOVREF = A1VREF
REGVCC,
IOvVCC
high level
FLMDO (high leve)
tf
D tor o
B [
/
RESET _/
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3B.7.3.2 Flash Programming Interface
Condition: REGVCC =EVCC=3.0Vto55V,BVCC=3.0Vto REGVCC, AOVREF=3.0Vto55V,
A1VREF =3.0Vto 5.5V, AWOVSS = ISOVSS = EVSS = BVSS = AOVSS = A1VSS =0V,
CAWOVCL: 0.1 pF £30%, CISOVCL: 0.1 yF +30%, Tj = —40 to (depend on the product) °C,
CL =30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
Flash Programming transfer 1-wired UART mode 1 Mbps
rate 2-wired UART mode 15 Mbps
(Products of CPU frequency 240 MHz max.)
2-wired UART mode 1 Mbps
(Products of CPU frequency 160 MHz max.)
FPCK cycle time tkcysk 3-wired clock sync mode 200*! ns
FPCK high level width tkwHsF 3-wired clock sync mode tkevse / 2 — 15 ns
FPCK low level width tkwLske 3-wired clock sync mode tkevse / 2 — 15 ns
FPDR setup time tssisk 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
FPDR hold time thsise 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
FPDT output delay tososk 3-wired clock sync mode 0 ns
(vs. FPCK) Not continuous transfer
(data: 1st bit)
3-wired clock sync mode —tkwnse + 3 X ns
Not continuous transfer tpeyc + 36
(data: except 1st bit)
FPDT hold time thsosF 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
Note 1.  Input an external clock that is more than 6 clocks of PCLK.
NOTE
treyc is period of PCLK.
. tKCYSF ;'
. tKWLSF tKWHSF
FPCK \ /
|/
tDSOSF . o o tHSOSF
N
FPDT >§ 2(
-
tSSISF tHSISF
1] ]
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3B.8 Thermal Characteristics

3B.8.1 Parameters

Package Item Symbol Estimate Unit Note

272-pin FPBGA Thermal Resistance Oja 21.1 °C/W Conforming to JESD51-7
Thermal Characterization Parameter ywjb 11.8 (4 layers)

233-pin FPBGA Thermal Resistance Oja 21.2 °C/IW Conforming to JESD51-7
Thermal Characterization Parameter ywjb 11.8 (4 layers)

176-pin LQFP Thermal Resistance Oja 35.5 °C/IW Conforming to JESD51-7

(RH850/F1KM-S4) Thermal Characterization Parameter wjb 27.6 (4 layers)

144-pin LQFP Thermal Resistance Oja 35.5 °C/IW Conforming to JESD51-7

(RHB50/F1KM-S4) Thermal Characterization Parameter wjb 26.9 (4 layers)

100-pin LQFP Thermal Resistance Oja 38.3 °C/IW Conforming to JESD51-7

(RHB50/F1KM-S4) Thermal Characterization Parameter wjb 28.1 (4 layers)

176-pin LQFP Thermal Resistance Oja 35.5 °C/IW Conforming to JESD51-7

(RH850/F1KM-S2) Thermal Characterization Parameter ywjb 27.6 (4 layers)

144-pin LQFP Thermal Resistance Oja 35.5 °C/W Conforming to JESD51-7

(RH850/F1KM-S2) Thermal Characterization Parameter ywjb 26.9 (4 layers)

100-pin LQFP Thermal Resistance Oja 38.3 °C/IW Conforming to JESD51-7

(RH850/F1KM-S2) Thermal Characterization Parameter ywjb 28.1 (4 layers)

NOTE

The thermal resistance and characterization parameters depend on the usage environment.

3B.8.2 Board
Conforming to JESD51-7 (4 layers)
Board Size (mm)
X Y Area (mm?)
Board 76.2 114.3 8709.66
Remaining copper rates Thickness of conductors
50-95-95-50% 70-35-35-70 ym
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Section 3C Electrical Characteristics of RH850/F1KM-S1

3C.1 Overview

The electrical spec of this device is guaranteed by the following operational condition. But, this condition is different
depends on each characteristics, so refer to each chapter for more detail.

3C.11 Pin Groups

3C.1.1.1 100-Pin Version

Symbol Pin Group Supplied by Related Pins / Ports
PgR REGVCC, AWOVSS X1, X2
PgE EVCC, EVSS Related ports: JPO, PO, P8, P9, P10, P11

Related pins: RESET , FLMDO
PgAO AOVREF, AOVSS Related port: APO

3C.1.1.2 80-Pin Version

Symbol Pin Group Supplied by Related Pins / Ports
PgR REGVCC, AWOVSS X1, X2
PgE EVCC, EVSS Related ports: JPO, PO, P8, P9, P10, P11

Related pins: RESET , FLMDO
PgAO AOVREF, AOVSS Related port: APO

3C.1.1.3 64-Pin Version

Symbol Pin Group Supplied by Related Pins / Ports
PgR REGVCC, AWOVSS X1, X2
PgE EVCC, EVSS Related ports: JPO, PO, P8, P9, P10

Related pins: RESET , FLMDO
PgAO0 AOVREF, AOVSS Related port: APO

3C.1.14 48-Pin Version

Symbol Pin Group Supplied by Related Pins / Ports
PgR REGVCC, AWOVSS X1, X2
PgE EVCC, EVSS Related ports: JPO, PO, P8, P9, P10
Related pins:m, FLMDO
PgAO AOVREF, AOVSS Related port: APO
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3C.1.2 General Measurement Conditions

3C.121 Common Conditions
e Power supply
- REGVCC =EVCC =VPOC*'t0 5.5V
- AOVREF=3.0Vt055V
- AWOVSS = ISOVSS = EVSS = AOVSS =0V
e Capacitance of the internal regulator
- CAWOVCL: 0.1 pF £30%
- CISOVCL: 0.1 pF £30%
e Operating temperature
- Tj=-40to +130°C @ R7F7016xx3AFP*2
- Tj=-40to +150°C @ R7F7016xx4AFP*2
xx = 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95
e Load conditions

- CL=30pF

Note 1. “VPOC” means POC (power-on clear) detection voltage. For more detail, see Section 3C.4.5.2, Voltage
Detector (POC, LVI, VLVI, CVM) Characteristics.
Note 2.  Regarding operation temperature of each product, see Section 1C.3, RH850/F1KM Product Lineup.
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3C.1.2.2 AC Characteristic Measurement Condition

(1) AC Test Input Measurement Points
Vce
Vi (MIN.) — /VIH (MIN.)
Test points
Vi MAX) - TV (MAX)
(2) AC Test Output Measurement Points

Vo MIN~—_ Ve (MIN)
Test points
Vo (MAX)=—— T Vo (MAX)

(3) Load Conditions

DUT

(device under test) —_I_

J/;CL=30pF

CAUTION

If the load capacitance exceeds 30 pF due to the circuit configuration, it is recommended to insert a buffer in order to
reduce capacitance to less than 30 pF.
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3C.2 Absolute Maximum Ratings

CAUTIONS

1. Do not directly connect outputs (or input/outputs) to each other, power supply and ground.

2. Even momentarily exceeding the absolute maximum rating for just one item creates a threat of failure in the
reliability of the products. That is, the absolute maximum ratings are the levels that raise a threat of physical
damage to the products. Be sure to use the products only under conditions that do not exceed the ratings. The
quality and normal operation of the product are guaranteed under the standards and conditions given as DC and AC

characteristics.

3. When designing an external circuit ensure that the connections don'’t conflict with the port state of this device.

3C.21 Supply Voltages

Item Symbol Condition MIN. TYP. MAX. Unit
System supply voltage REGVCC -0.5 6.5 \%
AWOVSS -0.5 0.5 \%
ISOVSS -0.5 0.5 \
Port supply voltage EVCC -0.5 6.5 \%
EVSS -0.5 0.5 \%
A/D-converter supply voltage AOVREF -0.5 6.5 \%
AOVSS -0.5 0.5 \%
3C.2.2 Port Voltages
Item Pin Group*! Symbol Condition MIN. TYP. MAX. Unit
Input PgR Vi -0.5 REGVCC + 0.5 \%
voltage (Do not exceed 6.5 V)
PgE -0.5 EVCC + 0.5 \%
(Do not exceed 6.5 V)
PgA0 -0.5 AOVREF + 0.5 \%

(Do not exceed 6.5

V)

Note 1.  The characteristics of the alternative-function pins are the same as those of the port pins unless otherwise specified.
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3C.2.3 Port Current

o) o0 X0 00 ol 0O o X
o a2 o o o oa 2o o o a2
O 620 0O 090 OO0 o Q9
© ©oo O oo ©CoO ©CO
O C N K O SO e A
pin pin pin pin pin pin pin pin pin pin
L J L N J L A )
e N N
side side side side side
L A A )
e
total total total

Definition of the condition:
- Per pin: Output current of one GPIO
- Per side: Total output current of all GPIO pins on one side of one I0Vxx
- Total: Total output current of both sides of one IOVxx

Note:
- GPIO: General-purpose 1/O pin (JPO, PO, P8, P9, P10, P11, APO)
- IOVxx: Power supply pin for I/O pins (EVCC/EVSS, AOVREF/AOVSS)
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3C.2.3.1 100-Pin Version

Iltem Symbol Pin Group Condition MIN.  TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
output Per side (Total of P9_0 to P9_6) -48 mA
current
Per side (Total of PO_0 to PO_3, P10_3 to P10_5, P10_15, —-48 mA
P11_0)
Per side (Total of JPO_3 to JPO_5, PO_4 to PO_6, PO_11 to —-48 mA
PO_14, P8_2, P8_10to P8_12)
Per side (Total of JPO_0 to JPO_2) -30 mA
Per side (Total of PO_7 to PO_10, P8_0, P8_1, P8 3 to P8_9) -48 mA
Per side (Total of P10_6 to P10_9) -40 mA
Per side(Total of P10_10 to P10_14, P11_1to P11_7) -48 mA
Per side (Total of P10_0 to P10_2) -30 mA
Total (EVCC) -60 mA
PgAO Per pin -10 mA
Total (AOVREF) -48 mA
Low-level IOL PgE Per pin 10 mA
23:?:& Per side (Total of P9_0 to P9_6) 48 mA
Per side (Total of PO_0 to PO_6, PO_11 to PO_14, P10_3to 48 mA
P10_5, P10_15, P11_0)
Per side (Total of JPO_0 to JPO_5, P8_2, P8_10to P8_12) 48 mA
Per side (Total of PO_7 to PO_10) 40 mA
Per side (Total of P8_0, P8_1, P8_3to P8_9) 48 mA
Per side(Total of P10_6 to P10_14, P11_1, P11_2) 48 mA
Per side (Total of P11_3 to P11_7) 48 mA
Per side (Total of P10_0 to P10_2) 30 mA
Total (EVCC) 60 mA
PgAO Per pin 10 mA
Total (AOVSS) 48 mA
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3C.2.3.2 80-Pin Version

Iltem Symbol Pin Group Condition MIN.  TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
output Per side (Total of P9_0to P9_6, P10_6 to P10_14, P11 1 to 48  mA
current

P11_4)

Per side (Total of P10_0 to P10_2) -30 mA

Per side (Total of PO_0 to PO_3, P10_3 to P10_5, P10_15, —-48 mA

P11_0)

Per side (Total of JPO_0 to JPO_5, PO_4 to PO_12, P8_0 to —-48 mA

P8_6)

Total (EVCC) -60 mA

PgAO Per pin -10 mA

Total (AOVREF) -48 mA
Low-level IOL PgE Per pin 10 mA
output Per side (Total of P9_0to P9_6, P10_6 to P10_14, P11 1 to 48  mA
current

P11 4)

Per side (Total of P10_0 to P10_2) 30 mA

Per side (Total of PO_0to PO_6, PO_11, PO_12, P10_3to 48 mA

P10_5, P10_15, P11_0)

Per side (Total of JPO_0 to JPO_5, PO_7 to PO_10, P8 0 to 48 mA

P8_6)

Total (EVSS) 60 mA

PgAO Per pin 10 mA
Total (AOVSS) 48 mA
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3C.2.3.3 64-Pin Version

Iltem Symbol Pin Group Condition MIN.  TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gl‘j:f:r:t Per side (Total of P9_0to P9_3, P10_6 to P10_14) 48  mA
Per side (Total of P10_0 to P10_2) -30 mA
Per side (Total of PO_0 to PO_3, P10_3 to P10_5) -48 mA
Per side (Total of JPO_0 to JPO_5, PO_4 to PO_6, P8 0 to -48 mA
P8_6)
Total (EVCC) -60 mA
PgAO Per pin -10 mA
Total (AOVREF) -48  mA
Low-level IOL PgE Per pin 10 mA
gl‘j:f:r:t Per side (Total of P9_0to P9_3, P10_6 to P10_14) 48  mA
Per side (Total of P10_0 to P10_2) 30 mA
Per side (Total of PO_0 to PO_6, P10_3 to P10_5) 48 mA
Per side (Total of JPO_0 to JP0_5, P8_0 to P8_6) 48 mA
Total (EVSS) 60 mA
PgAO0 Per pin 10 mA
Total (AOVSS) 48 mA
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3C.234 48-Pin Version

Iltem Symbol Pin Group Condition MIN.  TYP. MAX. Unit
High-level IOH PgE Per pin -10 mA
gb‘:f:;t Per side (Total of P9_0, P9_1, P10_6 to P10_10) 48  mA
Per side (Total of P10_0 to P10_2) -30 mA

Per side (Total of PO_0 to PO_3, P10_3 to P10_5) -48 mA

Per side (Total of JPO_0 to JP0_5, P8_0, P8_1) -48 mA

Total (EVCC) -60 mA

PgAO Per pin -10 mA

Total (AOVREF) -48 mA

Low-level IOL PgE Per pin 10 mA
(C’l‘j:f:r:t Per side (Total of P9_0, P9_1, P10_6 to P10_10) 48  mA
Per side (Total of P10_0 to P10_2) 30 mA

Per side (Total of PO_0 to PO_3, P10_3to P10_5) 48 mA

Per side (Total of JPO_0 to JPO_5, P8_0, P8_1) 48 mA

Total (EVSS) 60 mA

PgAO Per pin 10 mA

Total (AOVSS) 48 mA

3C.24 Temperature Condition

Item Symbol Condition MIN. TYP. MAX. Unit

Storage temperature Tstg -55 150 °C

Junction temperature Tj R7F7016xx3AFP -40 130 °C
R7F7016xx4AFP -40 150 °C

Note: xx = 84, 85, 86, 87, 88, 89, 90, 91, 92, 93, 94, 95

Regarding operation temperature of each product, see Section 1C.3, RH850/F1KM Product Lineup.
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3C.3 Operational Condition

3C3.1 Recommended Operating Conditions

Item Symbol Condition MIN. TYP. MAX. Unit
CPU clock frequency fepucik m 120 MHz
fepucLk L for OSTMn 60 MHz
Peripheral clock fekscik awora  for WDTAO 240* kHz
gi‘;ﬁ';gg;ﬂf“n) fekscik ataus  for TAUJO 40 MHz
for TAUJ2
fekscik_artca  for RTCAO 4 MHz
fekscik_aapca  for ADCAO 40 MHz
fekscik arour  for FOUT 24 MHz
fekscLk_periL for TAUDO 80 MHz
for TAUJ1
for TAUJ3
for ENCAO
for TAPAO
for PICO
fekscikrerz - for TAUBO 40 MHz
for RCFDCn (clkc)
for RSENTn
for PWBAN
for PWGAN
for PWSAN
fekseLk_iun for RLIN24n 40 MHz
for RLIN3n
fekseLk_ican for RCFDCn (pclk) 30 MHz
fekseik_icanosc  for RCFDCn (clk_xincan) 24 MHz
fekscur_icsi for CSIGn 80 MHz
for CSIHNn
fis inosc for WDTAL 240*2 kHz
fekscLk e for RIICn 40 MHz
femcix for LPSn 8 MHz
Power supply REGVCC REGVCC = EVCC VPOC*® 5.5 \%
EVCC
AOVREF 3.0 55 v
Normal operation voltage AWOVCL 1.1 1.25 1.35 \%
ISOVCL
Limited operation voltage** AWOVCL 1.35 1.43 \%
ISOVCL

Note 1.  For clock specification of peripherals, see Section 12C, Clock Controller of RH850/F1KM-S1 of the RH850/F1KH,
RH850/F1KM User’s Manual: Hardware.

