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R8C/36C Group

1. Overview

1.1.2

Specifications

Tables 1.1 and 1.2 outline the Specifications for R8C/36C Group.

Table 1.1

Specifications for R8C/36C 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/36C 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)
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R8C/36C Group

1. Overview

1.3 Block Diagram
Figure 1.2 shows a Block Diagram.
b’ D S A S 5
( L] Y Y vy v
/0 ports [ PotPo | [ PortP1 | [ PortP2 | [ PortP3 | [ PortP4 | [ PortP5 |
Peripheral functions
Timers UART or
clock synchronous serial 1/0 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
- Low-speed on-chip oscillator
Watchdog timer for watchdog timer
(14 bits) Comparator B
AID converter Voltage detection circuit
(10 bits X 12 channels)
DTC
D/A converter
(8 bits X 2)
R8C CPU core Memory
ROH [ ROL SB ROM @
R1H | RiL 5P
R2
R3 ISP
RAM @
A0
AL
FB [ FLG |
Multiplier
[ PortP6 | | PortPs |
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/36C 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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\Ek—» P8_4(/TRFO11)

[s1l¢—> P8_5(/TRFO12)

[50«—> P8 6

[z« P3_1(/TRBO)

[26]«—> P3_6(/INT1)
R8C/36C Group 27— P2_0(TNTT/TRCIOB/TRDIOAO/TRDCLK)
[26]«—» P2_1(/TRCIOC/TRDIOCO)
[25]«—» P2_2(/TRCIOD/TRDIOBO)
[24«—> P2_3(/TRDIODO)

25— P2_4(/TRDIOAL)

[22«—» P2_5(/TRDIOB1)

PO_7/ANO/DAL(/TRCIOC) <—»[49f
PO_6/AN1/DAO(/TRCIOD) +—[50]
PO_5/AN2(/TRCIOB) +—[51]
PO_4/AN3/TREO(/TRCIOB) +—»[52|
PO_3/AN4(/CLK1/TRCIOB) +—{53]
PO_2/AN5(/RXD1/TRCIOA/TRCTRG) +—»[54|
PO_1/AN6(/TXD1/TRCIOA/TRCTRG) <—{55]
PO_O/AN7(/TRCIOA/TRCTRG) <+—»[5g]
P6_4(/RXD1) <+—»[57|

P6_3(/TXD1) <+—»[s8]

P6_2(/CLK1) +—»[59]

O
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PTQP0064LB-A
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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/36C Group

1. Overview

Table 1.5 Pin Name Information by Pin Number (1)
I/O Pin Functions for Peripheral Modules
Pin : . A/D Converter
Number Control Pin Port Interrupt Timer In?eer:‘fclze SSsuU Eui DI/IA Converter:
Comparator B
1 P3 0 (TRAO/TRGCLKA)
2 P4 2 VREF
3 MODE
4 (XCIN) P4 3
5 (XCOUT) P4 4
6 RESET
7 XOUT P4 7
8 VSS/AVSS
9 XIN P4 6
10 VCC/AVCC
11 P5 4 (TRCIOD)
12 P5 3 (TRCIOC)
13 P5 2 (TRCIOB)
14 P5 1 (TRCIOA/ITRCTRG)
15 P5_0 (TRCCLK)
TXD2/SDA2/
16 P37 TRAO (RXDZ/SCLZ) SSO | SDA
17 P3_5 (TRCIOD) (CLK2) SSCK | SCL
TXD2/SDA2/
18 P3 4 (TRCIOC) (RXD2 1SCL2) SSi IVREF3
19 P33 | INT3 (TRCCLK) (CTS2/RTS2) | SCS IVCMP3
20 P2_7 (TRDIOD1)
21 P2 6 (TRDIOC1)
22 P2_5 (TRDIOB1)
23 P2_4 (TRDIOAL)
24 P2_3 (TRDIODO)
25 P2 2 (TRCIOD/TRDIOBO)
26 P2 1 (TRCIOC/TRDIOCO)
—_— TRCIOB/TRDIOAO/
27 P20 | (T |¢ TRDCLK)
28 P3_6 | (INT1)
29 P31 (TRBO)
30 P8 _6
31 P8 5 (TRFO12)
32 P8_4 (TRFO11)
33 P8 3 (TRFI/TRFO10)
34 P8 2 (TRFOO02)
35 P8 1 (TRFOO01)
36 P8 0 (TRFO00)
37 P6_7 | (INT3) (TRCIOD)
38 P6 6 | INT2 (TRCIOC) (TXD2/SDA2)
39 P65 | INT4 (TRCIOB) (CLK2/CLK1)
Note:
1. Can be assigned to the pin in parentheses by a program.
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R8C/36C Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO is a 16-hit register for transfer, arithmetic, and logic operations. The same applies to R1 to R3. RO can be split
into high-order bits (ROH) and low-order bits (ROL) to be used separately as 8-bit data registers. R1H and R1L are
analogous to ROH and ROL. R2 can be combined with RO and used as a 32-bit data register (R2R0). R3R1 is
analogous to R2R0.

