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R8C/36T-A Group

1. Overview

1.3

Figure 1.2 shows the Block Diagram.
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Peripheral functions

Timers
Timer RJ (16 bits x 1)
Timer RB2 (16 bits x 1)
Timer RC (16 bits x 1)
Timer RE2 (8 bits x 1)

DTC

A/D converter
(20 bits x 12 channels)

UARTO
(8 bits x 2 channels)

UART2
(8 bits x 1 channel)

Event link controller

Watchdog timer
(14 bits)

CRC calculator

Synchronous serial
communication unit (SSU/I?C)
(8 bits x 1 channel)

System clock generation circuit

XIN-XOUT
XCIN-XCOUT
High-speed on-chip oscillator
Low-speed on-chip oscillator
Low-speed on-chip oscillator
(for watchdog timer)

Voltage detection circuit

Comparator B

TSCU
(28 channels)

LIN module
(1 channel)

R8C CPU core Memory
ROH I ROL 3B ROM @
R1H R1L C__usp ]

R 1 =
ISP ]
B3 NIB RAM @
A2
FB [ FLG ]
Multiplier

J
{ 7
Notes:
1. ROM size varies with the product.
2. RAM size varies with the product.
Figure 1.2 Block Diagram
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R8C/36T-A Group

1. Overview

1.5 Pin Functions
Tables 1.7 and 1.8 list Pin Functions.

Table 1.7 Pin Functions (1)
Iltem Pin Name I/O Description
Power supply input VCC, VSS — | Apply 1.8 V through 5.5 V to the VCC pin.
Apply 0 V to the VSS pin.
Analog power supply | AVCC, AVSS — | Power supply input for the A/D converter.
input Connect a capacitor between pins AVCC and AVSS.
Reset input RESET I Applying a low level to this pin resets the MCU.
MODE MODE I Connect this pin to the VCC pin via a resistor.
XIN clock input XIN | I/O for the XIN clock generation circuit.
XIN clock output XOUT /O | Connect a ceramic resonator or a crystal oscillator
between pins XIN and XOUT. (1)
To use an external clock, input it to the XIN pin and
leave the XOUT pin open.
XCIN clock input XCIN I 1/0 for the XCIN clock generation circuit.
XCIN clock output XCOUT /O | Connect a crystal oscillator between pins XCIN and
XCOUT.
To use an external clock, input it to the XCOUT pin and
leave the XCIN pin open.
INT interrupt input INTO to INT4 | INT interrupt input.
Key input interrupt K10 to KI3 I Key input interrupt input.
Timer RJ_0 TRJIO_O I/O | Input/output for timer RJ.
TRJO_O (0] QOutput for timer RJ.
Timer RB2_0 TRBO 0 (0] Output for timer RB2.
Timer RC_0 TRCCLK_O I External clock input.
TRCTRG_O I External trigger input.
TRCIOA_O, TRCIOB_O0, I/O | Input/output for timer RC.
TRCIOC_0, TRCIOD_0O
Timer RE2 TMRE20 (0] Divided clock output.
Serial interface CLK_0,CLK 1 I/O | Transfer clock input/output.
(UARTO) RXD_0, RXD_1 I |Serial data input.
TXD 0, TXD 1 (@) Serial data output.
Serial interface CTS2 I Input for transmission control.
(UART2) RTS2 O | Output for reception control.
SCL2 IO |12C mode clock input/output.
SDA2 I/0 | 12C mode data input/output.
RXD2 I Serial data input.
TXD2 (0] Serial data output.
CLK2 I/O | Transfer clock input/output.
Synchronous serial SSIL 0 I/O | Data input/output.
communication unit SCS. 0 I/0 | Chip-select input/output.
(SSU_0) SSCK_0 I/0 | Clock input/output.
SSO 0 I/O | Data input/output.
I2C bus (12C_0) SCL_O I/O | Clock input/output.
SDA_O I/O | Data input/output.
Reference voltage VREF I Reference voltage input for the A/D converter.
input
Note:

1. Contact the oscillator manufacturer for oscillation characteristics.
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R8C/36T-A Group 1. Overview

Table 1.8 Pin Functions (2)

Item Pin Name I/O Description
A/D converter ANO to AN11 I Analog input for the A/D converter.
ADTRG I External trigger input for the A/D converter.
Comparator B IVCMP1, IVCMP3 I Analog voltage input for comparator B.
IVREF1, IVREF3 | Reference voltage input for comparator B.
Touch sensor control CHxAO, CHxA1, CHxB, I/O | Control pins for electrostatic capacitive touch detection.
unit CHxC
CHO0O0 to CHO08, CH10, I Electrostatic capacitive touch detection pins.
CH11, CH16 to CH25,
CH27, CH28,
CH31 to CH35
1/0O ports PO_0to PO_7, I/O | 8-bit CMOS input/output ports.
P1 OtoP1_7, Each port has an I/O select direction register, enabling
P2 0to P2_7, switching input and output for each pin.
P3_0to P3_7, For input ports, the presence or absence of a pull-up
P4 _3to P4_7, resistor can be selected by a program.
P5_0to P5_4, P5_6, All ports can be used as LED drive (high drive) ports.
P5_7,
P6_0to P6_7,
P8 Oto P8 6
Input port P4 _2 Input-only port.
R0O1DS0055EJ0100 Rev.1.00 RENESAS Page 11 of 58
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R8C/36T-A Group 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the 13 CPU Registers. The registers RO, R1, R2, R3, A0, A1, and FB form a single register bank. The
CPU has two register banks.