Note 2.  This frequency depends on the internal oscillator (LS IntOSC).

Note 3. “VPOC” means POC (power-on clear) detection voltage (TYP. 2.85 V). For detail, see Section 3C.4.5.2, Voltage Detector
(POC, LVI, VLVI, CVM) Characteristics.
In addition, the guaranteed operation in DC characteristic.
And AC characteristic is guaranteed when more than 3.0 V.
When the power supply voltage is VPOC to 3.0 V, the device does not malfunction.

Note 4.  Reliability restrictions from 1.35 V to 1.43 V.
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3C.3.2 Oscillator Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, AOVREF = 3.0 V to 5.5 V, AWOVSS = ISOVSS = EVSS = AOVSS 0 V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C

(1) MainOSC (In Case of Using a Crystal/Ceramic)

Item Symbol  Condition MIN. TYP. MAX. Unit
MainOSC frequency*? fwosc 8 24 MHz
MainOSC current consumption  Ivosc After stabilization 1.9% 2.3% mA
MainOSC oscillation start point  Vuoscse VPOC \%
MainOSC oscillation operating  Vwoscor 0.5 x \
point REGVCC*?
MainOSC oscillation amplitude  Vuoscaue 0.4 x REGVCC \Y
-_ 0_2*2
MainOSC oscillation twsTs 2%L %2 ms
stabilization time
MainOSC transconductance Om mosc MOSCS.MOSCCLKACT =0, 11.1* mA/NV
MOSCC.MOSCAMPSELJ[1:0] = 00
MOSCS.MOSCCLKACT =0, 10.6*? mA/IV
MOSCC.MOSCAMPSELJ[1:0] = 01
MOSCS.MOSCCLKACT =0, 9.3* mA/IV
MOSCC.MOSCAMPSELJ[1:0] = 10
MOSCS.MOSCCLKACT =0, 7.8%2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 11
MOSCS.MOSCCLKACT =1, 8.6*2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 00
MOSCS.MOSCCLKACT =1, 7.8%2 mA/NV
MOSCC.MOSCAMPSEL[1:0] = 01
MOSCS.MOSCCLKACT =1, 6.1+ mA/IV
MOSCC.MOSCAMPSEL[1:0] = 10
MOSCS.MOSCCLKACT =1, 4.0%2 mA/IV

MOSCC.MOSCAMPSEL[1:0] = 11

Note 1.  Oscillator stabilization time is time until being set (“1") in MOSCS.MOSCCLKACT bit after MOSCE.MOSCENTRG bit is
written “1”, and depends on the setting value of MOSCST register. Please decide appropriate oscillation stabilization time by
matching test with resonator and oscillation circuit.

Note 2.  This is reference value.

Note 3.  The following four crystal/ceramic resonator frequencies are supported: 8 MHz, 16 MHz, 20 MHz and 24 MHz.
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(2) MainOSC (In Case of External Clock Input to X1)

Iltem Symbol  Condition MIN. TYP. MAX. Unit
X1 clock Input frequency** fex 8 24 MHz
X1 clock Input cycle time texcve 41.7 125 ns
X1 High level Input voltage Vin 0.7 x REGVCC REGVCC + V
0.5
@Flash Programing Interface*? 0.8 x REGVCC REGVCC + V
0.5
X1 Low level Input voltage Vi -0.5 0.3 x \
REGVCC
@Flash Programing Interface*? -0.5 0.2 x \
REGVCC
X1 Input leakage current Iun VI =REGVCC 0.5 uA
(i Vi=0V -0.5 PA
X1 clock Input low-level pulse  tex. fex = 8 MHz 58 ns
width fex = 16 MHz 26 ns
fex = 20 MHz 20 ns
fex = 24 MHz 16 ns
X1 clock Input high-level pulse  texy fex = 8 MHz 58 ns
width fex = 16 MHz 26 ns
fex = 20 MHz 20 ns
fex = 24 MHz 16 ns
X1 clock Input period jitter -0.3 0.3 ns

Note 1.  The following four external clock input frequencies are supported: 8 MHz, 16 MHz, 20 MHz and 24 MHz.
Note 2. X2 should be open and its parasitic capacitance should be less than 5 pF.

CAUTION

The oscillation stabilization time differs according the matching with the external resonator circuit. It is recommended to
determine the oscillation stabilization time by an oscillator matching test.

NOTE

Recommended oscillator circuit is shown below.
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3C.3.3 Internal Oscillator Characteristics

Condition: REGVCC = EVCC = VPOC t0 5.5V, AOVREF = 3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

LS IntOSC frequency frL 220.8 240 259.2 kHz

HS IntOSC frequency*? **  fgy 7.6 8 8.4 MHz
After user trimming @ trimming temp 7.92 8 8.08 MHz

HS IntOSC current Irn After stabilization 170** MA

consumption

HS IntOSC oscillation tRHSTB 54.4 us

stabilization time

Note 1.  This is reference value.

Note 2. The HS IntOSC frequency may not meet the specification range (8.00 MHz +0.4 MHz, 8.00 MHz +0.08 MHz after user

trimming @ trimming temp) in the while writing/erasing the code/data flash.

Note 3. The HS IntOSC frequency may not meet the specification range in the Cyclic STOP/Cyclic RUN mode.

3C.34 PLL Characteristics

3C.34.1 PLL1 (for CPU/Peripheral) Characteristics

Condition: REGVCC = EVCC = VPOC t0 5.5 V, AOVREF = 3.0 Vt0 5.5 V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 yF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
Input frequency feLLicLkin MainOSC 8 24 MHz
HS IntOSC After user trimming @ 7.92 8.0 8.08 MHz
trimming temp*3 *4
Output frequency fepLLiouT MainOSC 80 120 MHz
HS IntOSC*®  After user trimming @ 79.2 80 80.8 MHz
trimming temp*3
fepLLOUT 79.2 80 80.8 MHz
Output period jitter** tepa -100 100 ps
Long term jitter*? tirs term =1 pus -500 500 ps
term =10 ps -1 1 ns
term = 20 ps -2 2 ns
Lock time*? tieka 104 112.3 122.1 us

Note 1.  This is reference value.
Note 2.  Lock time is time until being set (“1”) in PLL1S.PLL1CLKACT bit after PLL1IE.PLLLIENTRG bit is written “1”.

Note 3. The HS IntOSC has a frequency deviation. When the HSIntOSC is used the frequency deviation should be considered for the

customer application as it affects peripheral functions (e.g. TAUx, ADCAn, etc.).

Note 4. Do not select the PLL1 as clock source during the code/data flash write and/or erase.
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3C.4 DC Characteristics

3C4.1 Capacitance
Condition: REGVCC = EVCC = AOVREF = AWOVSS = |SOVSS = EVSS = A0VSS =0V,

Ta=25°C
Iltem Symbol Condition MIN. TYP. MAX. Unit
Input capacitance CI+t f=1MHz 10 pF
Input/output capacitance Clo*? 0 V for non measurement pins 10 pF

Note 1.  ClI: Capacitance between the input pin and ground

Note 2.  CIO: Capacitance between the input/output pin and ground

R01DS0442EJ0100 Rev.1.00 RENESAS Page 344 of 422
Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C4.2 Pin Characteristics

Condition: Some of the conditions mentioned in this chapter can be selected by software and described in the hardware user's
manual.

(1/2)

Port Input Buffer Function Port Output Drive Other Port Function
Pin Name |CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
RESET | — — / - — — - - —
FLMDO  |— v — — — — — v v
APO_0 v — — — — v Slow — v
APO_1 v — — — — v Slow — v
APO_2 v — — — — v Slow — v
APO_3 v — — — — v Slow — v
APO_4 v — — — — v Slow — vl
APO_5 v — — — — v Slow — v
APO_6 v — — — — v Slow — v
APO_7 » — — _ _ v Slow — v
APO_8 v — — — — v Slow — v
APO_9 v — — — — v Slow — v
APO_10 v — — — — v Slow — v
APO_11 |V — — — — v Slow — v
APO_12 v — — — — v Slow — v
APO_13 |V — — — — v Slow — v
APO_14 v — — — — v Slow — v
APQ_15 v — — — — v Slow — v
JPO_O — v — v v — Slow 4 v
JPO_1 — v — v — — Slow/Fast v v
JPO_2 — v — v v — Slow/Fast 4 v
JPO_3 — v — v v — Slow/Fast v v
JPO_4 — —_ — v —#5 — Slow v v
JPO_5 — v — v — — Slow/Fast v v
PO O — v — v — — Slow/Fast v v
PO_1 — v — v — — Slow/Fast v 4
PO _2 — v — v — — Slow/Fast*? 4 v
PO_3 — v — v — — Slow/Fast*? v v
PO_4 — v — v — — Slow/Fast v v
PO_5 — v — v — — Slow/Fast*® v v
PO_6 — v — v — — Slow/Fast*3 v v
PO_7 — v — v — — Slow/Fast v v
PO_8 — v — v — — Slow/Fast 4 v
P0O_9 — v — v — — Slow/Fast v v
PO_10 — v — v — — Slow/Fast v v
PO_11 — v — v — — Slow/Fast v v
PO_12 — v — v — — Slow/Fast v v
PO_13 — v — v — — Slow/Fast 4 v
PO_14 — v — v — — Slow/Fast v v
P10 0 — v — v — — Slow/Fast 4 v
P10 1 — v — v — — Slow/Fast*® v v
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(212)
Port Input Buffer Function Port Output Drive Other Port Function
Pin Name | CMOS SHMT1 SHMT2 SHMT4 TTL Analog Strength Mode Pull-up Pull-down
P10 2 — v — v — — Slow/Fast*3 v v
P10_3 — 4 — 4 — — Slow/Fast v 4
P10 4 — v — v — — Slow/Fast v 4
P10 5 — 4 — 4 — — Slow/Fast v 4
P10_6 — 4 — v — — Slow/Fast v v
P10_7 — 4 — 4 — — Slow/Fast 4 4
P10_8 — v — v — — Slow/Fast v v
P10_9 — v — v — — Slow/Fast v 4
P10_10 — 4 — 4 — — Slow/Fast v 4
P10_11 — v — v — — Slow/Fast v v
P10_12 — 4 — 4 — — Slow/Fast 4 4
P10_13 — 4 — v — — Slow/Fast v v
P10_14 — 4 — 4 — — Slow/Fast 4 4
P10_15 — 4 — 4 — — Slow/Fast v 4
P11 0 — v — v — — Slow/Fast v 4
P11 1 — v — v — — Slow/Fast v v
P11 2 — v — v — — Slow/Fast*® v v
P11 3 — v — v — — Slow/Fast*3 v v
P11_4 — v — v — — Slow/Fast v v
P11 5 — v — v — — Slow/Fast v 4
P11 6 — v — v — — Slow/Fast*® v v
P11 7 — v — v — — Slow/Fast*® v 4
P8 0 — v — v — v Slow v Vx4
P8 1 — v — v — v Slow v VA
P8_2 — v — v — v Slow v v/x
P8_3 — v — v — v Slow v v/x
P8 4 — v — v — v Slow v v
P8 5 — v — v — v Slow v v/x
P8 6 — v — v — v Slow v VA
P8_7 — v — v — v Slow v v/x
P8 8 — v — v — v Slow v VA
P8_9 — v — v — v Slow v v
P8_10 — v — v — v Slow v v/x
P8 11 — v — v — v Slow v vxh
P8_12 — v — v — v Slow v v/x
P9 0 — v — v — v Slow v VA
P9 1 — v — v — v Slow v v/x
P9 2 — v — v — v Slow v v/x
P9_3 — v — v — v Slow v %
P9 4 — v — v — v Slow v v/x
P9 5 — v — v — v Slow v VA
P9_6 — v — v — v Slow v v/x
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Note 1.  Pull-down resistor for ADC diagnostic purpose. Control via ADC self-diagnostic register.
Note 2.  Supports Cload: 100 pF
Note 3.  Supports Cload: 50 pF

Note 4.  Pull-down resistors for ADC diagnostic and internal pull-down purposes. For ADC diagnostic, control via ADC self-diagnostic
register. For internal pull-down, control via PD register.

Note 5. TTL is selected for Boundary scan mode or Nexus in normal operating mode.
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Condition: REGVCC = EVCC = VPOC t0 5.5 V, AOVREF = 3.0 V to 5.5 V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,
CAWOVCL: 0.1 yF +30%, CISOVCL: 0.1 uF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

(1/2)
Iltem Symbol Condition MIN. TYP. MAX. Unit
High level input VIH CMOS 0.65 xIOVCC IOVCC+03 V
voltage SHMT1* 0.65 x IOVCC IoVCC +0.3  V
SHMT2 0.75 x IOVCC IOVCC+0.3 V
SHMT4 0.8 x lOVCC IOVCC+0.3 V
TTL EVCC = VPOC to 3.6 V 2.0 IOVCC +0.3 V
EVCC=36Vt055V 2.2 IOVCC +0.3 V
Low level input VIL CMOS -0.3 0.35 xIovCC V
voltage SHMT1 -0.3 0.35x IOVCC  V
SHMT2 -0.3 0.25xI0VCC  V
SHMT4 -0.3 05xI0VCC  V
TTL -0.3 0.8 %
Input hysteresis for  VH SHMT1 0.3 \%
Schmitt SHMT2 0.2 x IOVCC v
SHMT4 0.1 %
Input leakage ILIH "RESET , FLMDO, JPO, PO, P8, P9, P10, P11 0.5 HA
current pin, VI = EVCC*?
APO pin, VI = AOVREF*, Tj < 130°C 0.3 A
APO pin, VI = AOVREF*2 0.5 A
ILIL "RESET , FLMDO, JPO, PO, P8, P9, P10, P11 -0.5 HA
pin, VI = 0 V*?
APO pin, VI = 0 V*2, Tj < 130°C -0.3 A
APOQ pin, VI = 0 V*2 -0.5 A
Internal pull-up RU except FLMDO pin, VI=0V 20 (275 pA) 40 100 kQ
resistance FLMDO pin, VI = 0 V/*3 4 (1375 pA) 36 kQ
Internal pull-down RD except FLMDO pin, VI = EVCC 20 (275 pA) 40 100 kQ
resistance FLMDO pin, VI = EVCC 4 (1375 pA) 36 kQ
High level output VOH Fast mode IOH = -5 mA (6 pins) ** IOVCC -1.0 \%
voltage IOH = 3 mA (10 pins) ** IOVCC - 1.0 v
IOH = —1 mA (16 pins) ** IOVCC - 0.5 v
IOH = -0.1 mA (16 pins) ** IOVCC - 0.5 \Y,
Slow mode IOH = -1 mA (16 pins) ** IOVCC - 0.5 \%
IOH = -0.1 mA (16 pins) ** IOVCC - 0.5 \Y,
Low level output VOL Fast mode IOL = 5 mA (6 pins)** 0.4 \%
voltage IOL = 3 mA (10 pins)** 0.4 v
IOL = 1 mA (16 pins)** 0.4 \Y
Slow mode IOL = 1 mA (16 pins)** 0.4 \Y
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(2/2)
Iltem Symbol Condition MIN. TYP. MAX. Unit
Rise/Fall time terp/tkep Fast mode CL =30 pF 7 ns
(exceptbelow ¢ _ 50 pr 12 ns
pins)*
CL =100 pF 24 ns
Fast mode CL =50 pF 6 ns
(PO_5, PO_S8,
P10_1, P10_2,
P11 2, P11_3,
P11_6, P11_7)*¢
Fast mode CL =100 pF 6.15 ns
(PO_2, PO_3)*®
Slow mode*® CL =30 pF 37 ns
CL =50 pF 62 ns
CL =100 pF 124 ns
Output frequency fo Fast mode CL =30 pF 40 MHz
Slow mode CL =30 pF 10 MHz
CL =50 pF 6 MHz
CL =100 pF 3 MHz

Note 1. “IOVCC” means the pins are assigned to the power supply (EVCC, and AOVREF).
Note 2.  Not select the analog input function of ADCn.

