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R8C/36M Group

1. Overview

1.1.2

Specifications

Tables 1.1 and 1.2 outline the Specifications for R8BC/36M Group.

Table 1.1

Specifications for R8C/36M Group (1)

Item

Function

Specification

CPU

Central processing
unit

R8C CPU core
* Number of fundamental instructions: 89
« Minimum instruction execution time:
50 ns (f(XIN) = 20 MHz, VCC = 2.7 t0 5.5 V)
200 ns (f(XIN) =5 MHz, VCC = 1.8 t0 5.5 V)
 Multiplier: 16 bits x 16 bits — 32 bits
« Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
» Operation mode: Single-chip mode (address space: 1 Mbyte)

Memory

ROM, RAM,
Data flash

Refer to Table 1.3 Product List for RBC/36M Group

Power Supply
Voltage
Detection

Voltage detection
circuit

* Power-on reset
« Voltage detection 3 (detection level of voltage detection 0 and voltage
detection 1 selectable)

1/0 Ports

Programmable /O
ports

* Input-only: 1 pin
* CMOS 1/0O ports: 59, selectable pull-up resistor
« High current drive ports: 59

Clock

Clock generation
circuits

« 4 circuits: XIN clock oscillation circuit,
XCIN clock oscillation circuit (32 kHz),
High-speed on-chip oscillator (with frequency adjustment function),
Low-speed on-chip oscillator
« Oscillation stop detection: XIN clock oscillation stop detection function
 Frequency divider circuit: Dividing selectable 1, 2, 4, 8, and 16
* Low power consumption modes:
Standard operating mode (high-speed clock, low-speed clock, high-speed on-
chip oscillator, low-speed on-chip oscillator), wait mode, stop mode

Real-time clock (timer RE)

Interrupts

* Interrupt Vectors: 69
« External: 9 sources (INT x 5, key input x 4)
* Priority levels: 7 levels

Watchdog Timer

« 14 bits x 1 (with prescaler)
* Reset start selectable
» Low-speed on-chip oscillator for watchdog timer selectable

DTC (Data Transfer Controller)

¢ 1 channel
« Activation sources: 39
« Transfer modes: 2 (normal mode, repeat mode)

Timer

Timer RA

8 bits x 1 (with 8-bit prescaler)
Timer mode (period timer), pulse output mode (output level inverted every
period), event counter mode, pulse width measurement mode, pulse period
measurement mode

Timer RB

8 bits x 1 (with 8-hit prescaler)
Timer mode (period timer), programmable waveform generation mode (PWM
output), programmable one-shot generation mode, programmable wait one-
shot generation mode

Timer RC

16 bits x 1 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode
(output 3 pins), PWM2 mode (PWM output pin)

Timer RD

16 bits x 2 (with 4 capture/compare registers)
Timer mode (input capture function, output compare function), PWM mode
(output 6 pins), reset synchronous PWM mode (output three-phase
waveforms (6 pins), sawtooth wave modulation), complementary PWM mode
(output three-phase waveforms (6 pins), triangular wave modulation), PWM3
mode (PWM output 2 pins with fixed period)

R01DS0086EJ0100 Rev.1.00

Jun 15, 2011

RENESAS

Page 2 of 58



R8C/36M Group 1. Overview

Part No. R5F 21 36 6 M N XX

13 XXX EP
—I_— Package type:

FP: PLQP0064KB-A
FA: PLQPO064GA-A

ROM number

Classification
N: Operating ambient temperature —20°C to 85°C
D: Operating ambient temperature —40°C to 85°C

— ROM capacity
4:16 KB

5: 24 KB

6: 32 KB

7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/36M Group

R8C/3x Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1 Part Number, Memory Size, and Package of R8C/36M Group
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R8C/36M Group

1. Overview

1.3 Block Diagram
Figure 1.2 shows a Block Diagram.
b’ S S o A )
( v L] v vy v
I/O ports [ PortPo | [ PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortP5 |
Peripheral functions
Timers UART or
clock synchronous serial I/O System clock generation
Timer RA (8 bits x 1) (8 bits x 3) circuit
Timer RB (8 bits x 1)
Timer RC (16 bits x 1) XIN-XOUT
Timer RD (16 bits x 2) I°C bus or SSU High-speed on-chip oscillator
Timer RE (8 bits x 1) (8 bits x 1) Low-speed on-chip oscillator
Timer RF (16 bits x 1) XCIN-XCOUT
Timer RG (16 bits x 1)
LIN module
X Low-speed on-chip oscillator
Watchdog timer for watchdog timer
(14 bits) Comparator A
A/D converter Voltage detection circuit
(10 bits X 12 channels) Comparator B
DTC
D/A converter
(8 bits X 2)
R8C CPU core Memory
ROH | ROL SB ROM M
RiH | RiL TSP
R2
RAM @
A0
AL
FB [ FLG |
Multiplier
| Port P6 | | Port P8 |
N A A J
{ 8 { 7 Notes:
1. ROM size varies with MCU type.
2. RAM size varies with MCU type.
Figure 1.2 Block Diagram
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R8C/36M Group 1. Overview