2.2 Address Registers (A0 and Al)

AOQ is a 16-bit register for address register indirect addressing and address register relative addressing. It is also
used for transfer, arithmetic, and logic operations. Al isanaogousto AO. Al can be combined with AQ and as a 32-
bit address register (A1A0).

2.3 Frame Base Register (FB)
FB isa16-bit register for FB relative addressing.

2.4 Interrupt Table Register (INTB)
INTB isa20-bit register that indicates the starting address of an interrupt vector table.

2.5 Program Counter (PC)
PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The stack pointers (SP), USP and ISP, are each 16 hitswide. The U flag of FLG is used to switch between
USP and ISP.

2.7 Static Base Register (SB)
SB is a 16-hit register for SB relative addressing.

2.8 Flag Register (FLG)
FLG isan 11-bit register indicating the CPU state.

2.8.1 Carry Flag (C)
The C flag retains carry, borrow, or shift-out bits that have been generated by the arithmetic and logic unit.

2.8.2 Debug Flag (D)
The D flag is for debugging only. Set it to O.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation resultsin O; otherwise to O.

2.8.4 Sign Flag (S)
The Sflag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

2.8.5 Register Bank Select Flag (B)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when thisflag isset to 1.

2.8.6  Overflow Flag (O)
The Oflag is set to 1 when an operation results in an overflow; otherwiseto 0.

RO1DS0018EJ0110 Rev.1.10 RENESAS Page 14 of 59
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R8C/36C Group 3. Memory

00000h
SFR
(Refer to 4. Special Function
Registers (SFRs))
002FFh
00400h
Internal RAM
OXXXXh
02C00h
SFR @
(Refer to 4. Special Function OFFDCh E - - - =
Registers (SFRs)) = Undefined instruction 3
O2FFFh E Overflow 3
03000h Internal ROM = BRK instruction =
(data flash) @ 4 = Address match E
03FFFh E . . Slngle step . =
oYYYYh ; Watchdog timer, osull:t(;zn stoz detkectlon, voltage monitor ;
Internal ROM 4 E ress breal E
(program ROM) = (Reserved) 3
OFFFFh OFFEEh E Reset 3
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.

Internal ROM Internal RAM
Size Address 0YYYYh | Address ZZZZZh Size Address 0XXXXh

Part Number

R5F21364CNFP, R5F21364CDFP, R5F21364CNFA,
R5F21364CDFA, R5F21364CNFB, R5F21364CDFB,
R5F21364CNXXXFP, R5F21364CDXXXFP, 16 Kbytes 0C000h - 1.5 Kbytes 009FFh
R5F21364CNXXXFA, R5SF21364CDXXXFA,
R5F21364CNXXXFB, R5F21364CDXXXFB

R5F21365CNFP, R5F21365CDFP, R5F21365CNFA,
R5F21365CDFA, R5F21365CNFB, R5F21365CDFB,
R5F21365CNXXXFP, R5F21365CDXXXFP, 24 Kbytes 0A000h - 2 Kbytes 00BFFh
R5F21365CNXXXFA, R5F21365CDXXXFA,
R5F21365CNXXXFB, R5F21365CDXXXFB