Note 3.  When the internal pull-up resistor of FLMDO pin is applied by FLMDCNT register, please connect 86 kQ or more as external
pull-down resistor.

Note 4.  The number of pin indicates simultaneous ON.
Note 5. Measurement point: 0.1 x IOVCC to 0.9 x IOVCC
Note 6. Measurement point: 0.2 x IOVCC to 0.8 x IOVCC
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3C4.2.1 Output Current

(1) 100-Pin Version

Item Symbol  Pin Group Condition MIN. TYP. MAX. Unit
High- IOH PgE Per side P9 Oto P9_6 -7 mA
':L:’tf)'ut PO_Oto PO_3, P10_3to P10_5, P10_15, P11 0 -30 mA
current JPO_3to JPO_5, PO_4to PO_6, PO_11to PO_14,P8_2, -30 mA
P8_10to P8_12
JPO_0to JPO_2 -11  mA
PO_7to PO_10, P8 0, P8_1,P8 3to P8 9 -29 mA
P10_6to P10_9 -20 mA
P10 _10to P10 _14, P11 1to P11 7 -30 mA
P10_0to P10_2 -15 mA
Total -60 mA
(EVCC)
PgAO0 Total -16 mA
(AOVREF)
Low-level I0OL PgE Per side P9 Oto P9 6 7 mA
25:?:& P0O_0to PO_6, PO_11 to PO_14, P10_3 to P10_5, 30 mA
P10_15, P11 0
JPO_0to JPO_5, P8_2, P8_10 to P8_12 26 mA
PO_7to PO_10 20 mA
P8_0,P8_1, P8_3to P8_9 9 mA
P10_6to P10 14, P11 1, P11 2 30 mA
P11 3to P11 7 25  mA
P10 _0to P10 _2 15 mA
Total 60 mA
(EVSS)
PgAO0 Total 16 mA
(AOVSS)

Note: For detail of the definition of “side” and “total”, see Section 3C.2.3, Port Current.
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(2) 80-Pin Version

Iltem Symbol  Pin Group Condition MIN.  TYP. MAX. Unit
High- IOH PgE Perside P9 OtoP9 6,P10 6toP10_14,P11 1to P11 4 -30 mA
level P10_0 to P10_2 -15 mA
output = =
current PO_0Oto PO_3, P10 _3to P10_5,P10_15,P11 0 -30 mA
JPO_0to JPO_5, PO_4to PO_12, P8_0to P8_6 -30 mA
Total -60 mA
(EVCC)
PgAO0 Total -11  mA
(AOVREF)
Low-level 10OL PgE Perside P9 0toP9 6,P10 6toP10_14,P11 1to P11 4 30 mA
output P10_0to P10_2 15 mA
current = =
PO_0Oto PO_6, PO_11, PO_12, P10_3to P10_5, 30 mA
P10_15, P11 0
JPO_0to JPO_5, PO_7to PO_10, P8_0to P8_6 21 mA
Total 60 mA
(EVSS)
PgAO Total 11 mA
(AOVSS)

Note: For detail of the definition of “side” and “total”, see Section 3C.2.3, Port Current.
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(3) 64-Pin Version

Iltem Symbol  Pin Group Condition MIN.  TYP. MAX. Unit
High- IOH PgE Perside P9 OtoP9 3,P10 6to P10 _14 -30 mA
level P10_0 to P10_2 -15 mA
output = =
current PO _Oto PO_3,P10 _3to P10 5 27 mA
JP0_0to JPO_5, PO_4to PO_6, P8_0to P8_6 24 mA
Total -60 mA
(EVCC)
PgAO0 Total -10 mA
(AOVREF)
Low-level IOL PgE Perside P9 0OtoP9 3,P10 _6toP10_14 30 mA
output P10_0to P10_2 15 mA
current - —
PO_0to PO_6, P10_3to P10_5 30 mA
JPO_0Oto JPO_5,P8 OtoP8_6 13 mA
Total 60 mA
(EVSS)
PgAO0 Total 10 mA
(AOVSS)

Note: For detail of the definition of “side” and “total”, see Section 3C.2.3, Port Current.
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(4) 48-Pin Version

Iltem Symbol  Pin Group Condition MIN. TYP. MAX. Unit
High- IOH PgE Perside P9 _0,P9_1,P10 6toP10_10 27 mA
level P10_0 to P10_2 -15  mA
output = =
current PO_0to PO_3, P10_3to P10_5 27 mA
JPO_0to JPO_5,P8 0, P8 1 -8 mA
Total —-60 mA
(EVCC)
PgA0 Total -8 mA
(AOVREF)
Low-level 10L PgE Perside P9 _0,P9_1,P10 6to P10_10 27 mA
output P10_0to P10_2 15  mA
current = =
PO_Oto PO_3, P10_3to P10_5 27 mA
JPO_0to JPO_5,P8 0, P8 1 8 mA
Total 60 mA
(EVSS)
PgA0 Total 8 mA
(AOVSS)

Note: For detail of the definition of “side” and “total”, see Section 3C.2.3, Port Current.
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3C.4.3 Power Supply Currents
Condition: REGVCC, EVCC, AOVREF total current. But the 1/O buffer is stopped.
Condition
Item Symbol CPU PLL Tj Peripheral*> | MIN. TYP.* | MAX. | Unit
RUN mode current IDDR Run Run —40 to 150°C | Run(#1) 32 67 mA
(120 MHz) 25°C Stop(#1) 26 mA
RUN mode current IDDR3 Run Run —40 to 150°C | Run(#2) 43 82 mA
(During data/code flash (120 MHz)
programming)
RUN mode current IDDH Run Run —40 to 150°C | Run(#3) 29 63 mA
(HALT state) (120 MHz)
Condition
Item Symbol CPU PLL Tj Peripheral*> | MIN. TYP.*L | MAX. | Unit
STOP mode current IDDS Stop Stop —401t0 90°C | Stop(#2) 0.7 12 mA
110°C Stop(#2) 17 mA
135°C Stop(#2) 31 mA
DeepSTOP mode IDDDS Power off Power off | —40 to 85°C Stop(#3) 50 470 MA
current 105°C Stop(#3) 830  |pA
125°C Stop(#3) 1370 PA
Cyclic RUN mode IDDCR Run Stop —40 to 90°C Run(#4) 3.6 21 mA
current (HS IntOSC) 115°C Run(#4) o8 mA
135°C Run(#4) 40 mA
Cyclic STOP mode IDDCS Stop Stop —40 to 90°C Run(#5) 1.1 13 mA
current 110°C Run(#5) 18 mA
135°C Run(#5) 32 mA

Note 1.
-Tj=25°C

- REGVCC = EVCC = AOVREF =5.0 V
- AWOVSS = EVSS = AOVSS =0V

Note 2.

Caution:

Operating condition of each peripheral function is shown in the table of next page.

The condition of “TYP.” shows the specification with the following conditions. Also, the value is just for reference only.

It must be ensured that the junction temperature in the Ta range remains below Tj < 150°C and does not exceed its limit

under application conditions (thermal resistance, power supply current, peripheral current (if not included in power supply
current), port output current and injection current).
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Run Stop
Function (#1) (#2) #3) (#4) (#5) (#1) (#2) (#3)
AWO MainOSC Run Run Run Stop Stop Run Stop Stop
HS IntOSC | Run Run Run Run Stop Run Stop Stop
FOUT Stop Stop Stop Stop Stop Stop Stop Stop
LPS Stop Stop Stop Stop Stop Stop Stop Stop
RRAM Read/Write | Read/Write | No access | Fetch No access Read/Write | No access | No access
WDTAO Stop Stop Stop Stop Stop Stop Stop Stop
TAUJO, Run Run Run Run Run Stop Stop Stop
TAUJ2 (LS IntOSC) | (LS IntOSC)
RTCAO Run Run Run Run Run Stop Stop Stop
(LS IntOSC) | (LS IntOSC)
CLMAO Run Run Run Run Stop Stop Stop Stop
CLMA1 Run Run Run Stop Stop Stop Stop Stop
ADCAO Run*! Run*! Run*! Stop Stop Stop Stop Stop
I1ISO CPU Run (PLL1) | Run (PLL1) |HALT Run Stop Run (PLL1) | Stop Power off
(PLLY1) (HS IntOSC)
DMA Run Run Run Stop Stop Stop Stop
PLL1 Run Run Run Stop Stop Run Stop
Code flash | Fetch Fetch No access | No access No access Fetch No access
Data flash | Read Write/Erase | No access | No access No access Read No access
LRAM Read/Write | Read/Write | No access | No access No access Read/Write | No access
OSTMO Run Run Run Stop Stop Stop Stop
WDTAL Stop Stop Stop Stop Stop Stop Stop
TAUDO Run Run Run Stop Stop Stop Stop
TAUBN Run Run Run Stop Stop Stop Stop
TAUJL, Run Run Run Stop Stop Stop Stop
TAUJ3
TAPA, PIC | Stop Stop Stop Stop Stop Stop Stop
ENCAO Run Run Run Stop Stop Stop Stop
PWM-diag | Run Run Run Stop Stop Stop Stop
RLIN3n Run Run Run Stop Stop Stop Stop
RLIN24n Wait Wait Wait Stop Stop Stop Stop
RCFDCn Wait Wait Wait Stop Stop Stop Stop
CSIGn Run Run Run Stop Stop Stop Stop
CSIHn Run Run Run Stop Stop Stop Stop
RIICn Wait Wait Wait Stop Stop Stop Stop
KR Wait Wait Wait Stop Stop Stop Stop
RSENTN Run Run Run Stop Stop Stop Stop
CLMA3 Run Run Run Stop Stop Stop Stop
Note 1. T&H used.
R0O1DS0442EJ0100 Rev.1.00 REN ESNS Page 355 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C44 Injection Currents

Table 3C.1 Definition of Pin Group (100-Pin Version)

Symbol Power Supply for Pin Group Pin

PgE EVCC, EVSS JPO, PO, P10, P11
PgE’ EVCC, EVSS P8, P9

PgAO AOVREF, AOVSS APO
Table 3C.2 Definition of Pin Group (80-Pin Version)

Symbol Power Supply for Pin Group Pin

PgE EVCC, EVSS JPO, PO, P10, P11
PgE’ EVCC, EVSS P8, P9

PgAO AOVREF, AOVSS APO

Table 3C.3 Definition of Pin Group (64-Pin Version)

Symbol Power Supply for Pin Group Pin

PgE EVCC, EVSS JPO, PO, P10
PgE’ EVCC, EVSS P8, P9

PgAO AOVREF, AOVSS APO

Table 3C.4 Definition of Pin Group (48-Pin Version)

Symbol Power Supply for Pin Group Pin

PgE EVCC, EVSS JPO, PO, P10
PgE’ EVCC, EVSS P8, P9

PgAO AOVREF, AOVSS APO
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3C44.1 Absolute Maximum Ratings

(1) 100-Pin Version

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingpm PgE Per pin 10 mA
VIN >VCC Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgAO Per pin 10 mA
Total 60 mA
Negative overload current linanm PgE Per pin -10 mA
VIN <VSS Total —60 mA
PgE’ Per pin -10 mA
Total —60 mA
PgAO0 Per pin -10 mA
Total —60 mA

CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. Incase of an injected current condition for PgAO, TESHOSN is kept when the injected current is applied to an
adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin where
the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing absolute
value of injection current.

(2) 80-Pin Version

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingpm PgE Per pin 10 mA
VIN >vee Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgA0 Per pin 10 mA
Total 60 mA
Negative overload current linanm PgE Per pin -10 mA
VIN <VSS Total —-60 mA
PgE’ Per pin -10 mA
Total —60 mA
PgAO0 Per pin -10 mA
Total —60 mA

CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. Incase of an injected current condition for PgAO, TESHOSN is kept when the injected current is applied to an
adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin where
the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing absolute
value of injection current.
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(3) 64-Pin Version

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingpm PgE Per pin 10 mA
VIN > VCC Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgA0 Per pin 10 mA
Total 60 mA
Negative overload current linanm PgE Per pin -10 mA
VIN <VSS Total —-60 mA
PgE’ Per pin -10 mA
Total —60 mA
PgAO0 Per pin -10 mA
Total —60 mA

CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. Incase of an injected current condition for PgAO, TESHOSN is kept when the injected current is applied to an
adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin where
the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing absolute
value of injection current.

(4) 48-Pin Version

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingpm PgE Per pin 10 mA
VIN>Vvee Total 60 mA
PgE’ Per pin 10 mA
Total 60 mA
PgA0 Per pin 10 mA
Total 60 mA
Negative overload current linanm PgE Per pin -10 mA
VIN <VSS Total —-60 mA
PgE’ Per pin -10 mA
Total —-60 mA
PgAO0 Per pin -10 mA
Total —60 mA

CAUTIONS

1. The DC injection current (Total) must satisfy the specifications of the injection current per pin.

2. Incase of an injected current condition for PgAO, TESHOSN is kept when the injected current is applied to an
adjacent pin where the ADC self-diagnosis is executed. When an injected current is applied to the same pin where
the ADC self-diagnosis is executed the TESHOSN deviating value will increase sharply with increasing absolute
value of injection current.
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3C.4.4.2 DC Characteristics for Overload Current

(1) 100-Pin Version

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN >VCC Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgAO Per pin 3 mA
Total 20 mA
Negative overload current linan PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgE’ Per pin -3 mA
Total -20 mA
PgAO0 Per pin -3 mA
Total =20 mA

NOTE

These specifications are not tested on sorting and are specified based on the device characterization.

(2) 80-Pin Version

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN>VCC Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgAO0 Per pin 3 mA
Total 20 mA
Negative overload current linan PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgE’ Per pin -3 mA
Total -20 mA
PgA0 Per pin -3 mA
Total -20 mA

NOTE

These specifications are not tested on sorting and are specified based on the device characterization.
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(3) 64-Pin Version

Iltem Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN > VCC Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgA0 Per pin 3 mA
Total 20 mA
Negative overload current linan PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgE’ Per pin -3 mA
Total -20 mA
PgAO0 Per pin -3 mA
Total -20 mA

NOTE

These specifications are not tested on sorting and are specified based on the device characterization.

(4) 48-Pin Version

Item Symbol Condition MIN. TYP. MAX. Unit
Positive overload current lingp PgE Per pin 2 mA
VIN>VCC Total 50 mA
PgE’ Per pin 3 mA
Total 20 mA
PgAO0 Per pin 3 mA
Total 20 mA
Negative overload current lingn PgE Per pin -2 mA
VIN <VSS Total -50 mA
PgE’ Per pin -3 mA
Total =20 mA
PgA0 Per pin -3 mA
Total -20 mA

NOTE

These specifications are not tested on sorting and are specified based on the device characterization.
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3C.45 Power Management Characteristics

3C.45.1 Regulator Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, AOVREF = 3.0 V to 5.5 V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
Input voltage REGVCC VPOC*! 5.5 \Y,
Output voltage AWOVCL AWOVCL pin 1.15 1.25 1.35 \%
ISOVCL ISOVCL pin 1.15 1.25 1.35 \Y
Capacitance CAWOVCL AWOVCL pin 0.07 0.10 0.13 uF
CISOVCL ISOVCL pin 0.07 0.10 0.13 uF
Equivalent series resistance for RVRAWO for CAWOVCL 40%2 mQ
load capacitance RVRISO for CISOVCL 40%2 mQ
Inrush current during power-on 120 mA

Note 1. “VPOC” means POC (power-on clear) detection voltage (typ. 2.85 V). For detail, see Section 3C.4.5.2, Voltage Detector
(POC, LVI, VLVI, CVM) Characteristics.