1.4 Pin Assignment
Figure 1.3 shows Pin Assignment (Top View). Tables 1.5 and 1.6 outline the Pin Name Information by Pin Number.
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R8C/36M Grou P [z« P2_0(INTT/TRCIOB/TRDIOAO/TRDCLK)
[2d«—» P2_1(/TRCIOC/TRDIOCO)

[25«—» P2_2(/TRCIOD/TRDIOBO)

PO_7/ANO/DAL(/TRCIOC) <+—»[43f
PO_6/AN1/DAO(/TRCIOD) +—»[5|
PO_5/AN2(/TRCIOB) <+—»{5]]
PO_4/AN3/TREO(/TRCIOB) <+—»[52]
PO_3/AN4(/CLK1/TRCIOB) +—»[53|
PO_2/AN5(/RXD1/TRCIOA/TRCTRG) <[54
PO_1/ANB(/TXD1/TRCIOA/TRCTRG) <[5
PO_O/AN7(/TRCIOA/ITRCTRG) <[5

O
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P3_7/SDA/SSO/TRAO

Notes:
1. Can be assigned to the pin in parentheses by a program.
2. P4_2is an input-only pin.
3. Confirm the pin 1 position on the package by referring to the package dimensions.

Figure 1.3 Pin Assignment (Top View)
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R8C/36M Group

1. Overview

1.5 Pin Functions
Tables 1.7 and 1.8 list Pin Functions.

Table 1.7 Pin Functions (1)
Item Pin Name I/O Type Description
Power supply input | VCC, VSS L Apply 1.8 to 5.5 V to the VCC pin.
Apply 0 V to the VSS pin.
Analog power AVCC, AVSS L Power supply for the A/D converter.
supply input Connect a capacitor between AVCC and AVSS.
Reset input RESET | Input “L” on this pin resets the MCU.
MODE MODE | Connect this pin to VCC via a resistor.
XIN clock input XIN | These pins are provided for XIN clock generation circuit 1/0.
XIN clock output | XOUT Connect a ceramic resonator or a crystal oscillator between
1o the XIN and XOUT pins. (.1) _ .
To use an external clock, input it to the XOUT pin and leave
the XIN pin open.
XCIN clock input | XCIN These pins are provided for XCIN clock generation circuit I/O.
XCIN clock output | XCOUT Connect a crystal oscillator between the XCIN and XCOUT
o pins. (1)
To use an external clock, input it to the XCIN pin and leave
the XCOUT pin open.
INT interrupt input INTO to INT4 I INT interrupt input pins.
Key input interrupt | K0 to KI3 I Key input interrupt input pins.
Timer RA TRAIO /0 Timer RA 1/O pin.
TRAO (0] Timer RA output pin.
Timer RB TRBO o Timer RB output pin.
Timer RC TRCCLK | External clock input pin.
TRCTRG | External trigger input pin.
TRCIOA, TRCIOB, 1o Timer RC I/O pins.
TRCIOC, TRCIOD
Timer RD TRDIOAO, TRDIOA1, Timer RD I/O pins.
TRDIOBO, TRDIOBL1, e
TRDIOCO, TRDIOC1,
TRDIODO, TRDIOD1
TRDCLK | External clock input pin.
Timer RE TREO (0] Divided clock output pin.
Timer RF TRFOO00, TRFO10, Timer RF output pins.
TRFOO01,TRFO11, 0]
TRFO02,TRFO12
TRFI | Timer RF input pin.
Timer RG TRGIOA, TRGIOB 110 Timer RG /O ports.
TRGCLKA, TRGCLKB | External clock input pins.
Serial interface CLKO, CLK1, CLK2 1/0 Transfer clock 1/O pins.
RXD0, RXD1, RXD2 I Serial data input pins.
TXDO, TXD1, TXD2 (@) Serial data output pins.
CTS2 I Transmission control input pin.
RTS2 0 Reception control output pin.
SCL2 I/0 I2C mode clock I/O pin.
SDA2 110 I2C mode data I/O pin.
I: Input O: Output I/O: Input and output
Note:

1. Refer to the oscillator manufacturer for oscillation characteristics.
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R8C/36M Group

3. Memory

00000h
SFR
(Refer to 4. Special Function
Registers (SFRs))
002FFh
00400h
Internal RAM
OXXXXh
2 h
02C00 SFR @
(Refer to 4. Special Function OFFDCh E - - - =
Registers (SFRs)) E Undefined instruction 3
02FFFh = Overflow E
03000n Internal ROM E BRK instruction 3
(data flash) @ S Aeress match =
03FFFh = _ . _Slngle step _ =
0YYYYh ; Watchdog timer, osmll:tc;(()jn sto;k)) det:ctlon, voltage monitor i
Internal ROM E ress breal E
(program ROM) S (Reserved) E
OFFFFh OFFEFh E Reset =
Internal ROM
(program ROM)
h
FFFFFh
Notes:

1. The data flash indicates block A (1 Kbyte), block B (1 Kbyte), block C (1 Kbyte), and block D (1 Kbyte).
2. The SFR areas for the DTC and other modules are allocated to addresses 02C00h to 02FFFh.
3. The blank areas are reserved and cannot be accessed by users.

Part Number

Internal ROM

Internal RAM

Size Address OYYYYh

Address Z2Z777Zh Size Address OXXXXh

R5F21364MDFA,
R5F21364MNXXXFP, R6F21364MDXXXFP,
R5F21364MNXXXFA, RSF21364MDXXXFA

R5F21364MNFP, R5F21364MDFP, R5F21364MNFA,

16 Kbytes 0C000h

- 1.5 Kbytes 009FFh

R5F21365MDFA,
R5F21365MNXXXFP, R5F21365MDXXXFP,
R5F21365MNXXXFA, R5F21365MDXXXFA

R5F21365MNFP, R5F21365MDFP, R5F21365MNFA,

24 Kbytes 0A000h

- 2 Kbytes 00BFFh

R5F21366MDFA,
R5F21366MNXXXFP, R5SF21366MDXXXFP,
R5F21366MNXXXFA, R5F21366MDXXXFA

R5F21366MNFP, R5F21366MDFP, R5F21366MNFA,

32 Kbytes 08000h

- 2.5 Kbytes 00DFFh

R5F21367MDFA,
R5F21367MNXXXFP, R5F21367MDXXXFP,
R5F21367MNXXXFA, R5SF21367MDXXXFA

R5F21367MNFP, R5F21367MDFP, R5F21367MNFA,

48 Kbytes 04000h

- 4 Kbytes 013FFh

R5F21368MDFA,
R5F21368MNXXXFP, R5F21368MDXXXFP,
R5F21368MNXXXFA, R5F21368MDXXXFA

R5F21368MNFP, R5F21368MDFP, R5F21368MNFA,

64 Kbytes 04000h

13FFFh 6 Kbytes 01BFFh

R5F2136AMDFA,
R5F2136AMNXXXFP, R5F2136AMDXXXFP,
R5F2136AMNXXXFA, R5F2136AMDXXXFA

R5F2136AMNFP, R5F2136AMDFP, R5F2136AMNFA,

96 Kbytes 04000h

1BFFFh 8 Kbytes 023FFh

R5F2136CMNFP, R5F2136CMDFP,
R5F2136CMNFA, R5F2136CMDFA,
R5F2136CMNXXXFP, R5F2136CMDXXXFP,
R5F2136CMNXXXFA, R5F2136CMDXXXFA

128 Kbytes 04000h

23FFFh 10 Kbytes 02BFFh

Figure 3.1 Memory Map of R8C/36M Group
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R8C/36M Group 4. Special Function Registers (SFRs)

Table 4.3 SFR Information (3) (1)

Address Register Symbol After Reset
0080h DTC Activation Control Register DTCTL 00h