R5F21366CNFP, R5F21366CDFP, R5F21366CNFA,
R5F21366CDFA, R5F21366CNFB, R5F21366CDFB,
R5F21366CNXXXFP, R5F21366CDXXXFP, 32 Kbytes 08000h - 2.5 Kbytes O0ODFFh
R5F21366CNXXXFA, R5F21366CDXXXFA,
R5F21366CNXXXFB, R5F21366CDXXXFB

R5F21367CNFP, R5F21367CDFP, R5F21367CNFA,
R5F21367CDFA, R5F21367CNFB, R5F21367CDFB,
R5F21367CNXXXFP, R5F21367CDXXXFP, 48 Kbytes 04000h - 4 Kbytes 013FFh
R5F21367CNXXXFA, R5F21367CDXXXFA,
R5F21367CNXXXFB, R5F21367CDXXXFB

R5F21368CNFP, R5F21368CDFP, R5F21368CNFA,
R5F21368CDFA, R5F21368CNFB, R5F21368CDFB,
R5F21368CNXXXFP, R5F21368CDXXXFP, 64 Kbytes 04000h 13FFFh 6 Kbytes 01BFFh
R5F21368CNXXXFA, R5F21368CDXXXFA,
R5F21368CNXXXFB, R5F21368CDXXXFB

R5F2136ACNFP, R5F2136ACDFP, R5F2136ACNFA,
R5F2136ACDFA, R5F2136ACNFB, R5F2136ACDFB,
R5F2136ACNXXXFP, R5F2136ACDXXXFP, 96 Kbytes 04000h 1BFFFh 8 Kbytes 023FFh
R5F2136ACNXXXFA, R5F2136ACDXXXFA,
R5F2136ACNXXXFB, R5F2136ACDXXXFB

R5F2136CCNFP, R5F2136CCDFP, R5F2136CCNFA,
R5F2136CCDFA, R5F2136CCNFB, R5F2136CCDFB,
R5F2136CCNXXXFP, R5F2136 CCDXXXFP, 128 Kbytes 04000h 23FFFh 10 Kbytes 02BFFh
R5F2136CCNXXXFA, R5F2136CCDXXXFA,
R5F2136CCNXXXFB, R5F2136CCDXXXFB

Figure 3.1 Memory Map of R8C/36C Group
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R8C/36C Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) W
Address Register Symbol After Reset
00COh A/D Register 0 ADO XXh
00C1h 000000XXb
00C2h A/D Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 AD6 XXh
00CDh 000000XXb
00CEh A/D Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/AO Register DAO 00h
00D9%h D/A1 Register DA1 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1lh Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00E9h Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh Port P6 Register P6 XXh
00EDh
00EEh Port P6 Direction Register PD6 00h
00EFh
00FOh Port P8 Register P8 XXh
00F1h
00F2h Port P8 Direction Register PD8 00h
00F3h
00F4h
00F5h
00F6h
00F7h
00F8h
00F9h
00FAh
00FBh
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

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

4. Special Function Registers (SFRs)

Table 4.12  SFR Information (12) (D

Address Register Symbol After Reset

2CFOh DTC Control Data 22 DTCD22 XXh

2CF1h XXh

2CF2h XXh

2CF3h XXh

2CF4h XXh

2CF5h XXh

2CF6h XXh

2CF7h XXh

2CF8h DTC Control Data 23 DTCD23 XXh

2CF9h XXh

2CFAh XXh

2CFBh XXh

2CFCh XXh

2CFDh XXh

2CFEh XXh

2CFFh XXh

2D00h
| 2FFFh ] | ]
X: Undefined
Note:

1. The blank areas are reserved and cannot be accessed by users.

Table 4.13 ID Code Areas and Option Function Select Area
| Address | Area Name | Symbol | After Reset |
| FFDBh [ Option Function Select Register 2 [ OFs2 [ (Note 1) ]
[ FFOFh _[IDL [ (Note 2) |
[ FFE3h [ID2 [ (Note 2) |
[ FFEBh [ID3 [ (Note 2) |
[ FFEFh [ID4 [ (Note 2) |
[ FFF3h [ID5 [ (Note 2) |
[ FFF7h [D6 [ (Note 2) |
[ FFFBA [ID7 [ (Note 2) |
[ FFFFh ] Option Function Select Register [ OFS [ (Note 1) ]
Notes:

1. The option function select area is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.
Do not write additions to the option function select area. If the block including the option function select area is erased, the option function select
area is set to FFh.
When blank products are shipped, the option function select area is set to FFh. It is set to the written value after written by the user.
When factory-programming products are shipped, the value of the option function select area is the value programmed by the user.