Note 2.  This is reference value.

R01DS0442EJ0100 Rev.1.00 RENESAS Page 361 of 422
Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C.45.2 Voltage Detector (POC, LVI, VLVI, CVM) Characteristics

Condition: REGVCC = EVCC = VPOC to 5.5 V, AOVREF = 3.0 V to 5.5 V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX.  Unit
Detection voltage (REGVCC) VPOC POC 2.7 2.85 3.0 \%
VLVIO LVI Rise 3.87 4.0 4.13 \%
Fall 3.9 4.0 4.1 \%
VLVI1 Rise 3.57 3.7 3.83 \%
Fall 3.6 3.7 3.8 \
VLVI2 Rise 3.37 35 3.63 \%
Fall 34 3.5 3.6 \%
VVLVI VLVI 1.8 1.9 2.0 \%
Detection voltage (ISOVCL) VCVMH CVM High voltage®aution 1.35 1.39 1.43 \%
VCVML*® Low voltage®aution 1.10 1.15 1.20 \%
Response time to_poc1*® POC At power-on (Rise) *1 2 ms
*2 6.3 ms
After power-on (Rise) *3 2 ms
*4 5 ms
to_poc2™’ After power-on (Fall)  *5 5 us
to 1w LVI 2 ms
to_vLvi VLVI %3 2 ms
x4 5 ms
to_cvm CVM 0.2 10 us
Setup time ts v LVI LVICNTO,1 bits are set to 1 (except 80 us
00g), then LVI is ready to operate
REGVCC minimum width tw_poc POC 0.2 ms
tw_Lwi LVI 0.2 ms
tw v VLVI 0.2 ms

Note 1.  Voltage slope (tys): 0.02 V/Ims < tys < 0.5 V/ms

Note 2.  Voltage slope (tvs): 0.5 V/ms < tys <500 V/ms

Note 3.  Voltage slope (tys): 0.02 V/ms < tys < 20 V/Ims

Note 4.  Voltage slope (tys): 20 V/ms < tys < 500 V/ms

Note 5.  Voltage slope (tys): 0.02 V/ms < tys £ 500 V/ms

Note 6.  tp poc: is the time from detection voltage to release of reset signal.
Note 7. tp pocz is the time from detection voltage to occurrence of reset signal.

Note 8. The CVM monitors the internal voltage regulator output to ensure that ISOVCL is upper than specified minimum level.

Caution: A detection of the voltage ISOVCL outside the specified level of VCVMH and VCVML is not ensured by CVM.
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3C.453 Power Up/Down Timing
Condition: REGVCC = EVCC = VPOC to 5.5V, AOVREF =3.0 Vto 5.5 V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 yF £30%, CISOVCL: 0.1 pyF £30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF
Table 3C.5 In Case the RESET Pin is Used (for Normal Operating Mode)
Item Symbol  Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 V/ms
(REGVCC and IOVCC*) (=50 ms/V) (=2 pslV)
REGVCC 1 and IOVCC*!p topor Voltage slope (tys): 0.02 V/Ims <tys < 0.5 V/ms 2 ms
to RESET 1 delay time Voltage slope (tys): 0.5 V/ms < tys <500 V/ms 6.3 ms
FLMDO hold time thmpr 1 ms
(vs RESET 1)
FLMDO setup time tsmpr 0 us
(vs RESET )
RESET | to REGVCC | toreD 0 ms

and IOVCC*! | delay time

Note 1. IOVCC means EVCC, AOVREF.

tus : tus
REGVCC, IOVCC A f: N
’ VPOC ) : VPOC (max.)
M (max.) o :. teoe ¥

FLMDO V|L-/ Vi

]
Vin g B ViH
RESET Vi Vi
topor torPD
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Table 3C.6 In Case the RESET Pin is Used (for Serial Programming Mode)
Item Symbol  Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGVCC and IOVCC*) (=50 ms/V) (=2 psiV)
REGVCC 1 and IOVCC*! ¢ toror Voltage slope (tvs): 0.02 V/Ims <tys < 0.5 V/ims 2 ms
to RESET 1 delay time Voltage slope (tys): 0.5 V/ms < tys <500 V/ims 6.3 ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)
RESET | to REGVCC | torep 0 ms
and IOVCC*! | delay time
Note 1. IOVCC means EVCC, AOVREF.
tys ‘/////tvs
REGVCC, IOVCC \\\\/// A\
' VPOC (max. VPOC (max.)
— ( ) \\_____
Vinf \\\
FLMDO / /
Z N
tsmpoR
FLMD1 _
RESET v|L7/ vﬁ

A

torPD

\i
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Table 3C.7 In Case the RESET Pin is Used (for Boundary Scan Mode)

Item Symbol  Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGVCC and IOVCC*) (=50 ms/V) (=2 us/V)
REGVCC 1 and IOVCC*! ¢ toror Voltage slope (tvs): 0.02 V/Ims <tys < 0.5 V/ims 2 ms
to RESET 1 delay time Voltage slope (tvs): 0.5 V/ms < tys < 500 V/ms = 6.3 ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)

FLMD1, MODEO, MODE1 tsmpir 1 us
setup time

(vs FLMDO 1)

FLMDO hold time thmpor 1 us
(vs RESET |)

FLMD1, MODEO, MODE1 thmp1r 1 us

MODE?2 hold time
(vs FLMDO |)

"RESET | to REGVCC | torep 0 ms
and IOVCC*! | delay time

"DCUTRST input delay time  torrrst 1 ms
(VSW )

"RESET hold time thrTRST 0 ms

(vs DCUTRST |)
Note 1. IOVCC means EVCC, and AOVREF.

tys

tus : /
REGVCC, IOVCC N /@C (max.) vPOC (max>

VH ViH
Vi 5 - ViL

FLMDO tsmDoR tHMDOR
FLMD1, MODEO " £—>| X Vi
MODEL, MODE?2 ﬁ/// tsmp1r tHmD1F \>

RESET Vig X ViL

h toPor > ) torPD >
torTRST i tHRTRST
DCUTRST :
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Section 3C Electrical Characteristics of RH850/F1KM-S1

Table 3C.8 In Case the RESET Pin is Used (for User Boot Mode)

Item Symbol  Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 Vims
(REGVCC and IOVCC*) (=50 ms/V) (=2 psiV)
REGVCC 1 and IOVCC*! ¢ toror Voltage slope (tvs): 0.02 V/Ims <tys < 0.5 V/ims 2 ms
to RESET 1 delay time Voltage slope (tys): 0.5 V/ms < tys < 500V/ms 6.3 ms
FLMDO setup time tsmpor 1 ms
(vs RESET 1)

FLMD1, MODEQO, tsmpir 1 us
MODE1,MODE2 setup time

(vs FLMDO 1)

FLMDO hold time thmbor 1 us
(vs RESET |)

FLMD1, MODEO, MODEL1, thmb1r 1 us
MODE?2 hold time

(vs FLMDO |)

"RESET | to REGVCC | torep 0 ms
and IOVCC | delay time

Note 1. IOVCC means EVCC, AOVREF.

t\/S

FLMDO

FLMD1, MODEO
MODE1, MODE2

REGVCC, IOVCC

\400 (max.)

VPOC (max}s/

ViH
Vic

RESET

4
e

tsmpoR

e

A

topPor

torPD
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Table 3C.9 In Case the RESET Pin is Not Used and Fixed to High Level by Pull-up*!

Item Symbol Condition MIN. TYP. MAX. Unit
Voltage slope tvs 0.02 500 V/ms
(REGVCC and IOVCC*?) (=50 ms/V) (=2 pslV)
REGVCC 1 and IOVCC*? 1 t0  tupomp Voltage slope (tys): 0.02 V/ms <tys <0.5V/ms 2 ms
FLMDO hold time Voltage slope (tys): 0.5 V/ms < tys <500 V/Ims 6.3 ms
FLMDO ,L to REGVCC ,L and tompPD 1 MS
IOVCC*? | delay time
Note 1.  This operating condition is available only in normal operation mode (include self-programming mode).
When the device is used in except normal operation mode, please use the RESET pin.
Note 2.  IOVCC means EVCC, and AOVREF.
tys . /tvs
REGVCC, 10V Lo (mae) EE vpoc (ma)X
FLMDO / - \
Vi K Vi
tHPOMD - h tomporPD -
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3C.454 CPU Reset Release Timing
Condition:  REGVCC = EVCC = VPOC to0 5.5 V, AOVREF = 3.0 V t0 5.5 V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Table 3C.10 In Case the RESET Pin is Not Used

Item Symbol Condition MIN. TYP. MAX. Unit

REGVCC 1 to CPU reset topcrr Voltage slope (tys): 0.02 V/ms < tys < 0.5 V/ms 2.58 ms
1

release” Voltage slope (tys): 0.5 V/ms < tys < 500 V/ms 8.3 ms

Note 1.  This is reference value.

/

RESET

tVS
REGVCC, I0VCC 7>/VPOC (max.)

-t -
-t -

toPcrRrR

CPU reset

Table 3C.11  In Case the RESET Pin is Used

Iltem Symbol Condition MIN. TYP. MAX. Unit
RESET 1 to CPU reset torerr 16*2 us
release*!

Note 1.  This is reference value.

Note 2. In case the time until releasing the RESET pin is longer than tppcrr.

REGVCC, IOoVCC # VPOC (max.)

RESET /
= tDRCRR >
CPU reset
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3C.5 AC Characteristics

3C5.1 RESET Timing

Condition: REGVCC =EVCC=3.0Vt05.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 yF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
RESET input low level width*! twrsL Except power on 600 ns
RESET pulse rejection*? twrsra 100 ns

Note 1. RESET input width is needed to ensure that the internal reset signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

tWRSL

RESET /

tWRSRJ

Internal signal

~—¢
é
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Section 3C Electrical Characteristics of RH850/F1KM-S1

3C5.2 Mode Timing

Condition: REGVCC =EVCC=3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

FLMDO, 1 input high/low level width** twemor! 600 ns
twrmbL

FLMDO, 1 pulse rejection*? twemDR) 100 ns

MODEQ, 1, 2 input high/low level width*! twmon/ 600 ns
tWMDL

MODEQ, 1, 2 pulse rejection*? twmpRry 100 ns

Note 1. FLMDO,1 and MODEDQ, 1, 2 input width is needed to ensure that the internal mode signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

tywemoH twempL
r \
FLMDO,1 / N
tWFMDRJ
i
Internal signal / &
tWMDH N tWMDL N
A A
MODEQ,1, 2 ), \

tWM DRJ

Internal signal

SN
(=

tWM DRJ
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3C.53 Interrupt Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
NMI input high/low level width** twnin/ Edge detection mode 600 ns
twnie Level detection mode 756 ns

(EMCLK is operated by HS IntOSC)

Level detection mode 24 us

(EMCLK is operated by LS IntOSC)
NMI pulse rejection*? twiird 100 ns
INTPn input high/low level width*! twirh/ Edge detection mode 600 ns
twim Level detection mode 756 ns

(EMCLK is operated by HS IntOSC)

Level detection mode 24 us
(EMCLK is operated by LS IntOSC)

INTPn pulse rejection*? twitr) 100 ns

Note 1.  NMI and INTPn input width is needed to ensure that the internal interrupt signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.

fonin | T |
< ~ <
NMI 7L B
y |
‘t g tWNIRJ
WNIRJ
Internal signal / K
by | T
at I
INTPR 7 R
y |
N " tWITRJ

tWITR J

Internal signal / \x /
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3C54 Low Power Sampler (DPIN input) Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

DPINnN input delay time tosobi 150 ns
(vs SELDP2-0)

Note: n=7t00

/
SELDP2-0 >§(
DPINN
tospoi
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3C.55 CSCXFOUT Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF
<Output driver strength>
CSCXFOUT: Slow or fast mode (refer to the condition in the following table)

Iltem Symbol Condition MIN. TYP. MAX. Unit
CSCXFOUT trout Slow mode 100 ns
output cycle (max. 10 MHz)
Fast mode 41.6 ns
(max. 24 MHz)
CSCXFOUT twkHFO Slow mode N: 1* or trour / 2 — 37 ns
high level width even value*?
N: Odd value trout X ns
(N 2 5)*2*3 (N+1) /2N - 37
Fast mode N: 1*% or trour / 2 — 10 ns
even value*?
N: Odd value trout X ns
(N 2 3)*2 (N+1) /2N - 10
CSCXFOUT twiLro Slow mode N: 1*% or trour /2 — 37 ns
low level width even value*?
N: Odd value trout X ns
(N = 5)*2.*3 (N-1) /2N - 37
Fast mode N: 1*t or trour / 2 — 10 ns
even value*?
N: Odd value trout X ns
(N 2 3)*? (N-1)/2N-10
CSCXFOUT rise/  tkrro/ Slow mode 37 ns
fall time tero Fast mode 10 ns

Note 1. When MainOSC, HS IntOSC, or LS IntOSC is selected as source clock with the condition of N = 1, the characteristics of
output signal depends on the selected source clock. It is recommended to use output signal after evaluation on an actual
environment.

Note 2.  “N” is the value of “Clock divisor N” defined by FOUTDIV register.

Note 3.  The selection of N = 3 is prohibited when slow mode is used.

trout
) twkHFO twkLFo -
-t o
4\ I
CSCXFOUT
a Sc 7
— f-— — [
tkrFO tkrFO
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3C.5.6 Reserved

3C5.7 Reserved

3C.5.8 Reserved

3C.5.9 Reserved
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3C.510 CSITiming

3C5101 CSIG Timing

Condition: REGVCC = EVCC =3.0Vt0 5.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,
CAWOVCL: 0.1 uF +30%, CISOVCL: 0.1 uF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Table 3C.12  CSIG Timing (Master Mode)

<Output driver strength>
CSIGNnSO, CSIGNnSC (output): Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro operation clock cycle time tkeven 12.5 (max. 80 MHz) ns
CSIGnSC cycle time tkcymen 100 ns
CSIGnSC hlgh level width twHmGn 0.5 x tkeymen — 10 ns
CSIGNnSC low level width tkwLmcn 0.5 X txcymen — 10 ns
CSIGnSI setup time tssimen 30 ns
(vs. CSIGNnSC)

CSIGnSI hold time thsimen 0 ns
(vs. CSIGNnSC)

CSIGNSO output delay tosowien 7 ns
(vs. CSIGnSC)

CSIGnRYI setup time tsryicn CSIGNCTL1.CSIGNnSIT =x 2 X tyeyen + 25 ns
(vs. CSIGnSC) CSIGNnCTL1.CSIGNHSE =1

CSIGnRY!I high level width twryicn CSIGNCTL1.CSIGNHSE =1  tkcven + 5 ns
Note: n=0

Table 3C.13  CSIG Timing (Slave Mode)
<Output driver strength>

CSIGnSO: Fast mode

CSIGnRYO: Slow mode

Iltem Symbol Condition MIN. TYP. MAX. Unit
Macro operation clock cycle time tkeven 12.5 (max. 80 MHz) ns
CSIGnSC cycle time tkcysen 200 ns
CSIGnSC high level width tkwHscn 0.5 X txcysen — 10 ns
CSIGNnSC low level width twisen 0.5 x tkcysen — 10 ns
CSIGnSI setup time tssisen 20 ns
(vs. CSIGnSC)
CSIGnSI hold time tusisen tkeven + 5 ns
(vs. CSIGNnSC)
CSIGnSO output delay tbsoscn 30 ns
(vs. CSIGNnSC)
CSIGnRYO output delay tsryocn 38 ns
CSIGnSSI setup time tsssisen 0.5 x txcysen — 5 ns
(vs. CSIGNnSC)
CSIGnSSI hold time thssisen tkcyen + 5 ns
(vs. CSIGNnSC)
Note: n=0
R0O1DS0442EJ0100 Rev.1.00 RENESAS Page 377 of 422