b31 b15 b8 b7 b0

R2 ROH (RO high-order byte)| ROL (RO low-order byte) [

| R3 R1H (R1 high-order byte)| R1L (R1 low-order byte) || ) L
e - Data registers
R2
R3
AO
Al

FB Frame base register

Address registers )

b19 b15 b0
| INTBH | INTBL | Interrupt table register

The higher 4 bits of INTB are INTBH and
the lower 16 bits of INTB are INTBL.

b19 )
| PC | Program counter
b15 b0
USP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 bo
| FLG | Flag register
bt o= b8 b7 boi
LI e [ 1| ] [uli]o]e]s[z[p[c]
Carry flag
Debug flag
Zero flag
Sign flag

Register bank select flag

Overflow flag

Interrupt enable flag

Stack pointer select flag

Reserved bits

Processor interrupt priority level

Reserved bit

Note:
1. These registers form a single register bank.
The CPU has two register banks.

Figure 2.1 CPU Registers
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R8C/36T-A Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (1)

The | flag enables maskable interrupts. Interrupts are disabled when the | flag is 0, and are enabled when the |
flag is 1. The I flag is set to 0 when an interrupt request is acknowledged.

2.8.8  Stack Pointer Select Flag (U)

ISP is selected when the U flag is 0. USP is selected when the U flag is 1. The U flag is set to 0 when a hardware
interrupt request is acknowledged or the INT instruction for a software interrupt numbered from 0 to 31 is
executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns eight processor interrupt priority levels from 0 to 7. If a requested interrupt has
higher priority than IPL, the interrupt is enabled.

2.8.10 Reserved Bit

The write value must be 0. The read value is undefined.

R0O1DS0055EJ0100 Rev.1.00 RENESAS Page 14 of 58
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R8C/36T-A G

roup

3. Address Space

Table 3.3

SFR Information (3) @)

Address

Symbol

Register Name

After Reset

Remarks

0007Ah

0007Bh

0007Ch

0007Dh

0007Eh

0007Fh

00080h

UOMR_0

UARTO_O0 Transmit/Receive Mode Register

00h

00081h

UOBRG_0

UARTO_0 Bit Rate Register

XXh

00082h
00083h

UOTB_0

UARTO_O0 Transmit Buffer Register

XXh

XXh

00084h

U0CO0_0

UARTO_0 Transmit/Receive Control Register O

00001000b

00085h

UOC1 0

UARTO_0 Transmit/Receive Control Register 1

00000010b

00086h
00087h

UORB_0

UARTO_0 Receive Buffer Register

XXXXh

00088h

UOIR_O

UARTO_O Interrupt Flag and Enable Register

00h

00089h

0008Ah

0008Bh

0008Ch

LINCR2_0

LIN_O Special Function Register

00h

0008Dh

0008Eh

LINCT_O

LIN_O Control Register

00h

0008Fh

LINST_O

LIN_O Status Register

00h

00090h

UOMR_1

UARTO_1 Transmit/Receive Mode Register

00h

00091h

UOBRG_1

UARTO_1 Bit Rate Register

XXh

00092h
00093h

U0TB_1

UARTO_1 Transmit Buffer Register

XXh

XXh

00094h

U0CO_1

UARTO_1 Transmit/Receive Control Register O

00001000b

00095h

UOCI_1

UARTO_1 Transmit/Receive Control Register 1

00000010b

00096h
00097h

UORB_1

UARTO_1 Receive Buffer Register

XXXXh

00098h

UOIR_1

UARTO_1 Interrupt Flag and Enable Register

00h

00099h

0009Ah

0009Bh

0009Ch

0009Dh

0009Eh

0009Fh

000AOh

000Alh

000A2h

000A3h

000A4h

000A5h

000A8h

000A9h

000AAh

000ABh

000ACh

000ADh

000AEh

000AFh

000BOh

000B1h

000B4h

000B5h

000B8h

000B9h

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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R8C/36T-A Group

3. Address Space

Table 3.9

SFR Information (9) @)