2. The ID code areas are allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program.

Do not write additions to the ID code areas. If the block including the ID code areas is erased, the ID code areas are set to FFh.
When blank products are shipped, the ID code areas are set to FFh. They are set to the written value after written by the user.
When factory-programming products are shipped, the value of the ID code areas is the value programmed by the user.
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R8C/36C 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/36C Group

5. Electrical Characteristics

Table 5.8 Voltage Detection 0 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.

Vdeto Voltage detection level Vdet0_0 (2) 1.80 1.90 2.05 \%
Voltage detection level Vdet0_1 (2) 2.15 2.35 2.50 \%
Voltage detection level Vdet0_2 (2) 2.70 2.85 3.05 \Y
Voltage detection level Vdet0_3 (2) 3.55 3.80 4.05 \Y

— Voltage detection O circuit response time (4) At the falling of Vcc from — 6 150 us

5.0 V to (Vdet0_0 - 0.1) V

— Voltage detection circuit self power consumption VCA25=1,Vcc=5.0V — 15 — pA

td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts )

Notes:

1. The measurement condition is Vcc = 1.8 t0 5.5 V and Topr = —20 to 85 °C (N version)/-40 to 85 °C (D version).
2. Select the voltage detection level with bits VDSELO and VDSEL1 in the OFS register.
3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA25 bit in the VCA2

register to 0.
4. Time until the voltage monitor O reset is generated after the voltage passes Vdeto.

Table 5.9 Voltage Detection 1 Circuit Electrical Characteristics
Symbol Parameter Condition - Standard Unit
Min. Typ. Max.
Vdetl Voltage detection level Vdetl_0 (2) At the falling of Vcc 2.00 2.20 2.40 \%
Voltage detection level Vdetl_1 (2 At the falling of Vcc 2.15 2.35 2.55 \%
Voltage detection level Vdetl_2 (2 At the falling of Vcc 2.30 2.50 2.70 Y
Voltage detection level Vdetl_3 (@ At the falling of Vcc 2.45 2.65 2.85 Y
Voltage detection level Vdetl_4 (2) At the falling of Vcc 2.60 2.80 3.00 \
Voltage detection level Vdetl 5 (2) At the falling of Vcc 2.75 2.95 3.15 Vv
Voltage detection level Vdetl_6 (2) At the falling of Vcc 2.85 3.10 3.40 \
Voltage detection level Vdetl_7 (@) At the falling of Vcc 3.00 3.25 3.55 \Y
Voltage detection level Vdetl_8 (2) At the falling of Vcc 3.15 3.40 3.70 \Y
Voltage detection level Vdetl_9 (2) At the falling of Vcc 3.30 3.55 3.85 \Y
Voltage detection level Vdetl_A (2) At the falling of Vcc 3.45 3.70 4.00 \%
Voltage detection level Vdetl B () At the falling of Vcc 3.60 3.85 4.15 \%
Voltage detection level Vdetl_C (2 At the falling of Vcc 3.75 4.00 4.30 \Y
Voltage detection level Vdetl_D () At the falling of Vcc 3.90 4.15 4.45 \
Voltage detection level Vdetl_E (2) At the falling of Vcc 4.05 4.30 4.60 \Y%
Voltage detection level Vdetl _F (2) At the falling of Vcc 4.20 4.45 4.75 \
— Hysteresis width at the rising of Vcc in voltage Vdetl O to Vdetl_5 — 0.07 — \%
detection 1 circuit selected
Vdetl 6 to Vdetl_F — 0.10 — V
selected
— Voltage detection 1 circuit response time (3) At the falling of Vcc from — 60 150 us
5.0 V to (Vdetl_0 - 0.1) V
— Voltage detection circuit self power consumption VCA26 =1,Vcc=5.0V — 1.7 — pA
td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts (4)
Notes:

1. The measurement condition is Vcc = 1.8 to 5.5 V and Topr = —20 to 85 °C (N version)/-40 to 85 °C (D version).

pPwD

register to 0.