Sep 15, 2023



RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C.5.10.2 CSIH Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Table 3C.14  CSIH Timing (Master Mode: 10 Mbps)

<Output driver strength>
CSIHNSO, CSIHNSC (output): Fast mode (CL = 100pF@n=0 / 50pF@n=1-3)
CSIHNCSSx: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle txcyrn 12.5 (max. 80 MHz) ns
time
CSIHNSC cycle time tkcyMHn 100 ns
CSIHNnSC hlgh level width tWHMHN 0.5 x tkcymun — 10 ns
CSIHNSC low level width twLMHn 0.5 x tkcymun — 10 ns
CSIHNSI setup time tssiMHn Sl positive edge mode 19 ns
(vs. CSIHNSC) (CSIHNCTL1.CSIHNSLRS = 0)
Sl negative edge mode 14 ns
(CSIHNCTL1.CSIHNSLRS = 1)
CSIHNSI hold time tHsIMHN Sl positive edge mode 0 ns
(vs. CSIHNSC) (CSIHNCTL1.CSIHNSLRS = 0)
S| negative edge mode tkeyhn/2 ns
(CSIHNCTL1.CSIHNSLRS = 1)
CSIHnSO output delay tosomHn 7 ns
(vs. CSIHNSC)
CSIHNRY!I setup time tsRyIHN CSIHNCTL1.CSIHNSIT = x 2 X tycynn + 25 ns
(vs. CSIHNSC) CSIHNCTL1.CSIHNHSE =1
CSIHNRYI high level width  twryirn CSIHNCTL1.CSIHNHSE =1 tkeyhn + 5 ns
CSIHNCSSO0-7 inactive width  twscsgtn CSIDLE X txcymun — 15 ns
CSIHNCSSO0-7 setup time tsscsBHno CSIHNCFGx.CSIHnDAP =0 CSSETUP x txcymnn — 23 ns
(vs. CSIHNSC) tsscssnm  CSIHNCFGX.CSIHNDAP =1  (CSSETUP + 0.5) X txeymmn — 23 ns
CSIHNCSSO0-7 hold time tHscsBHno CSIHNCTL1.CSIHNnSIT =0 CSSHOLD X tkcymun — 5 ns
(vs. CSIHNSC) tuscss  CSIHNCTLL.CSIHNSIT = 1 (CSSHOLD + 0.5) X tycysmn — 5 ns

Note: n=0to3

NOTE

CSIDLE: Setting value of CSIHNCFGx.CSIHNIDx[2:0]
CSSETUP: Setting value of CSIHNCFGx.CSIHNSPx[3:0]
CSSHOLD: Setting value of CSIHNCFGx.CSIHNHDx[3:0]
x: Depends on number of the chip select signals.

CAUTION

When the serial clock level is changed during the communication (CSIHNCFGx.CSIHNCKPx) and the IDLE has a setting
of 0.5 transmission clock cycles, an inactive width time twscsehn Of “0.5 X tkcymhn” is added.
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Table 3C.15 CSIH Timing (Slave Mode: 5 Mbps)
<Output driver strength>

CSIHNSO: Fast mode

CSIHNRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle time tkeyhn 12.5 (max. 80 MHz) ns
CSIHNSC cycle time tkcyshn 200 ns
CSIHNnSC hlgh level width tcwHsHN 0.5 x tkcyshn — 10 ns
CSIHNSC low level width tkwLsHn 0.5 X txcysun — 10 ns
CSIHNSI setup time tssisHn 20 ns
(vs. CSIHNSC)
CSIHNSI hold time tHsisHn tkeyrn + 5 ns
(vs. CSIHNSC)
CSIHNSO output delay tososkn 30 ns
(vs. CSIHNSC)
CSIHNRYO output delay tsrYOHN tkeysHn = 8 X tkcyhn 38 ns
tkcystn < 8 X tkevhn 38 + tkcyhn ns
CSIHNSSI setup time tsssisHn 0.5 X txcysin — 5 ns
(vs. CSIHNSC)
CSIHNSSI hold time thssisHn tkcyin + 5 ns

(vs. CSIHNSC)

Note: n=0to3

Table 3C.16  CSIH Timing (Slave Mode: 8 Mbps)
<Output driver strength>

CSIHNSO: Fast mode

CSIHNRYO: Slow mode

Item Symbol Condition MIN. TYP. MAX. Unit
Macro Operation clock cycle time tkcyhn 12.5 (max. 80 MHz) ns
CSIHNSC cycle time tkeysHn 125 ns
CSIHNSC high level width tkwHsHn 0.5 X tkcyshn — 10 ns
CSIHNSC low level width twisHn 0.5 x tkcysHn — 10 ns
CSIHNSI setup time tssisHn 125 ns
(vs. CSIHNSC)
CSIHnNSI hold time thsisHn tkcyhn + 5 ns
(vs. CSIHNSC)
CSIHNSO output delay tososHn 25 ns
(vs. CSIHNSC)
CSIHNRYO output delay tsrYOHN tkcyshn = 8 X tkcyhn 27 ns
ticyshn < 8 X tkcyhn 27 + txcyhn ns
CSIHNSSI setup time tsssiskn 0.5 X tucysin — 5 ns
(vs. CSIHNSC)
CSIHNSSI hold time thssisHn tkeymn + 5 ns

(vs. CSIHNSC)

Note: n =2 (80/100-pin versions), n = 0 (48/64-pin versions)
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(1) SC/SI/SO

Master mode:

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 0/0 or 1/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPXx = 0/0 or 1/1)

-

tkeyen

tkcyHn

¢

Clock L

tkcymen
tKcYMHN

‘_

-t

tkwLmen tKWHMGN
) TKWLMHn - TKWHMHn
csiGnsc \ /
CSIHNnSC N 7
tosomen
tbsomHn
CSIGnSO
CSIHnSO
tssimn tHsIMGn
tssiMHn tHSIMHN
CSIGnSI
CSIHnSI

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/0 or 0/1)

tkeyen

_ tkcyHn

]

-

Clock L
tkcymen
P tKCYMHN
- tkwHMGN
TKWHMHn N
4 N
CSIGnSC
CSIHNnSC
tosomen
{DSOMHn
CSIGnSO
CSIHnSO
tssimn tHsiMGn
tssiMH tHSIMHN
CSIGnSI
CSIHNSI
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(2) RYI
Master mode:
e CSIG: Only master mode (CSIGNCTL1: CSIGnHSE =1, CSIGnCTL1: CSIGnSIT =0)

e CSIH: Only master mode (CSIHNCTL1: CSIHNHSE =1, CSIHNCTL1: CSIHnSIT = 0)

— CSIG (CSIGNCTL1: CSIGNCKR =0)
— CSIH (CSIHNCFGx: CSIHNCKPx = 0)

tkeven
tkevHn

4
\i

Clock L L L

tsryiGn
tSRYIHN |

CSIGnSC
CSIHNnSC

A

twryiGn
twRYIHN

/ N

CSIGnRYI / \
CSIHNRY!I

— CSIG (CSIGnCTL1: CSIGNCKR =1)
— CSIH (CSIHNCFGx: CSIHNCKPx = 1)

tkcyen
tKCYHn

-t

Clock L L

tsryiGn
_ tSRYIHN ‘|
CSIGnSC
CSIHNnSC
twryign
_twRYIHN_
/ N

CSIGnRYI
CSIHNRYI
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(3) CSSx

Only master mode (setup time):

e CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

_ tkcyhn

Bl

.

Clock L

CSIHNnSC

tsscseHno

4

CSIHNnCSSO0-7

CSIHNSO >§

e CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =1

tkcyHn

CSIHnSC

tsscsBHn1

N

/

»

CSSETUP X tkcymrn |

0.5 X tkcymHn

A

A

CSIHNnCSSO0-7

d

CSIHnSO >§
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Only master mode (hold time):

¢ CSIHNCTL1: CSIHNSIT = 0, CSIHNCFGx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

tkevHn

Clock | [ [ | [ | [

CSIHnSC /
P tHscsBHMO

CSIHNCSSO0-7 /

e CSIHNCTL1: CSIHNSIT =1, CSIHNCFGXx: CSIHNCKPx = 0, CSIHNCFGx: CSIHNDAPx =0

tkcyHn

CSIHNnSC /

tHsCSBHNL

A

\i

0.5 X tkcyMHn | CSSHOLD % tkcymHn

CSIHNCSSO0-7 /

\d
A
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(4) SC/SI/SO

Slave mode:

¢ CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO0: CSIGnDAPO = 0/0 or 1/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 0/0 or 1/1)

tkcyen
tkCYHn
Clock | | | J | J |
tkeysen
_ tkeysHn
B tkwLsen tkwHsGn
. tKWLSHn o . tKWHSHn
v
CsIGnsSC /
CSIHnSC N 7
tososen
tbsosHn
CSIGnSO
CSIHnSO
tssisen tHsisGn
¢ tssiSHn » ¢ tHSISHN »
CSIGnSI
CSIHNSI

e CSIG (CSIGNCTLL: CSIGNCKR/CSIGNCFGO0: CSIGNDAPO = 1/0 or 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPXx = 1/0 or 0/1)

tkcyen
tKCYHn
Clock | | L L1
tkcysen
_ tkcysHn
B tkwHsGn tkwLsen
P tKwWHSHn _ » tkwLSHn
CcSIGnSC ¢~ e
CSIHnSC / \
N
tososen
tbsosHn
CSIGnSO
CSIHnSO
tssiscn tHsisGn
tssISHn tHSISHN
CSIGnSI
CSIHNSI
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(5) RYO
e CSIG (CSIGNnCTL1: CSIGNCKR/CSIGNCFGO: CSIGnDAPO = 0/0)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHnDAPX = 0/0)

CSIGnSC
CSIHNnSC

tsryoen
tsrRYOHn

- '

CSIGnRYO \
CSIHNRYO L

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 0/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 0/1)

CSIGnSC
CSIHnSC

tsryoen
tSRYOHNn

CSIGnRYO
CSIHNRYO -
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e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/0)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPX = 1/0)

CSIGnSC 7
CSIHnSC /

tsryoen
tsSRYOHn
-«

CSIGnRYO
CSIHNRYO L

CSHNTIC [

e CSIG (CSIGNCTL1: CSIGNCKR/CSIGNCFGO: CSIGNDAPO = 1/1)
e CSIH (CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 1/1)

CSIGnSC N\
CSIHNnSC

tsryoen
tSRYOHNn

-t !

CSIGnRYO
CSIHNRYO L
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(6) SsI

Slave mode:

e CSIG (CSIGNCTL1: CSIGNSSE=1, CSIGnCTL1: CSIGNCKR/CSIGnCFGO0: CSIGnDAPO = 0/0 or 1/1)
e CSIH (CSIHNCTLL1: CSIHNSSE=1, CSIHNCFGx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 0/0 or 1/1)

/

CSIGnSC
CSIHNnSC

tHssisen
tHSSISHN

tsssisen
tsssisHn

CSIGnSSI
CSIHNSSI

CSIGNSO Hi-Z
CSIHNSO

e CSIG (CSIGNCTL1: CSIGnSSE=1, CSIGNCTL1: CSIGNCKR/CSIGnCFGO0: CSIGnDAPO = 1/0 or 0/1)
e CSIH (CSIHNCTL1: CSIHNSSE=1, CSIHNCFGXx: CSIHNCKPx/CSIHNCFGx: CSIHNDAPx = 1/0 or 0/1)

//

CSIGnSC
CSIHnSC

tHssisen
tHSSISHN

tsssisen
tsssisHn

CSIGnSSI
CSIHNSSI

S ¢ /// J
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3C.5.11 RLIN2/RLIN3 Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit

RLIN3 transfer rate LIN specification 1 20 kbps
LIN extended baud rate 1 115.2% kbps
UART function 15 Mbps

RLIN2 transfer rate LIN specification 1 20 kbps

Note 1. The LIN extended baud rate is not part of the LIN standard specification.

3C512 RIIC Timing

Condition: REGVCC = EVCC =3.0Vt0 5.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 yF +30%,
Tj = —-40 to (depend on the product) °C

Table 3C.17  RIIC Timing (Normal Mode)

Iltem Symbol Condition MIN. TYP. MAX. Unit
RIICnSCL clock period feik 100 kHz
Bus free time (between stop/start condition) taur 4.7 us
Hold time*! tup: STA 4.0 us
RIICnSCL clock low-level width tLow 4.7 us
RIICnSCL clock high-level time tHicH 4.0 us
Setup time for start/restart condition tsu: STA 4.7 us
Data hold time tup: DAT CBUS compatible master 5.0 us
12C mode 0*? us
Data setup time tsu: DAT 250 ns
Stop condition setup time tsu: STO 4.0 us
Capacitance load of each bus line Cb 400 pF

Remark: n=0,1

Note: If the system does not extend the RIICnSCL signal low hold time (t.ow), only the maximum data hold time (typ: DAT) needs to be
satisfied.

Note 1. At the start condition, the first clock pulse is generated after the hold time.

Note 2.  The system requires a minimum of 300 ns hold time internally for the RIICnSDA signal (at VIH min. of RIICnSCL signal). In
order to occupy the undefined area at the falling edge of RIICnSCL.
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Table 3C.18 RIIC Timing (Fast Mode)
Item Symbol Condition MIN. TYP. MAX. Unit
RIICnSCL clock period ferk 400 kHz
Bus free time (between stop/start condition) taur 1.3 us
Hold time*! tup: STA 0.6 us
RIICnSCL clock low-level width tLow 1.3 us
RIICNnSCL clock high-level time thich 0.6 us
Setup time for start/restart condition tsu: STA 0.6 us
Data hold time tup: DAT I2C mode 0*2 us
Data setup time tsu: DAT 100%3 ns
Stop condition setup time tsy: STO 0.6 us
Pulse width with spike suppressed by input filter tsp 0 50 ns
Capacitance load of each bus line Cb 400 pF
Remark: n=0,1
Note: If the system does not extend the RIICnSCL signal low hold time (t.ow), only the maximum data hold time (typ: DAT) needs to be
satisfied.
Note 1. At the start condition, the first clock pulse is generated after the hold time.
Note 2.  The system requires a minimum of 300 ns hold time internally for the RIICnSDA signal (at VIH min. of RIICnSCL signal). In
order to occupy the undefined area at the falling edge of RIICnSCL
Note 3. The fast mode I2C bus can be used in normal mode I2C bus system. In this case, set the fast mode I2C bus so that it meets
the following conditions.
- If the system does not extend the RIICnSCL signal’s low state hold time: tsy: DAT 2 250 ns
- If the system extends the RIICnSCL signal’'s low state hold time:
Transmit the following data bit to the RIICnSDA line prior to releasing the RIICnSCL line
(1250 ns: Normal mode I?C bus specification).
RIICnSCL
RIICnSDA
oo ]
P S L
tsu: STA tho: STA tsp tsu: STO
ey -
Sr P
Note: P: Stop condition S: Start condition Sr: Restart condition

R0O1DS0442EJ0100 Rev.1.00
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3C.513 RS-CANFD Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
Transfer rate Classical CAN mode 1 Mbps
Data bit rate Nominal bit rate < 500 kbps 5 Mbps
(CAN FD mode) Nominal bit rate > 500 kbps 2 Mbps
Internal delay time** tnope 50 ns

Note 1.  tnope = Internal input delay time (tineut) + Internal output delay time (toutpur)

CANNTX
RH850/F1KM
Internal output delay time
(tOUTPUT) ><
CAN controller
- (=
Internal input delay time
(tINPUT)
CANNRX
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3C.5.14

3C.5.15

3C.5.16

Reserved
Reserved

RSENT Timing

Condition: REGVCC = EVCC =3.0Vto 5.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,

CAWOVCL: 0.1uF +30%, CISOVCL: 0.1pF £30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
Tick Time 1 90 us
3C.5.17 Timer Timing

Condition: REGVCC =EVCC=3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
TAUDQOIy input high/low level width twrom/ n x Tsamp + 20%% *2 ns
(y=0to 15) twroi

TAUDOOY output cycle trocyk Slow mode 10 MHz
(y =0to 15)

TAUBKXIy input high/low level width twrein/ n x Tsamp + 20*% *2 ns
(x=0,y=0to 15) twraiL

TAUBXOy output cycle trecyk Slow mode 10 MHz
(x=0,y=0t015)

TAUJxly input high/low level width*® twram/ 600 ns
(x=0t03,y=0t03) twrai

TAUJxly pulse rejection** twriar) 100 ns
TAUJXxOy output cycle tricvk Slow mode 10 MHz
(x=0to3,y=0t03)

RTCAOOUT output cycle trTevk 1 Hz
TAPAOESO input high/low level width*®  tyesin/ 600 ns

twesi

TAPAOESO pulse rejection** twesirg 100 ns
TAPAOUyY/VY/WYy output cycle trecyk Slow mode 10 MHz
(y=P.N)

ENCAOTINy input high/low level width  twenTii/ n x Tsamp + 20*! ns
(y=0,1) twenTiL

ENCAOEy input high/low level width twenyin/ n x Tsamp + 20*! ns
(y=0,1,0) twenyiL

PWGAYyO output cycle tpwacyk Slow mode 10 MHz
(y = 0to 47)
Note 1. n: Sampling number of the digital noise filter for each input. Tsamp: Sampling time of the digital noise filter for each input.