0081h

0082h

0083h

0084h

0085h

0086h

0087h

0088h DTC Activation Enable Register 0 DTCENO 00h

0089h DTC Activation Enable Register 1 DTCEN1 00h

008Ah DTC Activation Enable Register 2 DTCEN2 00h

008Bh DTC Activation Enable Register 3 DTCEN3 00h

008Ch DTC Activation Enable Register 4 DTCEN4 00h

008Dh DTC Activation Enable Register 5 DTCENS5 00h

008Eh DTC Activation Enable Register 6 DTCENG6 00h

008Fh

0090h Timer RF Register TRF 00h

0091h 00h

0092h

0093h

0094h

0095h

0096h

0097h

0098h

0099

009Ah Timer RF Control Register 0 TRFCRO 00h

009Bh Timer RF Control Register 1 TRFCR1 00h

009Ch Capture and Compare 0 Register TRFMO 00h

009Dh 00h

009Eh Compare 1 Register TRFM1 FFh

009Fh FFh
00AOh UARTO Transmit/Receive Mode Register UOMR 00h

00A1h UARTO Bit Rate Register UOBRG XXh
00A2h UARTO Transmit Buffer Register uoTB XXh
00A3h XXh
00A4h UARTO Transmit/Receive Control Register O uoco 00001000b
00A5h UARTO Transmit/Receive Control Register 1 uoC1 00000010b
00A6h UARTO Receive Buffer Register UORB XXh
00A7h XXh
00A8h UART2 Transmit/Receive Mode Register U2MR 00h

00A%h UART2 Bit Rate Register U2BRG XXh
00AAh UART2 Transmit Buffer Register u2TB XXh
00ABh XXh
00ACh UART2 Transmit/Receive Control Register O u2co 00001000b
00ADh UART2 Transmit/Receive Control Register 1 u2C1 00000010b
00AEh UART2 Receive Buffer Register U2RB XXh
00AFh XXh
00BOh UART2 Digital Filter Function Select Register URXDF 00h

00B1lh

00B2h

00B3h

00B4h

00B5h

00B6h

00B7h

00B8h

00B9h

00BAh

00BBh UART?2 Special Mode Register 5 U2SMR5 00h
00BCh UART2 Special Mode Register 4 U2SMR4 00h
00BDh UART?2 Special Mode Register 3 U2SMR3 000X0X0Xb
00BEh UART2 Special Mode Register 2 U2SMR2 X0000000b
00BFh UART?2 Special Mode Register U2SMR X0000000b

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/36M Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)
Address Register Symbol After Reset

0100h Timer RA Control Register TRACR 00h

0101h Timer RA 1/O Control Register TRAIOC 00h

0102h Timer RA Mode Register TRAMR 00h

0103h Timer RA Prescaler Register TRAPRE FFh

0104h Timer RA Register TRA FFh

0105h LIN Control Register 2 LINCR2 00h

0106h LIN Control Register LINCR 00h

0107h LIN Status Register LINST 00h

0108h Timer RB Control Register TRBCR 00h

0109h Timer RB One-Shot Control Register TRBOCR 00h

010Ah Timer RB I/O Control Register TRBIOC 00h

010Bh Timer RB Mode Register TRBMR 00h

010Ch Timer RB Prescaler Register TRBPRE FFh

010Dh Timer RB Secondary Register TRBSC FFh

010Eh Timer RB Primary Register TRBPR FFh

010Fh

0110h

0111h

0112h

0113h

0114h

0115h

0116h

0117h

0118h Timer RE Second Data Register/Counter Data Register TRESEC 00h

0119h Timer RE Minute Data Register/Compare Data Register TREMIN 00h

011Ah Timer RE Hour Data Register TREHR 00h

011Bh Timer RE Day of Week Data Register TREWK 00h

011Ch Timer RE Control Register 1 TRECR1 00h

011Dh Timer RE Control Register 2 TRECR2 00h

011Eh Timer RE Count Source Select Register TRECSR 00001000b
011Fh

0120h Timer RC Mode Register TRCMR 01001000b
0121h Timer RC Control Register 1 TRCCR1 00h

0122h Timer RC Interrupt Enable Register TRCIER 01110000b
0123h Timer RC Status Register TRCSR 01110000b
0124h Timer RC 1/O Control Register 0 TRCIORO 10001000b
0125h Timer RC 1/O Control Register 1 TRCIOR1 10001000b
0126h Timer RC Counter TRC 00h

0127h 00h

0128h Timer RC General Register A TRCGRA FFh

0129h FFh

012Ah Timer RC General Register B TRCGRB FFh

012Bh FFh

012Ch Timer RC General Register C TRCGRC FFh

012Dh FFh

012Eh Timer RC General Register D TRCGRD FFh

012Fh FFh

0130h Timer RC Control Register 2 TRCCR2 00011000b
0131h Timer RC Digital Filter Function Select Register TRCDF 00h