Select the voltage detection level with bits VD1S0 to VD1S3 in the VDI1LS register.
Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.
Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2

R01DS0018EJ0110 Rev.1.10
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R8C/36C Group 5. Electrical Characteristics

Table 5.10  Voltage Detection 2 Circuit Electrical Characteristics

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vdet2 Voltage detection level Vdet2_0 At the falling of Vcc 3.70 4.00 4.30 \%
— Hysteresis width at the rising of Vcc in voltage — 0.10 — \%
detection 2 circuit
— Voltage detection 2 circuit response time (2) At the falling of Vcc from — 20 150 us
5.0V to (Vdet2_ 0-0.1) V
— Voltage detection circuit self power consumption VCA27 =1,Vcc=5.0V — 1.7 — pA
td(E-A) Waiting time until voltage detection circuit operation — — 100 us
starts 3)

Notes:
1. The measurement condition is Vcc = 1.8 to0 5.5 V and Topr = —20 to 85 °C (N version)/-40 to 85 °C (D version).

2. Time until the voltage monitor 2 interrupt request is generated after the voltage passes Vdet2.
3. Necessary time until the voltage detection circuit operates after setting to 1 again after setting the VCA27 bit in the VCA2

register to 0.

Table 5.11  Power-on Reset Circuit (2

" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
trth External power Vcc rise gradient @ 0 — 50,000 | mV/msec
Notes:

1. The measurement condition is Topr = —20 to 85 °C (N version)/-40 to 85 °C (D version), unless otherwise specified.
2. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS register to 0.

e ®

Vdeto @ \
trth
External trth

Power Vcc
0.5V <>
tw(por) @ Voltage detection 0
g circuit response time

Internal
reset signal
i » . A
Y L l
1 1 3
foco-s foco-s
Notes:

1. Vdeto indicates the voltage detection level of the voltage detection O circuit. Refer to 6. Voltage Detection
Circuit of User's Manual: Hardware (RO1UHO0095EJ0110) for details.

2. tw(por) indicates the duration the external power Vcc must be held below the valid voltage (0.5 V) to enable
a power-on reset. When turning on the power after it falls with voltage monitor O reset disabled, maintain
tw(por) for 1 ms or more.

Figure 5.3 Power-on Reset Circuit Electrical Characteristics
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R8C/36C Group 5. Electrical Characteristics

Table 5.15  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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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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B tHI >
VIH or VoH
SSCK Z X
ViLor VoL — \_
Jo ) tsucyc

(

—
SSO (output) >< >< >< >< ><

- ((

top )5

|

r a i
SSi (input) j §< >< >< ><

-« 7 C

. tsu _ tH | S)

Figure 5.6 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous
Communication Mode)
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R8C/36C Group 5. Electrical Characteristics

Table 5.16  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
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Table 5.24  Electrical Characteristics (3) [2.7 V< Vcc < 4.2 V]