Note 2. Input more than 1 count clock width of each timer counter channel.

Note 3. TAUJxly and TAPAOESO input width is needed to ensure that the internal timer input signal is activated.

Note 4.  Pulses shorter than this minimum is ignored. This is reference value. Noise such as the figure can be filtered.
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tWTDIH tWTDIL
tWTBIH tWTBIL
tWENTIH tWENTIL
_ tWENyIH ‘l L tWENyIL _
TAUDOly
TAUBxly
ENCAOT INy
ENCAOEy
tTDCYK
tTBCYK
tTJCYK
tRTCYK
tTPCYK
TAUDOOy - twecr .
TAUBXOy
TAUJIXOy
RTCAOOUT
TAPAOUYNy/Wy
PWGAyYO
tW'I'JIH tWTJIL
. twesk L twesi N
TAUIXly 3 '
TAPAOESO 4 7 R
t " tWTIJRJ
WTIIRJ tWESIRJ
tWESIRJ
Internal signal / \
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3C.518 ADTRG Timing

REGVCC =EVCC=3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,

Condition:

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,

Tj = —40 to (depend on the product) °C, CL = 30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
ADCANTRGmM input high/ twapH/twaoL k x Tsamp + 20** ns

low level width

Note 1.  k: Sampling number of the digital noise filter for each input.
Tsamp: Sampling time of the digital noise filter for each input.

twADH

v
'Y

twabL

A

ADCANTRGm

3C.5.19 Key Return Timing

REGVCC =EVCC =3.0Vt05.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,

Condition:

CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 yF +30%,

Tj = —40 to (depend on the product) °C, CL = 30 pF
Item Symbol Condition MIN. TYP. MAX. Unit
KROIn input low level width*! twirL 600 ns
KROIn pulse rejection*? twkrr) 100 ns
Note 1.  KROIn input width is needed to ensure that the internal key input signal is activated.
Note 2.  Pulses shorter than this minimum is ignored. This is reference value.

Noise such as the figure can be filtered.
tWKRL kI
o b " o
KROIn /
Y |

) tWKRFIJ

tWK RRJ

Internal signal \ /
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3C.520 DCUTRST Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
DCUTRST input low level width** twrrL 600 ns
DCUTRST pulse rejection*? twrrry 100 ns

Note 1. DCUTRST input width is needed to ensure that the internal DCU reset input signal is activated.

Note 2.  Pulses shorter than this minimum is ignored. This is reference value.
Noise such as the figure can be filtered.

tW'I'RL
—— " o
DCUTRST /

t\l\/'I'RR’.J

Internal signal \ / \

r '
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3C.521 Debug Interface Characteristics

3C.5.21.1  Nexus Interface Timing

Condition: REGVCC = EVCC =3.0Vt0 5.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,
CAWOVCL: 0.1 uF +30%, CISOVCL: 0.1 uF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

<Input buffer>

DCUTDI, DCUTCK, DCUTMS, DCUTRST : TTL
<Output driver strength>

DCUTDO, DCURDY : Fast mode

Iltem Symbol Condition MIN. TYP. MAX. Unit
DCUTCK cycle width tockw 50 ns
DCUTDI setup time (vs DCUTCK 1) tspi 12 ns
DCUTDI hold time (vs DCUTCK 1) thoi 3 ns
DCUTMS setup time (vs DCUTCK 1)  tsws 12 ns
DCUTMS hold time (vs DCUTCK 1) tims 3 ns
DCUTDO delay time (| DCUTCK) topo 0 20 ns
DCURDY delay time (| DCUTCK) trovz 0 20 ns
DCUTCK (in) 7(—\—/—\_
I: tDCKW >
DCUTDI (in) ><
r tsn |t |
DCUTMS (in) ><
- fws | | s |
DCUTDO (out) >< ><
tDDO
DCURDY (out) >< ><
tDRDVZ
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3C5.21.2 LPD (4 Pins) Interface Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1pF +30%, CISOVCL: 0.1uF +30%,
Tj = —40 to (depend on the product) °C, CL = 100 pF
<Input buffer>
LPDCLK, LPDI: TTL

<Output driver strength>
LPDCLKOUT, LPDO: Fast mode

Item Symbol Condition MIN. TYP. MAX. Unit
LPDCLK cycle time/ t pocLkey 83.3 ns
LPDCLKOUT cycle time (max.12 MHz)
LPDCLK High-IeveI width/ tLpockw 0.5 X tppcrkey — 10 ns
LPDCLK Low-level width
LPDCLKOUT High-level width/ tLpockow tipoekw — 10 ns
LPDCLKOUT low-level width
LPDI setup time (LPDCLK 1) tLpois 41 ns
LPDI hold time (LPDCLK T) tLroiH 3 ns
LPDCLK to LPDCLKOUT delay time tLpockoDp 44 ns
LPDO delay time (LPDCLKOUT 1) tLppoD 0 15 ns

. tLPDCLKCY o

tipockw . _ tipockw
LPDCLK / N 4 \
N———
LPDI
tLPDIS tLPDIH
tLPDCLKCY

tLP DCKOW tLP DCKOW

LPDCLKOUT \
tLPDCKOD
LPDO ><

tLPDOD
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3C.5.21.3 LPD (1 Pin) Interface Timing

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1pF +30%, CISOVCL: 0.1uF +30%,
Tj = —40 to (depend on the product) °C, CL = 50 pF
<Input buffer>
LPDIO: TTL

<Output driver strength>
LPDIO: Fast mode

<External pull-up resistor>
LPDIO: 1 kQ to 10 kQ

Item Symbol Condition MIN. TYP. MAX. Unit
LPD (1 pin) baud rate 2.0 Mbps
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3C.6 A/D Converter Characteristics

Condition: REGVCC = EVCC =3.0Vto 5.5V, AOVREF = 3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1pF £30%, CISOVCL: 0.1uF £30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

(2/2)
Item Symbol Condition MIN. TYP. MAX. Unit
Conversion clock ADCLKn 8+ 40 MHz
Resolution RESn 12-bit mode 12 12 12 bit
10-bit mode 10 10 10 bit
Conversion time tconn ADCANSMPCR.SMPT[7:0] = 12 H(40 cycle) 1.25 5 us
(8M Hz*® < ADCLKn < 32 MHz), External MPX is not used
ADCANSMPCR.SMPT[7:0] = 18 H (46 cycle) 1.15 5.75 us
(8 MHz*® < ADCLKn < 40 MHz), External MPX is not used
ADCANSMPCR.SMPT[7:0] = 12 H (80 cycle) 2.5+ 10 us
(8 MHz*® < ADCLKn < 32 MHz), External MPX is used
ADCANSMPCR.SMPT[7:0] = 18 H (92 cycle) 2.3+ 115 us
(8 MHz*® < ADCLKn < 40 MHz), External MPX is used
Sampling time tsvp ADCANSMPCR.SMPT[7:0] = 12 H (18 cycle) 0.56 2.25 us
(8 MHz*3 < ADCLKn < 32 MHz)
ADCANSMPCR.SMPT[7:0] = 18 H (24cycle) 0.6 3 us
(8 MHZz*3 < ADCLKnN < 40 MHz)
Overall error ! TOEN 12-bit mode AnVREF = ADCAnNIm (T&H not used) +4.0 LSB
A5VI055V 5 CA0I05 (T&H used) +6.0 LSB
ANnVREF = ADCAnNIm (T&H not used) 6.0 LSB
30Vioasv ADCAQI0-5 (T&H used) +8.0 LSB
10-bit mode ANVREF = ADCANIm +1.0 LSB
43VI0S5V Yapcanims 20 LSB
ANVREF = ADCANIm +15 LSB
30VI045V “Apcanims 25 LSB
Analog input voltage VAINOSN  ADCANIm T&H not used AnVSS ANnVREF Y
ADCAO0IO-5 T&H used 0.2 AOVREF-0.2 V
ADCAOIMmS AOVREF 2 EVCC AQVSS EVCC \%
AOVREF < EVCC AOVSS AOVREF \%
Operation current IAOVREF  T&H not used 11 3.0 mA
T&H used (max. 6 pins) *2 mA
STOP, DeepSTOP, IAOVREFS 1 10 PA
Cyclic STOP current
(@LPS is stopped)
T&H current ITH 05 13 mA/ch
T&H sampling time trrsmp 450 ns
T&H hold time trHHOLD 10 us
Set up time of self diagnosis tsoor 500 ns
voltage circuit
Set up time of self diagnosis tour 500 ns
voltage level
Pull-down resistor for ADCnIm pins VI = AnVREF 350 500 650 kQ
diagnosis of open pins ADCnImS pins  AOVREF = EVCC: VI = EVCC 100 215 800 kQ
AOVREF < EVCC: VI = AOVREF
Accuracy of self-diagnosis TESHOSN  12-bit mode Self-diagnosis voltage level = AnNVREF 4015-|TOEN| 4095 —
L‘ff;'gg éﬁfsc)ept diagnosis Self-diagnosis voltage level = 2/3AnVREF 2651-[TOEn| 2731 2811+[TOEn] —
Self-diagnosis voltage level = 1/2AnVREF 1968-[TOEN| 2048 2128+[TOEn| —
Self-diagnosis voltage level = 1/3AnVREF 1285-[TOEn| 1365 1445+TOEn| —
Self-diagnosis voltage level = AnVSS 0 80+|TOEN| —
10-bit mode Self-diagnosis voltage level = AnVREF 1003-|TOEN| 1023 —
Self-diagnosis voltage level = 2/3AnVREF 663-[TOEn| 683 703+|TOEN| —
Self-diagnosis voltage level = 1/2AnVREF 492-[TOEn| 512 532+|TOEN| —
Self-diagnosis voltage level = 1/3AnVREF 321-[TOEn| 341 361+|TOEN| —
Self-diagnosis voltage level = AnVSS 0 20+|TOEN| —
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(212)

Item Symbol Condition MIN. TYP. MAX. Unit
Integral nonlinearity error*  ILEn 12-bitmode AnVREF = ADCAnNIm (T&H not used) +2.0 LSB
45VI055V - pcaoios (T&H used) +3.0 LSB

AnVREF = ADCAnNIm (T&H not used) +3.0 LSB

30VI045V  hCAI0-5 (T&H used) +4.0 LSB

10-bitmode AnVREF = ADCANIm +1.0 LSB

45V055V ipcanims 20 LSB

ANVREF = ADCANIm +1.5 LSB

30V4SV Apcanims 25 LSB

Differential nonlinearity DLEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) +1.0 LSB
errort 45VI055V A DCAIO-5 (T&H used) 20 LSB
ANnVREF = ADCAnNIm (T&H not used) +3.0 LSB

30VI045V L bCAI0-5 (T&H used) +4.0 LSB

10-bit mode AnVREF = ADCANIm +1.0 LSB

45VISSV Apcanims 15 LSB

AnVREF = ADCANIm +1.0 LSB

3O0VASY i bcAnims 20 LSB

Zero scale error ZSEn 12-bit mode AnVREF = ADCAnNIm (T&H not used) +3.5 LSB
(offset errory* 45VI0SSV N bCA0I0-5 (TeH used) +55 LSB
ANVREF = ADCAnNIm (T&H not used) 55 LSB

30VASY Y hcaios (T&H used) +75 LSB

10-bit mode AnVREF = ADCANIm +0.5 LSB

45VIeSSV Apcanims 115 LSB

AnVREF = ADCANIm +1.0 LSB

30VI045V " Apcanims 20 LSB

Full scale error! FSEn 12-bitmode AnVREF = ADCAnNIm (T&H not used) +35 LSB
45VI055V A pcacios (T&H used) 455 LSB

AnVREF = ADCAnNIm (T&H not used) 5.5 LSB

3OVI0ASY ) DCA0I05 (T&H used) +75 LSB

10-bitmode AnVREF = ADCANIm +0.5 LSB

45V055V ypcanims +15 LSB

ANnVREF = ADCANIm +1.0 LSB

30V4SY Apcanims 20 LSB

Note: Conversion accuracy when ADCAOImS terminal is converted in 12-bit mode: Conversion accuracy can be applied if lower 2-bit
is ignored from conversion result.

Note 1.  This does not include quantization error.
Note 2. 3.0 + 1.3 x (the number of used T&H)
Note 3. Include the oscillation accuracy of HS IntOSC.

Note 4. When the external multiplexer is used, the detailed time of A/D conversion is MPX setup time, sampling time and successive
approximation time. MPX setup time is same as “sampling time + successive approximation time”.

CAUTION

When an external digital pulse is applied to APO, P8, and P9 pins during an A/D conversion this may lead to an A/D
conversion result with a larger conversion error as expected due to the coupling noise of the external digital pulse.

The same behavior may apply when the digital buffer is used as an output pin. For the output port the potential
degradation increases with the driven total output current of the port. In addition the conversion resolution may drop if the
output current fluctuates at adjacent pins due to the coupling effect of the external circuit connected to these port pins.
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RH850/F1KH, RH850/F1KM

Section 3C Electrical Characteristics of RH850/F1KM-S1

3C6.1 Equivalent Circuit of the Analog Input Block

ADCANIm
ADCANIMS Rin

___ Cn
7777

Terminals Condition RIN (kQ) CIN (pF)
ADCAOIO to 5 When T&H is used 14.2 2.1

When T&H is not used 4.2 2.1
ADCAO0I6 to 15 — 4.2 21
ADCAOIOS to 3S, 5Sto 16S — 5.6 9.5
ADCAO0I4S, 17S to 19S — 6.2 9.5

CAUTION

This specification is not tested during outgoing inspection. Therefore RIN and CIN are reference values only and not
guaranteed. In addition these values are specified as maximum values.
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RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C.7 Flash Programming Characteristics

3C.7.1 Code Flash

The code flash memory is shipped in the erased state. If the code flash memory is read where it has not been written
after erasure (no write condition), an ECC error is generated, resulting in the occurrence of an exception.

Condition: REGVCC = EVCC =VPOC to 5.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF £30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Table 3C.19 Basic Characteristics

Item Symbol Condition MIN. TYP. MAX. Unit
Operation frequency focLk*® 4x4 30 MHz
Number of rewrites** CWRT Data retention of 20 years*? 1000 times

Note 1.  The number of rewrites is the number of erasures for each block. When the number of rewrites is “n” (n = 1000), the device
can be erased “n” times for each block. For example, when a block of 32 KB is erased after 256 bytes of writing have been
performed for different addresses 128 times, the number of rewrites is counted as 1. However, multiple writing to the same
address is not possible with 1 erasure (overwriting prohibited).