0132h Timer RC Output Master Enable Register TRCOER 01111111b
0133h Timer RC Trigger Control Register TRCADCR 00h

0134h

0135h Timer RD Control Expansion Register TRDECR 00h

0136h Timer RD Trigger Control Register TRDADCR 00h

0137h Timer RD Start Register TRDSTR 11111100b
0138h Timer RD Mode Register TRDMR 00001110b
0139h Timer RD PWM Mode Register TRDPMR 10001000b
013Ah Timer RD Function Control Register TRDFCR 10000000b
013Bh Timer RD Output Master Enable Register 1 TRDOER1 FFh

013Ch Timer RD Output Master Enable Register 2 TRDOER2 01111111b
013Dh Timer RD Output Control Register TRDOCR 00h

013Eh Timer RD Digital Filter Function Select Register 0 TRDDFO 00h

013Fh Timer RD Digital Filter Function Select Register 1 TRDDF1 00h

Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/36M Group

4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6) (1)
Address Register Symbol After Reset
0140h Timer RD Control Register 0 TRDCRO 00h
0141h Timer RD 1/O Control Register AO TRDIORAO 10001000b
0142h Timer RD 1/O Control Register CO TRDIORCO 10001000b
0143h Timer RD Status Register 0 TRDSRO 11100000b
0144h Timer RD Interrupt Enable Register 0 TRDIERO 11100000b
0145h Timer RD PWM Mode Output Level Control Register 0 TRDPOCRO 11111000b
0146h Timer RD Counter 0 TRDO 00h
0147h 00h
0148h Timer RD General Register AO TRDGRAO FFh
0149h FFh
014Ah Timer RD General Register BO TRDGRBO FFh
014Bh FFh
014Ch Timer RD General Register CO TRDGRCO FFh
014Dh FFh
014Eh Timer RD General Register DO TRDGRDO FFh
014Fh FFh
0150h Timer RD Control Register 1 TRDCR1 00h
0151h Timer RD 1/O Control Register A1 TRDIORA1 10001000b
0152h Timer RD 1/O Control Register C1 TRDIORC1 10001000b
0153h Timer RD Status Register 1 TRDSR1 11000000b
0154h Timer RD Interrupt Enable Register 1 TRDIER1 11100000b
0155h Timer RD PWM Mode Output Level Control Register 1 TRDPOCR1 11111000b
0156h Timer RD Counter 1 TRD1 00h
0157h 00h
0158h Timer RD General Register Al TRDGRA1 FFh
0159h FFh
015Ah Timer RD General Register B1 TRDGRB1 FFh
015Bh FFh
015Ch Timer RD General Register C1 TRDGRC1 FFh
015Dh FFh
015Eh Timer RD General Register D1 TRDGRD1 FFh
015Fh FFh
0160h UART1 Transmit/Receive Mode Register UIMR 00h
0161h UART1 Bit Rate Register U1BRG XXh
0162h UART1 Transmit Buffer Register uliTB XXh
0163h XXh
0164h UART1 Transmit/Receive Control Register 0 U1CO0 00001000b
0165h UART1 Transmit/Receive Control Register 1 UiC1l 00000010b
0166h UART1 Receive Buffer Register U1RB XXh
0167h XXh
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h Timer RG Mode Register TRGMR 01000000b
0171h Timer RG Count Control Register TRGCNTC 00h
0172h Timer RG Control Register TRGCR 10000000b
0173h Timer RG Interrupt Enable Register TRGIER 11110000b
0174h Timer RG Status Register TRGSR 11100000b
0175h Timer RG 1/O Control Register TRGIOR 00h
0176h Timer RG Counter TRG 00h
0177h 00h
0178h Timer RG General Register A TRGGRA FFh
0179h FFh
017Ah Timer RG General Register B TRGGRB FFh
017Bh FFh
017Ch Timer RG General Register C TRGGRC FFh
017Dh FFh
017Eh Timer RG General Register D TRGGRD FFh
017Fh FFh
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/36M Group

4. Special Function Registers (SFRs)

Table 4.8

SFR Information (8) (1)