. Standard )
Symbol Parameter Condition - Unit
Min. Typ. Max.
VoH Output “H” voltage | Other than XOUT Drive capacity High | loH = -5 mA Vce - 0.5 — Vce \%
Drive capacity Low |loH =—-1 mA Veec -0.5 — Vce \Y
XOouT loH =-200 pA 1.0 — Vce \%
VoL Output “L” voltage | Other than XOUT Drive capacity High | loL =5 mA — — 0.5 \%
Drive capacity Low |loL =1 mA — — 0.5 \Y
XOouT loL =200 pA — — 0.5 \
VT+VT- | Hysteresis INTO, INTZ, INT2, Vcc=3.0V 0.1 0.4 — \Y
INT3,INTZ,
KIO, KI1, KI2, KI3,
TRAIO, TRBO,
TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOA1, TRDIOBL,
TRDIOC1, TRDIOD1,
TRCTRG, TRCCLK,
TRFI, TRGIOA,
TRGIOB, ADTRG,
RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSI, SCL, SDA, SSO
RESET Vcc=3.0V 0.1 0.5 — \
IH Input “H” current Vi=3V,Vcc=3.0V — — 4.0 A
I Input “L” current Vi=0V,Vcc=3.0V — — -4.0 A
RpuLLUP | Pull-up resistance Vi=0V,Vcc=3.0V 42 84 168 kQ
R#xIN Feedback XIN — 0.3 — MQ
resistance
RfxcIN Feedback XCIN — 8 — MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 — — \Y
Note:
1. 27V <Vcec<4.2V, Topr = -20 to 85 °C (N version)/-40 to 85 °C (D version), and f(XIN) = 10 MHz, unless otherwise
specified.
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Timing requirements  (Unless Otherwise Specified: Vcc =3V, Vss =0V, Topr =25 °C)

Table 5.26  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 5.27  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 5.28  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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R8C/36C Group Package Dimensions

JEITA Package Code | RENESASCode [  Previous Code | MASS[Typ] |
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes

on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
General Precautions in the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1.

Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LS|, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

Processing at Power-on

The state of the product is undefined at the moment 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 moment 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 moment 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 moment when power is supplied until the power
reaches the level at which resetting has been specified.

Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LS| is not guaranteed if they are
accessed.

Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




Notice

be disclosed by Renesas Electronics such as that disclosed through our website.

others.

3. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part.

use of these circuits, software, or information.

prohibited under any applicable domestic or foreign laws or regulations.

personal electronic equipment; and industrial robots.

designed for life support.

use of Renesas Electronics products beyond such specified ranges.

please evaluate the safety of the final products or system manufactured by you.
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no liability for damages or losses occurring as a result of your r iance with i laws and
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1. All information included in this document is current as of the date this document is issued. Such information, however, is subject to change without any prior notice. Before purchasing or using any Renesas

Electronics products listed herein, please confirm the latest product information with a Renesas Electronics sales office. Also, please pay regular and careful attention to additional and different information to

2. Renesas Electronics does not assume any liability for infringement of 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. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

4. 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 of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

5. When exporting the products or technology described in this document, you should comply with the applicable export control laws and regulations and follow the procedures required by such laws and
regulations. You should not use Renesas Electronics products or the technology described in this document for any purpose relating to military applications or use by the military, including but not limited to

the development of weapons of mass destruction. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is

6. Renesas Electronics has used reasonable care in preparing the information included in this document, but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.

7. Renesas Electronics products are classified according to the following three quality grades: "Standard”, "High Quality", and "Specific". The recommended applications for each Renesas Electronics product
depends on the product's quality grade, as indicated below. You must check the quality grade of each Renesas Electronics product before using it in a particular application. You may not use any Renesas
Electronics product for any application categorized as "Specific" without the prior written consent of Renesas Electronics. Further, you may not use any Renesas Electronics product for any application for
which it is not intended without the prior written consent of Renesas Electronics. Renesas Electronics shall not be in any way liable for any damages or losses incurred by you or third parties arising from the
use of any Renesas Electronics product for an application categorized as "Specific" or for which the product is not intended where you have failed to obtain the prior written consent of Renesas Electronics.
The quality grade of each Renesas Electronics product is "Standard" unless otherwise expressly specified in a Renesas Electronics data sheets or data books, etc.

“"Standard":  Computers; office equipment; communications equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools;

"High Quality": Transportation equipment (automobiles, trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; safety equipment; and medical equipment not specifically

"Specific": Aircraft; equipment; P ; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
i 1s, or healthcare intervention (e.g. excision, etc.), and any other applications or purposes that pose a direct threat to human life.
8. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

9. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific characteristics such as the occurrence of failure at a certain rate and
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to
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Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in i with all i laws and ions that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

. This document may not be reproduced or duplicated, in any form, in whole or in part, without prior written consent of Renesas Electronics.

Because the evaluation of microcomputer software alone is very difficult,

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics" as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.
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