Note 2.  Retention period under average Ta = 85°C. This is the period starting on completion of a successful erasure of the code flash
memory.

Note 3. fecik = 1/4 fepuck_m: System operating frequency for internal flash.

Note 4.  Only for program/erase operation.
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RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

Table 3C.20  Programming Characteristic

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Programming time fock = 20 MHz 256 B 0.4* 6+ ms
CWRT < 100 times 8 KB 20 20 ms
32 KB 80 360 ms
256 KB 0.6 2.7 s
384 KB 0.9 4.1 S
512 KB 1.2 54 S
768 KB 1.7 8.1 S
1MB 2.3 10.8 5
feck 2 20 MHz 256 B 0.5% 7.2 ms
CWRT 2 100 times 8 KB o 108 ms
32 KB 96 432 ms
256 KB 0.7 3.3 S
384 KB 1.1 49 S
512 KB 1.4 6.5 S
768 KB 2.1 9.8 S
1MB 2.7 13 S
Erase time fecik =2 20 MHz 8 KB 39 120 ms
CWRT < 100 times 32 KB 141 480 ms
256 KB 1.2 35 S
384 KB 1.7 5.3 S
512 KB 2.3 7 S
768 KB 34 10.5 s
1MB 4.5 14 S
fecik = 20 MHz 8 KB 47 144 ms
CWRT 2100 times 32 KB 169 576 ms
256 KB 1.4 4.2 S
384 KB 2.1 6.3 S
512 KB 2.7 8.4 S
768 KB 4.1 12.6 S
1MB 54 16.8 S

Note 1.  Only the processing time of the hardware. The overhead required by the software is not included.
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RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C.7.2 Data Flash

The data flash memory is shipped in the erased state. If the data flash memory is read where it has not been written after
erasure (no write condition), an ECC error is generated, resulting in the occurrence of an exception.

Condition: REGVCC = EVCC =VPOC to 5.5V, AOVREF =3.0 Vt0o 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 yF +30%, CISOVCL: 0.1 yF +30%,
Tj = —-40 to (depend on the product) °C, CL = 30 pF

Table 3C.21  Basic Characteristics

Item Symbol Condition MIN. TYP. MAX. Unit

Operation frequency focLk*® 4x4 30 MHz

Number of rewrites*! CWRT Data retention 20 years*? 125k times
Data retention 3 years*? 250 k times

Note 1.  The number of rewrites is the number of erasures for each block. When the number of rewrites is “n” (n = 125000), the device
can be erased “n” times for each block. For example, when a block of 64 bytes is erased after 4 bytes of writing have been
performed for different addresses 16 times, the number of rewrites is counted as 1. However, multiple writing to the same
address is not possible with 1 erasure (overwriting prohibited).

Note 2.  Retention period under average Ta = 85°C. This is the period starting on completion of a successful erasure of the data flash
memory.

Note 3. fpcik = 1/4 fepucik_m: System operating frequency for internal flash.

Note 4.  Only for program/erase operation.

Table 3C.22  Programming Characteristics

Item Symbol Condition Block Size MIN. TYP. MAX. Unit
Programming time fock 2 20 MHz 4B 0.16** 1.7+ ms
32 KB 1.4 6.8 S
64 KB 2.79 13.44 S
Erase time feclk = 20 MHz 64 B 1.7+ 10% ms
32 KB 0.9 5.2 S
64 KB 1.74 10.24 S
Blank check time focik = 20 MHz 4B 30% us
64 B 100*! us
32 KB 35.2 ms
64 KB 70.4 ms

Note 1.  Only the processing time of the hardware. The overhead required by the software is not included.
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3C.7.3 Serial Programming Interface

3C.7.3.1 Serial Programmer Setup Timing

Condition: REGVCC = EVCC =3.0Vt0 5.5V, AOVREF =3.0 Vt0 5.5V, AWOVSS = ISOVSS = EVSS = A0VSS =0V,
CAWOVCL: 0.1 uF +30%, CISOVCL: 0.1 uF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
FLMDO pulse input start time trp 15 ms
FLMDO pulse input end time trpE 101.5 ms
FLMDO low/high level width tew 1.6 us
FLMDO rise time tr 20 ns
FLMDO fall time te 20 ns

Note: [OVCC: EVCC = AOVREF

REGVCC,
IOvVCC
FLMDO (high level)
o
-t w >
- -
y/
RESET _/
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RH850/F1KH, RH850/F1KM Section 3C Electrical Characteristics of RH850/F1KM-S1

3C.7.3.2 Flash Programming Interface

Condition: REGVCC = EVCC =3.0Vt05.5V, AOVREF =3.0 Vto 5.5V, AWOVSS = ISOVSS = EVSS = AOVSS =0V,
CAWOVCL: 0.1 pF +30%, CISOVCL: 0.1 pF +30%,
Tj = —40 to (depend on the product) °C, CL = 30 pF

Item Symbol Condition MIN. TYP. MAX. Unit
Flash Programming transfer 1-wired UART mode 1 Mbps
rate 2-wired UART mode 15 Mbps
FPCK cycle time tkevsk 3-wired clock sync mode 200%! ns
FPCK high level width tkwHsk 3-wired clock sync mode tkeyse / 2 — 15 ns
FPCK low level width tkwLsk 3-wired clock sync mode teeyse / 2 — 15 ns
FPDR setup time tssisk 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
FPDR hold time thsisk 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)
FPDT output delay tbsosk 3-wired clock sync mode 0 ns
(vs. FPCK) Not continuous transfer

(data: 1st bit)

3-wired clock sync mode —tuwnse + 3 X NS

Not continuous transfer tpeyc + 36

(data: except 1st bit)
FPDT hold time thsosk 3-wired clock sync mode tpeye X 2 ns
(vs. FPCK)

Note 1. Input an external clock that is more than 6 clocks of PCLK.

NOTE

treyc is period of PCLK.

P tKCYSF ;|
-« tKWLSF > tKWHSF
FPCK
\ /
tDSOSF > - - tHSOSF >
N
FPDT >§ ><
A
tSSISF tHSISF
1] = S
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3C.8 Thermal Characteristics

3C.8.1 Parameters

Package Item Symbol Estimate Unit Note

100-pin LQFP Thermal Resistance Oja 44.3 °C/IW Conforming to JESD51-7
Thermal Characterization Parameter ywjb 34.7 (4 layers)

80-pin LQFP Thermal Resistance Oja 445 °C/IW Conforming to JESD51-7
Thermal Characterization Parameter ywjb 34.0 (4 layers)

64-pin LQFP Thermal Resistance Oja 45.3 °C/IW Conforming to JESD51-7
Thermal Characterization Parameter wjb 33.8 (4 layers)

48-pin LQFP Thermal Resistance Oja 47.0 °CIW Conforming to JESD51-7
Thermal Characterization Parameter wjb 33.8 (4 layers)

NOTE

The thermal resistance and characterization parameters depend on the usage environment.

3C.8.2 Board
Conforming to JESD51-7 (4 layers)
Board Size (mm)
X Y Area (mm?)
Board 76.2 114.3 8709.66
Remaining copper rates Thickness of conductors
50-95-95-50% 70-35-35-70 ym
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Appendix A  Package

A.l1 Package Dimensions of RH850/F1KH-D8

Al1l 176 Pins

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-LFQFP176-24x24-0.50 PLQPO176KB-A 176P6Q-A / FP-176E / FP-176EV 1.8
NOTED
i 1. DIMENSIONS “*1* AND “x¢”
: DO NOT INCLUDE MOLD FLASH
T 9 2. DIMENSION "*3 DOES NOT

INCLUDE TRIM OFFSET.

132 g9
i

ARAARARAARRAARRAARAARAAARARAAARAARAARRAARAAARR

O

o

133 8

*2
He

R ELLAELLEEELEEELEEEEELEEELEEEEEEELELELEEEEER -
7n Index mark F

AARAAARRARRARRARARARRARRAARAAAARRRRARAAAARAA
LEREEEEELEEEEEEECEEEEEEEEEEREREEEEEEREERREL

176

- Reference|linension in Millineters

= S Syrbol i [Nom [ Max
1 T AR, D239 [e40 |e4l

E [r39 [e4n [241

Aa = 1.4 R

]
El ly ] bp = @ Hp |258 |260 |262
Fx

He 298 |260 |26.2

pa | — | — |17

A, 005 |0l |0l5

bp b, 1015 020 |0.25

b, | — |018 | —

b1 < & = Y c 009 Jo145 [0.20

| / i i% cp | — s | —

= T; ] 0 | — | &

o v z B —05 [—

L x | — | — 008

Ly vy | — | — o008

7 | — |15 | —

Zce | — |15 | —

Terminol cross section Detail F L |035 |05 ]0&5
L — 10 [ —
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RH850/F1KH, RH850/F1KM Appendix A Package

Al2 233 Pins

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [d]
P-FBGA233-15x15-0.80 PRBGO0233GA-A — 0.75
- Unit: mm
(]
S| W [S]A E e
$

[ v ]
'
! lUAVAVIAVIVAVAVAY] IOAVAVAVESIGEWAW) . ‘
< By Ts]
< Reference | Dimensions in millimeters
Symbol 1 Min | Nom | Max
[D] | — |1500] —
= | — 1280 —
|
1 — 115.00| —
u | 660000000000000006
T| 0000000000000 0000 [E1] | — |1280| —
R 00000000 Q0O0000000 v . o 0.15
P| OOOQOOCOOOQOOCOODOO0O0O -
N o000 ] [e]ole}e] w — —_ 0.20
M| cooo | 0000 -
5L | 0000 00000 0000 [e] | — | 080 | —
LlJ K| O0CO 00QOO [e]o)ele] A - 158 | 1.90
J 0000 --00000 0000 - :
H| 0000 00000 0000 Al 030 | 035 | 0.40
G 0000 00000 o000
F| OO00O ! Q000 b 049 | 054 | 0.59
E o000 [o]o)e)e] - 0.08
D| OO0O0DOO0OOOOOOOOO0O0 i _— ¥
¢ | 00O000000G00000000 } ol y — T —To0
8| ©0000000000000000 -
T -A—{-©0000000000000000 y1 = — | 0.20
) . .
o /12545 5 By 0, 12,5M,6%,, — | 110 | —
L&) — [ 110 —
/  [z0] ® (5 TexM]s AB

. Index mark on top side
© 2014 Renesas Electronics Corporation. All rights reserved.

Note: The index mark on the top side can be displayed by different characters (e.g. triangle, square).
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A.1.3 Reserved
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Appendix A Package

Al4 324 Pins
JEITA Package code RENESAS code | MASS(TYP.)(g]
P-FBGA324-19x19-0.80 PRBG0324GB-A 1.10
B+ E 1 &
INDEX AREA <
7//
S PR TR S __________D
/]y[s]
| .
UUUUUUUUUUUUUUUUUUUUUI_I_<_
Zlycz|
< Reforence |  Dimension in Millimeters
(ZE) Symbol Min. Nom. Max.
1 D 18.90 19.00 19.10
AB 000000000000000000000% I E 18.90 18.00 19.10
AA | 0000000000000000000000
Yw | 8398889835588333585352 | = T S I
\" 0000 0000 Nﬂ As 0.30 0.35 0.40
U | oooo 0000 |~
TR | 8352 8888 =
P 0000 000000 0000 b 0.49 0.54 0.59
N | ccoo 000000 0000
M 0000 000000 0000 Xi - = 0.15
L | ocoo 000000 0000
K 0000 000000 0000 Xa = = 0.08
J | cooco 000000 0000 |
H 0000 0000 1 y = £ 0.10
G | o000 0000 t
F 0000 0000—— ¥t = = 0.20
E | cooo 0000 !
D 0000000000000000000000 | — n = 324 =
C | ©000000000000000000000 | | D]
B 0000000000000000000000 Zo = 1.10 =
A | 00O00000000000000QO0000
¢ Ze - 1.10 e
/1357 9111315171921
2 4 6 8 1012 14 16[18 20 22
n x @b
$[x@[s[AD[BY)]
" Index mark on top side ‘$_ xz@ S
@ 2014 Renesas Electronics Corporation. All rights reserved.
Note: The index mark on the top side can be displayed by different characters (e.g. triangle, square).
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RH850/F1KH, RH850/F1KM Appendix A Package

A.2 Package Dimensions of RH850/F1KM-S4 and RH850/F1KM-S2

A.21 100 Pins in RH850/F1KM-S4 and RH850/F1KM-S2

[ JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
[ P-LFQFP100-14x14-0.50 | PLOPOI0OKB-A | 100P6Q-A/ FP-100U/ FP-100UV | 0.6g
Hy
! o
75 51
H H NOTE)
1. DIMENSIONS "#1" AND **2°
™ 0 DO NOT INCLUDE MOLD FLASH.

2. DIMENSION "+ DOES NOT
INCLUDE TRIM OFFSET.

ARARRRA
LEELEEEL!

i halalatatallalatatattatalaatatatatatatatatal g o

ﬂw & Di n
: 7] Symiel [ pin [ Nom[ Max
D [139]14.0] 141
E [139]14.0[ 141
Terminal cross section Ap | —] 14| —
O Fo | 15.8] 16.0| 16.2
= Q | He [ 15.8] 16.0] 16.2
LELLLELLEELLEE ALk,
‘HHQBH HH;! A1 [0.05] 01 |0.15
y \_index mark _ by [0.15]| 0.20| 0.25
= £ bi | —J0.18] —
,_‘<_ ¢ | 0.09]0.145 0.20
I \ p— =
% sl uun’iﬁﬂ ) <| 4 (mjﬂf-\ J § 21 = OES =
- — - 2 — |1 05| —
= =na o7 i L ?_1 E — | — | 008
— [ & & y [—1— o008
e o | — [ 10| —
Ze [— |10 ]| —
L 035/ 05065
L [—]10]—
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A.2.2 144 Pins in RH850/F1KM-S4 and RH850/F1KM-S2

JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
[ PLFQFP144-20x20-050 | PLQPOI44KA-A | 144P6Q-A | FP-144L | FP-144LV | 129 |

KOTE)
1. DIMENSIONS =*1° AND **2
DO NOT INCLUDE MOLD FLASH.
2. DIMEMSION "*3° DOES NOT
INCLUDE TRIM OFFSET.

Smbel [“pfin [ Nom| Max
Tesminal cress section D [199]200] 201
E [199]200] 201
Az | — | 14| —
Hp |218[22.0]22.2
He | 21.8[22.0]22.2

guminlalululabu/slatululauluiabalaiaintalatulalabalalaiolulabulniablulaimmy

Ar [0.05] 0.1 [0.15
y By |0.17]0.22] 027
|y Br | — [0.20] —
72 c_|0.09[0.145 0.20
0.125

A
L

— o5 [ —
Detad F X | — | — |0.08
¥ Jie— | —T10

1.25 | —
125 | —
L |035]| 0.5 |0.65
Li [—]10]—
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A.2.3 176 Pins in RH850/F1KM-S4 and RH850/F1KM-S2

JEITA Package code RENESAS code Previous code MASS(TYP.)[g]
P-LFQFP176-24x24-0.50 PLQPO176KB-A 176P6Q-A / FP-176E / FP-176EV 1.8
NOTED
i 1. DIMENSIONS “*1* AND “x¢”
: DO NOT INCLUDE MOLD FLASH.
T 9 2. DIMENSION "*3 DOES NOT

INCLUDE TRIM OFFSET.