Address

Register

Symbol After Reset

01CO0h

01C1h

01C2h

Address Match Interrupt Register 0

RMADO XXh
XXh
0000XXXXb

01C3h

Address Match Interrupt Enable Register O

AIERO 00h

01C4h

01C5h

01C6h

Address Match Interrupt Register 1

RMAD1 XXh
XXh
0000XXXXb

01C7h

Address Match Interrupt Enable Register 1

AIER1 00h

01C8h

01C9h

01CAh

01CBh

01CCh

01CDh

01CEh

01CFh

01DOh

01D1h

01D2h

01D3h

01D4h

01D5h

01D6h

01D7h

01D8h

01D%h

01DAh

01DBh

01DCh

01DDh

01DEh

01DFh

01EOh

Pull-Up Control Register 0

PURO 00h

01Elh

Pull-Up Control Register 1

PUR1 00h

01E2h

Pull-Up Control Register 2

PUR2 00h

01E3h

01E4h

01E5h

01E6h

01E7h

01E8h

01ESh

01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01F0h

Port P1 Drive Capacity Control Register

P1DRR 00h

01F1h

Port P2 Drive Capacity Control Register

P2DRR 00h

01F2h

Drive Capacity Control Register 0

DRRO 00h

01F3h

Drive Capacity Control Register 1

DRR1 00h

01F4h

Drive Capacity Control Register 2

DRR2 00h

01F5h

Input Threshold Control Register 0

VLTO 00h

01F6h

Input Threshold Control Register 1

VLT1 00h

01F7h

Input Threshold Control Register 2

VLT2 00h

01F8h

Comparator B Control Register 0

INTCMP 00h

01F9h

01FAh

External Input Enable Register 0

INTEN 00h

01FBh

External Input Enable Register 1

INTEN1 00h

01FCh

INT Input Filter Select Register 0

INTF 00h

01FDh

INT Input Filter Select Register 1

INTF1 00h

01FEh

Key Input Enable Register O

KIEN 00h

01FFh

X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/36M Group

4. Special Function Registers (SFRs)

Table 4.11  SFR Information (11) @
Address Register Symbol After Reset
2CBOh DTC Control Data 14 DTCD14 XXh
2CB1lh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CClh XXh
2CC2h XXh
2CC3h XXh
2CC4dh XXh
2CC5h XXh
2CC6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CElh XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CE9h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh

X: Undefined

Note:

1. The blank areas are reserved and cannot be accessed by users.
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R8C/36M Group 5. Electrical Characteristics

5. Electrical Characteristics

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Vcc/AVcee | Supply voltage -0.3t0 6.5 \%
Vi Input voltage -0.3to Vcc+ 0.3 Vv
Vo Output voltage -0.3to Vcc+ 0.3 Vv
Pd Power dissipation —40°C < Topr < 85°C 500 mw
Topr Operating ambient temperature —20 to 85 (N version)/ °C

—40 to 85 (D version)
Tstg Storage temperature —65 to 150 °C
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R8C/36M Group

5. Electrical Characteristics

PO *

P1
P2
P3
P4
P5
P6
P8

30 pF

Figure 5.1 Ports PO to P6, P8 Timing Measurement Circuit
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R8C/36M Group 5. Electrical Characteristics

Table 5.16  Timing Requirements of Synchronous Serial Communication Unit (SSU)

i Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4 — — tcyc (@
tHI SSCK clock “H” width 0.4 — 0.6 tsucyc
tLo SSCK clock “L” width 0.4 — 0.6 tsucyc
tRISE SSCK clock rising Master — — 1 tcyc (@
time Slave — — 1 us
tFALL SSCK clock falling Master — — 1 tcyc (@
time Slave — — 1 us
tsu SSO, SSI data input setup time 100 — — ns
tH SSO, SSI data input hold time 1 — — tcyc @
tLEAD SCS setup time Slave ltcyc + 50 — — ns
tLAG SCS hold time Slave ltcyc + 50 — — ns
tob SSO, SSI data output delay time — — 1 tcyc @
tsa SSI slave access time 27V<Vcc<h5V — — 1.5tcyc + 100 ns
1.8V<Vece<27V — — 1.5tcye + 200 ns
tor SSl slave out open time 27V<Vcc<h5V — — 1.5tcyc + 100 ns
1.8V<Vee<27V — — 1.5tcye + 200 ns
Notes:

1. Vcc=1.8t05.5V, Vss =0V, and Topr = 20 to 85 °C (N version)/-40 to 85 °C (D version), unless otherwise specified.
2. ltcyc = 1/f1(s)
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R8C/36M Group 5. Electrical Characteristics

4-Wire Bus Communication Mode, Master, CPHS =1

VIH or VoH
SCS (output)
ViL or Vo i@

R4

tHI tFALL tRISE
— —» |

sy [N ./ \
aniuV,
>§ >< )