132 g9
i

ARAARARAARRAARRAARAARAAARARAAARAARAARRAARAAARR

O

o

133 8

He

CECEEECEEEECEEEREEE CEEEEEEEREEEEECEEEEEEEEL

AARAAARRARRARRARARARRARRAARAAAARRRRARAAAARAA

176

- Referencellinension in Milineters
[] 1 S i Thom | Max
| Talalalatatahatatatatatatalatatl LHOOORAMIT 1M D 1239 |o40 [e4l

E 239 [240 |24l

A, | — |14 | —
S =3
& =My b Hy |258 |260 |o62
He 258 |260 |262
% | —| — | 17

Ar 005 0.1 0.15
015 020 025

b Bp
£ b, | — |08 | —
b1 < ] Y c 1009 Joias 020
| i \ ! 0125 | —

&

T —
TJT’ 8 | 00 | — ] &
Ul u 5 el | —]05 | —
L x | — | — [008
Ly y | — | —|008
Z1 — |1.23 —
¢ — |1.23 —
Terminal cross section Detail F L 035 |05 ]065
L — | 10 B
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Appendix A Package

A.2.4 233 Pins in RH850/F1KM-S4
JEITA Package Code RENESAS Code Previous Code MASS (Typ) [d]
P-FBGA233-15x15-0.80 PRBG0233GA-A — 0.75
- Unit: mm
(]
G W IS[A] (o] 3
$
x4
D] v ]
! lUAVAVIVAVAVAVAY) OO COOTTTITITT $
< alyIs]
< Reference | Dimensions in millimeters
Symbol | “nfin | Nom | Max
[D] | — |1500| —
[e] | — |1280| —
gy ! — 1500 —
U 0000000000000000
T| 00000000 OGO00000000 [E1] | — |1280| —
R 00000000Q00000000 v _ — o015
P| OOOOO0C0O00OO0O000000 -
N 0000 ! 0000 w — — | 020
M| 0000 i 0000
5/lL | 0000 ©0000C 0000 [e] | — |080] —
\T‘ K| 0000 00000 0000 A — 158 | 190
J 0000---00000---0000 : :
H| O00QO 00000 0000 Al 030 | 035 | 0.40
G 0000 00000 0000
F| 0000 { 0000 b 049 | 054 | 0.59
E 0000 0000 ¥ 008
D| OO0O00000OO0O00000 — — :
c 0000000000000 0000 E y - — | 010
| B| ODOOOOOOQOOCOO0O000 |
A ‘oooo:oooooooooooo i y1 — — | 0.20
= ! 2 4 5 6 ; sg: 101112131415151? — 110 | —
L (2] — | 110 —
/[0l O Tox@M|s AB
i Index mark on top side
© 2014 Renesas Electronics Corporation. All rights reserved.
Note: The index mark on the top side can be displayed by different characters (e.g. triangle, square).
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A.2.5 272 Pins in RH850/F1KM-S4

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-FBGA272-17x17-0.80 PRBG0272GB-A — 0.90
@ Unit: mm
)
ST W ISIAl (o] z
@

Dl

e e |

1
LPAVAVAVAVIVAVAVAVIV/|VIVAVAVAVIVANIWA WL W)

| L@

|

Al

< Reference | Dimensions in millimeters
Symool [ nin [ Nom | Max
=] D — |1700| —
| =
| D1 = 1520 —
v| bdbooooo00boo0000006 E — 1700 —
W | 000000000000 00000000 === :
v|00000000000000000000 E1 — | 15.20| —
u | 0000000000000 000000 —
T| 0000 0000 v — — | 015
rR | 0000 0000
P| o000 o000 w — — 0.20
N | cooo 0000
@]M 0000 0000 0000 [e] | — |o080| —
.| o000 0000 0000
K| OO0 o000 o000 |E| A — 1.58 2.00
J | ooco 0000 0000
a | S288 oo A1l 0.30 | 0.35 | 0.40
G | o000 0000 b 0.49 | 0.54 | 0.59
F|l 0000 0000
0000 0000 X — — | 0.08
0| 0000000000000 000000
[ oooooooooooooooooooe—£[] y — — | 0.10
| B OOOOOOOOOOOOOOOOOOOG—’ 1 0.20
Eﬁm 900000000000 00000000 y 5 = .
i 73 5| 8§ 0 12 78 16 18 I — |og0| —
A % 3 5 T 8 M 13 16 17 18
/ — | o090 | —
S

f B sx@]s[a8]

x”( Index mark on top side
© 2014 Renesas Electronics Corporation. All rights reserved.

Note: The index mark on the top side can be displayed by different characters (e.g. triangle, square).
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A.3 Package Dimensions of RH850/F1KM-S1

A.3.1 48 Pins

JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ]|
P-LFQFP48-7x7-050 | PLQPOD4BKB-A | 4BPEQ-A | 029 |
— ”U —
‘g
¥ 25
AAAARARAAAAR ‘- Z
NOTE)
3 | -~ 1. DIMENSIONS **1" AND =2
L] DO NOT INCLUDE MOLD FLASH.
3w ==F = 2. DIMENSION “*3° DOES NOT
[ - | =- INCLUDE TRIM OFFSET.
= (= — o
== =i = —
= ==] = ey e |
(o= = =] w . 1
= == o I— 5| ol T "
= - —t —} 5 o in
L i Lok | St pin | Nom | Max
[= = =] ] E Terminal cross section E gg ;g ;1 1
43 m‘ ) ‘3 =, | i A i
- A? — 1.4 —

"Ho | 88| 90 92

Q T
‘H HHHHHHHH‘E ! 1 He | 88 | 9.0 | 9.2

Index mark A 1.7
izl Ay 0 01 02

[TBy [0.17] 022 0.27

s

-~ | b 0.20
B L \</_ o 0000145 020
4 SOTITIITATO . / e
| lemm || - Er=r ol
| - -l Bhw Yy |—[—10.10
2o — |075] —
Ze | —|075] —
L 035 05065
I T
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A.3.2 64 Pins

[ JEITA Package Code | RENESAS Code Previous Code | Mass[Typ.)
[ PLFQFPB4-10x10050 | PLQPOOGAKB-A | 64P6Q-A/FP64K/FPB4KV |  0.3g
Hp
— .‘0 —
48 EE] NOTE)
fRAARAAAAARRAAAR _ 1 DIMENSIONS 1 AND 12
| b T
e O =iy = " INCLUDE TRIM OFFSET.
=3 = s
= = - By
== == o4 i T
e = = By
=0 == ol
== f— - l E
== LT = - ! Di n
= = o = 5| w rinbhimidieivia kb oesidd i i |
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RH850/F1KH, RH850/F1KM Appendix A Package

A.3.3 80 Pins

JEITA Package Code RENESAS Code Previous Code MASS (Typ) [g]
P-LFQFP80-12x12-0.50 PLQPO0BOKG-A — 0.50
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RH850/F1KH, RH850/F1KM Appendix A Package

A.3.4 100 Pins

[ JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
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General Precautions in the Handling of Microprocessing Unit and Microcontroller
Unit Products

The following usage notes are applicable to all Microprocessing unit and Microcontroller unit products from Renesas. For detailed usage notes on the
products covered by this document, refer to the relevant sections of the document as well as any technical updates that have been issued for the products.

1. Precaution against Electrostatic Discharge (ESD)
A strong electrical field, when exposed to a CMOS device, can cause destruction of the gate oxide and ultimately degrade the device operation. Steps
must be taken to stop the generation of static electricity as much as possible, and quickly dissipate it when it occurs. Environmental control must be
adequate. When it is dry, a humidifier should be used. This is recommended to avoid using insulators that can easily build up static electricity.
Semiconductor devices must be stored and transported in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work benches and floors must be grounded. The operator must also be grounded using a wrist strap. Semiconductor devices must not be
touched with bare hands. Similar precautions must be taken for printed circuit boards with mounted semiconductor devices.

2. Processing at power-on
The state of the product is undefined at the time when power is supplied. The states of internal circuits in the LSI are indeterminate and the states of
register settings and pins are undefined at the time when power is supplied. In a finished product where the reset signal is applied to the external reset
pin, the states of pins are not guaranteed from the time when power is supplied until the reset process is completed. In a similar way, the states of pins in
a product that is reset by an on-chip power-on reset function are not guaranteed from the time when power is supplied until the power reaches the level
at which resetting is specified.

3. Input of signal during power-off state
Do not input signals or an 1/0 pull-up power supply while the device is powered off. The current injection that results from input of such a signal or I/O
pull-up power supply may cause malfunction and the abnormal current that passes in the device at this time may cause degradation of internal elements.
Follow the guideline for input signal during power-off state as described in your product documentation.

4. Handling of unused pins
Unconnected CMOS device inputs can be cause of malfunction. If an input pin is unconnected, it is possible that an internal input level may be generated
due to noise, etc., causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Input levels of CMOS devices must be fixed
high or low by using pull-up or pull-down circuitry. Each unused pin should be connected to power supply or GND via a resistor if there is a possibility
that it will be an output pin. All handling related to unused pins must be judged separately for each device and according to related specifications
governing the device.

5. Voltage application waveform at input pin
Waveform distortion due to input noise or a reflected wave may cause malfunction. If the input of the CMOS device stays in the area between V. (Max.)
and Vix (Min.) due to noise, for example, the device may malfunction. Take care to prevent chattering noise from entering the device when the input level
is fixed, and also in the transition period when the input level passes through the area between Vi (Max.) and Vi4 (Min.).

6. Prohibition of access to reserved addresses
Access to reserved addresses is prohibited. The reserved addresses are provided for possible future expansion of functions. Do not access these
addresses as the correct operation of the LS| is not guaranteed.

7. Power ON/OFF sequence
In the case of a device that uses different power supplies for the internal operation and external interface, as a rule, switch on the external power supply
after switching on the internal power supply. When switching the power supply off, as a rule, switch off the external power supply and then the internal
power supply. Use of the reverse power on/off sequences may result in the application of an overvoltage to the internal elements of the device, causing
malfunction and degradation of internal elements due to the passage of an abnormal current. The correct power on/off sequence must be judged

separately for each device and according to related specifications governing the device.



Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products
and application examples. You are fully responsible for the incorporation or any other use of the circuits, software, and information in the design of your
product or system. Renesas Electronics disclaims any and all liability for any losses and damages incurred by you or third parties arising from the use of
these circuits, software, or information.

2. Renesas Electronics hereby expressly disclaims any warranties against and liability for infringement or any other claims involving patents, copyrights, or
other intellectual property rights of third parties, by or arising from the use of Renesas Electronics products or technical information described in this
document, including but not limited to, the product data, drawings, charts, programs, algorithms, and application examples.

3. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or
others.

4. You shall be responsible for determining what licenses are required from any third parties, and obtaining such licenses for the lawful import, export,
manufacture, sales, utilization, distribution or other disposal of any products incorporating Renesas Electronics products, if required.

5. You shall not alter, modify, copy, or reverse engineer any Renesas Electronics product, whether in whole or in part. Renesas Electronics disclaims any
and all liability for any losses or damages incurred by you or third parties arising from such alteration, modification, copying or reverse engineering.

6. Renesas Electronics products are classified according to the following two quality grades: “Standard” and “High Quality”. The intended applications for
each Renesas Electronics product depends on the product’s quality grade, as indicated below.

"Standard": Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home
electronic appliances; machine tools; personal electronic equipment; industrial robots; etc.
"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control (traffic lights); large-scale communication equipment; key
financial terminal systems; safety control equipment; etc.
Unless expressly designated as a high reliability product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas
Electronics document, Renesas Electronics products are not intended or authorized for use in products or systems that may pose a direct threat to
human life or bodily injury (artificial life support devices or systems; surgical implantations; etc.), or may cause serious property damage (space system;
undersea repeaters; nuclear power control systems; aircraft control systems; key plant systems; military equipment; etc.). Renesas Electronics disclaims
any and all liability for any damages or losses incurred by you or any third parties arising from the use of any Renesas Electronics product that is
inconsistent with any Renesas Electronics data sheet, user’s manual or other Renesas Electronics document.

7. No semiconductor product is absolutely secure. Notwithstanding any security measures or features that may be implemented in Renesas Electronics
hardware or software products, Renesas Electronics shall have absolutely no liability arising out of any vulnerability or security breach, including but not
limited to any unauthorized access to or use of a Renesas Electronics product or a system that uses a Renesas Electronics product. RENESAS
ELECTRONICS DOES NOT WARRANT OR GUARANTEE THAT RENESAS ELECTRONICS PRODUCTS, OR ANY SYSTEMS CREATED USING
RENESAS ELECTRONICS PRODUCTS WILL BE INVULNERABLE OR FREE FROM CORRUPTION, ATTACK, VIRUSES, INTERFERENCE,
HACKING, DATA LOSS OR THEFT, OR OTHER SECURITY INTRUSION (“Vulnerability Issues”). RENESAS ELECTRONICS DISCLAIMS ANY AND
ALL RESPONSIBILITY OR LIABILITY ARISING FROM OR RELATED TO ANY VULNERABILITY ISSUES. FURTHERMORE, TO THE EXTENT
PERMITTED BY APPLICABLE LAW, RENESAS ELECTRONICS DISCLAIMS ANY AND ALL WARRANTIES, EXPRESS OR IMPLIED, WITH
RESPECT TO THIS DOCUMENT AND ANY RELATED OR ACCOMPANYING SOFTWARE OR HARDWARE, INCLUDING BUT NOT LIMITED TO
THE IMPLIED WARRANTIES OF MERCHANTABILITY, OR FITNESS FOR A PARTICULAR PURPOSE.

8. When using Renesas Electronics products, refer to the latest product information (data sheets, user’s manuals, application notes, “General Notes for
Handling and Using Semiconductor Devices” in the reliability handbook, etc.), and ensure that usage conditions are within the ranges specified by
Renesas Electronics with respect to maximum ratings, operating power supply voltage range, heat dissipation characteristics, installation, etc. Renesas
Electronics disclaims any and all liability for any malfunctions, failure or accident arising out of the use of Renesas Electronics products outside of such
specified ranges.

9. Although Renesas Electronics endeavors to improve the quality and reliability of Renesas Electronics products, semiconductor products have specific
characteristics, such as the occurrence of failure at a certain rate and malfunctions under certain use conditions. Unless designated as a high reliability
product or a product for harsh environments in a Renesas Electronics data sheet or other Renesas Electronics document, Renesas Electronics products
are not subject to radiation resistance design. You are responsible for implementing safety measures to guard against the possibility of bodily injury,
injury or damage caused by fire, and/or danger to the public in the event of a failure or malfunction of Renesas Electronics products, such as safety
design for hardware and software, including but not limited to redundancy, fire control and malfunction prevention, appropriate treatment for aging
degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult and impractical, you are
responsible for evaluating the safety of the final products or systems manufactured by you.

10. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas
Electronics product. You are responsible for carefully and sufficiently investigating applicable laws and regulations that regulate the inclusion or use of
controlled substances, including without limitation, the EU RoHS Directive, and using Renesas Electronics products in compliance with all these
applicable laws and regulations. Renesas Electronics disclaims any and all liability for damages or losses occurring as a result of your noncompliance
with applicable laws and regulations.

11. Renesas Electronics products and technologies shall not be used for or incorporated into any products or systems whose manufacture, use, or sale is
prohibited under any applicable domestic or foreign laws or regulations. You shall comply with any applicable export control laws and regulations
promulgated and administered by the governments of any countries asserting jurisdiction over the parties or transactions.

12. Itis the responsibility of the buyer or distributor of Renesas Electronics products, or any other party who distributes, disposes of, or otherwise sells or
transfers the product to a third party, to notify such third party in advance of the contents and conditions set forth in this document.

13. This document shall not be reprinted, reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

14. Please contact a Renesas Electronics sales office if you have any questions regarding the information contained in this document or Renesas
Electronics products.

(Notel) “Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its directly or indirectly controlled
subsidiaries.
(Note2) “Renesas Electronics product(s)” means any product developed or manufactured by or for Renesas Electronics.

(Rev.5.0-1 October 2020)

Corporate Headquarters Contact Information

TOYOSU FORESIA, 3-2-24 Toyosu,
Koto-ku, Tokyo 135-0061, Japan
Www.renesas.com

Trademarks

Renesas and the Renesas logo are trademarks of Renesas Electronics
Corporation. All trademarks and registered trademarks are the property
of their respective owners.

For further information on a product, technology, the most up-to-date
version of a document, or your nearest sales office, please visit:
www.renesas.com/contact/
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