L

A

tHI

)\
SSCK (output) X Z X,

S
|
S
|

,‘
L
1

(CPOS = 0)

tLo tsucyc

SSO (output)

1

l
(C
[ A P
SSI (input) >§ §< >< >< >< ><
- 7 (C
tsu tH P
€| <«

4-Wire Bus Communication Mode, Master, CPHS =0

VIH or VoH
VIL or VoL

(@
P

SCS (output)

»

tHI tFALL tRISE

wem N\ ﬁ&L/ﬁ\g /N

SAYAW.
0
X [ XX

tHI

SSCK (output)
(CPOS =0)

JL

1
~

tLo tsucyc

SSO (output)

=

SSI (input)

L
\

=

P tsu tH

CPHS, CPOS: Bits in SSMR register

Figure 5.4 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Master)
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5. Electrical Characteristics

SSCK (input)
(CPOS =1)

SSCK (input)
(CPOS =0)

)

—

4-Wire Bus Communication Mode, Slave, CPHS =1

VIH or VoH
SCS (input)
= ViLor VoL

A\

tLEAD tHI

tLo

tHI

v

to |

tLAG

/

7\

SSO (input)

SSI (output)

SSCK (input)
(CPOS =1)

SSCK (input)
(CPOS =0)

tsu tH

o
AU
i
5
5
§

tsa

4-Wire Bus Communication Mode, Slave, CPHS =0

\ViH or VoH
SCS (input)

(— ViLor VoL

tor
—>|

tLEAD tHI tFALL tLAG
m

|

-

T~

(S

1

tLo

EF A
uawe

SSO (input)

AN

tsa
—

tsu tH

al

I
SSI (output) —{ >< ><

CPHS, CPOS: Bits in SSMR register

tor
—>|

Figure 5.5 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Slave)
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R8C/36M Group 5. Electrical Characteristics

Table 5.17  Timing Requirements of 12C bus Interface

Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
tscL SCL input cycle time 12tcyc + 600 (@ — — ns
tscLH SCL input “H” width 3tcyc + 300 @ — — ns
tscLL SCL input “L” width Stcyc + 500 (@) — — ns
tsf SCL, SDA input fall time — — 300 ns
tsp SCL, SDA input spike pulse rejection time — — 1tcyc (@) ns
tBUF SDA input bus-free time 5tcyc (@ — — ns
tSTAH Start condition input hold time 3tcyc @ — — ns
tsTAs Retransmit start condition input setup time 3tcyc @ — — ns
tsToP Stop condition input setup time 3tcyc @ — — ns
tsbAs Data input setup time 1ltcyc + 40 — — ns
tSDAH Data input hold time 10 — — ns

Notes:
1. Vcc=1.8t05.5V, Vss =0V, and Topr = -20 to 85 °C (N version)/-40 to 85 °C (D version), unless otherwise specified.
2. ltcyc = 1/f1(s)

SDA

SCL
—> tsbas
«— tSDAH
Notes:
1. Start condition
2. Stop condition
3. Retransmit start condition
Figure 5.7 I/0 Timing of 12C bus Interface
RO1DS0086EJ0100 Rev.1.00 RENESAS Page 44 of 58

Jun 15, 2011



R8C/36M Group

5. Electrical Characteristics

Table 5.23 Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time When external clock is selected 200 - ns
tW(CKH) CLKi input “H” width 100 - ns
tW(CKL) CLKi input “L” width 100 - ns
td(C-Q) TXDi output delay time - 90 ns
th(C-Q) TXDi hold time 0 - ns
tsu(D-C) RXDi input setup time 10 - ns
th(C-D) RXDi input hold time 90 - ns
td(C-Q) TXDi output delay time When internal clock is selected - 10 ns
tsu(D-C) RXDi input setup time 90 - ns
th(C-D) RXDi input hold time 90 - ns
i=0to 2
Note:
1. Vec =5V and Topr = -20 to 85 °C (N version)/-40 to 85 °C (D version), unless otherwise specified.
¢ Lei(ed) > Vcc=5V
| tW(CKH) >
CLKi
p tw(CKL) R
th(c-Q)
TXDi >< ><
([ (oxle) I tsu(D-C) th(c-D)
RXDi *
i=0to 2
Figure 5.11 Serial Interface Timing Diagram when Vcc =5V
Table 5.24  External Interrupt INTi (i = 0 to 4) Input, Key Input Interrupt Kli (i =0 to 3)
Standard )
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width 250 (1) — ns
tw(NL) INTi input “L” width, KIi input “L” width 250 — ns
Notes:

1. When selecting the digital filter by the INTi input filter select bit, use an INTi input HIGH width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

2. When selecting the digital filter by the INTi input filter select bit, use an INTi input LOW width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

INTIi input WL vee=5V
(i=0to 4)
Kli input
(i=0t03) I« Lo >
Figure 5.12 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli

when Vcc =5V
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R8C/36M Group 5. Electrical Characteristics

Timing requirements  (Unless Otherwise Specified: Vcc =3V, Vss =0V, Topr =25 °C)

Table 5.27  External Clock Input (XOUT, XCIN)

Standard .
Symbol Parameter - Unit
Min. Max.
tc(xouT) XOUT input cycle time 50 — ns
twH(xouT) | XOUT input “H” width 24 — ns
twrxouT) | XOUT input “L” width 24 — ns
te(XCIN) XCIN input cycle time 14 — us
twH(xcIN) | XCIN input “H” width 7 — us
twrxein) | XCIN input “L” width 7 — us
’ tC(XOUT), tC(XCIN) s Vcc =3V
™ twH(xouT), ”
| IWH(XCIN)
External clock input
< TWL(XOUT), tWL(XCIN) >
Figure 5.13 External Clock Input Timing Diagram when VCC =3V
Table 5.28  TRAIO Input
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TRAIO) TRAIO input cycle time 300 — ns
twH(TRAIO) | TRAIO input “H” width 120 — ns
twr(mrAIO) | TRAIO input “L” width 120 — ns
_ {C(TRAIO) o~ Vcc =3V
tWH(TRAIO)
TRAIO input
. IWL(TRAIO) N
< >
Figure 5.14  TRAIO Input Timing Diagram when Vcc =3V
Table 5.29  TRFI Input
Standard .
Symbol Parameter - Unit
Min. Max.
te(TRFI) TRFI input cycle time 1200 (M) — ns
twHTRFI) | TRFI input “H” width 600 (2 — ns
tWL(TRFI) TRFI input “L” width 600 (2 — ns

Notes:
1. When using timer RF input capture mode, adjust the cycle time to (1/timer RF count source frequency x 3) or above.
2. When using timer RF input capture mode, adjust the pulse width to (1/timer RF count source frequency x 1.5) or above.

P te(TRFI) N Vec=3V
. tWH(TRFI);

TRFI input

w tWL(TRFI)

Figure 5.15 TRFI Input Timing Diagram when Vcc =3V
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Table 5.30 Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
tc(CK) CLKi input cycle time When external clock is selected 300 - ns
tW(CKH) CLKi input “H” width 150 - ns
tW(CKL) CLKi Input “L” width 150 - ns
td(C-Q) TXDi output delay time - 120 ns
th(C-Q) TXDi hold time 0 - ns
tsu(D-C) RXDi input setup time 30 - ns
th(C-D) RXDi input hold time 90 - ns
td(C-Q) TXDi output delay time When internal clock is selected - 30 ns
tsu(D-C) RXDi input setup time 120 - ns
th(C-D) RXDi input hold time 90 - ns
i=0to 2
Note:
1. Vec =3V and Topr = —-20 to 85 °C (N version)/-40 to 85 °C (D version), unless otherwise specified.
) te(cK) > Vcc =3V
_ tw(CKH) >
CLKi
P twW(CKL) N
th(c-Q)
TXDi >< ><
I (o) N tsu(D-C) th(c-D)
RXDi \*\
i=0to 2
Figure 5.16 Serial Interface Timing Diagram when Vcc =3V
Table 5.31  External Interrupt INTi (i = 0 to 4) Input, Key Input Interrupt Kli (i=0to 3)
Standard )
Symbol Parameter - Unit
Min. Max.
tW(INH) INTi input “H” width, KIi input “H” width 380 — ns
tW(INL) INTi input “L” width, KIi input “L” width 3800 — ns
Notes:

1. When selecting the digital filter by the INTi input filter select bit, use an INTi input HIGH width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

2. When selecting the digital filter by the INTi input filter select bit, use an INTi input LOW width of either (1/digital filter clock
frequency x 3) or the minimum value of standard, whichever is greater.

S vce =3V
INTl input BWONL
(i=0to4)
Kli input
(i=0to23) I« TW(INH) >
Figure 5.17 Input Timing Diagram for External Interrupt INTi and Key Input Interrupt Kli

when Vcc =3V
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