Address

Symbol

Register Name

After Reset

Remarks

00280h

DTCTL

DTC Activation Control Register

00h

00281h

00282h

00283h

00284h

00285h

00286h

00287h

00288h

DTCENO

DTC Activation Enable Register 0

00h

00289h

DTCEN1

DTC Activation Enable Register 1

0oh

0028Ah

DTCEN2

DTC Activation Enable Register 2

00h

0028Bh

DTCEN3

DTC Activation Enable Register 3

00h

0028Ch

0028Dh

DTCEN5

DTC Activation Enable Register 5

00h

0028Eh

DTCENG

DTC Activation Enable Register 6

00h

0028Fh

00290h

00291h

CRCSAR

SFR Snoop Address Register

0000h

00292h

CRCMR

CRC Control Register

00h

00293h

00294h

00295h

CRCD

CRC Data Register

0000h

00296h

CRCIN

CRC Input Register

00h

00297h

00298h

0029%h

0029Ah

0029Bh

0029Ch

0029Dh

0029Eh

0029Fh

002A0h

TRJ_OSR

Timer RJ_O0 Pin Select Register

08h

002A1h

002A2h

002A3h

002A4h

002A5h

TRCCLKSR

Timer RCCLK Pin Select Register

00h

002A6h

TRC_OSRO

Timer RC_0 Pin Select Register 0

00h

002A7h

TRC_OSR1

Timer RC_0 Pin Select Register 1

00h

002A8h

002A%h

002AAh

002ABh

002ACh

002ADh

TIMSR

Timer Pin Select Register

00h

002AEh

U_OSR

UARTO_0 Pin Select Register

00h

002AFh

U_1SR

UARTO_1 Pin Select Register

00h

002B0h

002B1h

002B2h

U2SRO

UART?2 Pin Select Register 0

00h

002B3h

U2SR1

UART?2 Pin Select Register 1

00h

002B4h

002B5h

002B6h

INTSRO

INT Interrupt Input Pin Select Register 0

00h

002B7h

002B8h

002B9h

PINSR

1/0 Function Pin Select Register

00h

002BAh

002BBh

002BCh

002BDh

002BEh

PMCSEL

Pin Assignment Select Register

00h

002BFh

Note:

1. The blank areas are reserved. No access is allowed.
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R8C/36T-A G

roup

3. Address Space

Table 3.13

SFR Information (13) (1)

Address

Symbol

Register Name

After Reset

Remarks

06CO0Ah

Area for storing DTC transfer vector 10

XXh

06COBh

Area for storing DTC transfer vector 11

XXh

06C0OCh

Area for storing DTC transfer vector 12

XXh

06C0Dh

Area for storing DTC transfer vector 13

XXh

06COEh

Area for storing DTC transfer vector 14

XXh

06COFh

Area for storing DTC transfer vector 15

XXh

06C10h

Area for storing DTC transfer vector 16

XXh

06C11h

Area for storing DTC transfer vector 17

XXh

06C12h

Area for storing DTC transfer vector 18

XXh

06C13h

Area for storing DTC transfer vector 19

XXh

06C14h

06C15h

06C16h

Area for storing DTC transfer vector 22

XXh

06C17h

Area for storing DTC transfer vector 23

XXh

06C18h

Area for storing DTC transfer vector 24

XXh

06C19h

Area for storing DTC transfer vector 25

XXh

06C1Ah

06C1Bh

06C1Ch

06C1Dh

06C1Eh

06C1Fh

06C20h

06C21h

06C22h

06C23h

06C24h

06C25h

06C26h

06C27h

06C28h

06C29h

06C2Ah

Area for storing DTC transfer vector 42

XXh

06C2Bh

06C2Ch

06C2Dh

06C2Eh

06C2Fh

06C30h

06C31h

Area for storing DTC transfer vector 49

XXh

06C32h

06C33h

Area for storing DTC transfer vector 51

XXh

06C34h

Area for storing DTC transfer vector 52

XXh

06C35h

Area for storing DTC transfer vector 53

XXh

06C36h

Area for storing DTC transfer vector 54

XXh

06C37h

06C38h

06C39h

06C3Ah

06C3Bh

06C3Ch

06C3Dh

06C3Eh

06C3Fh

06C40h

DTCCRO

DTC Control Register 0

XXh

06C41h

DTBLSO

DTC Block Size Register 0

XXh

06C42h

DTCCTO

DTC Transfer Count Register 0

XXh

06C43h

DTRLDO

DTC Transfer Count Reload Register 0

XXh

06C44h
06C45h

DTSARO

DTC Source Address Register 0

XXXXh

06C46h
06C47h

DTDARO

DTC Destination Address Register 0

XXXXh

06C48h

DTCCR1

DTC Control Register 1

XXh

06C49h

DTBLS1

DTC Block Size Register 1

XXh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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R8C/36T-A Group

3. Address Space

Table 3.17 ID code Area, Option Function Select Area

| Address | Symbol | Area Name | After Reset | Address size |
| OFF:DBh | OFs2 | Option Function Select Register 2 [ (Note 1) | |
| GFFORT [1D1 [ (Note 2) [ |
| oFFET [1D2 [ (Note 2) [ |
| GFFER [1D3 [ (Note 2) [ |
| GFFEFR [1D4 [ (Note 2) [ |
| OFFFa [1D5 [ (Note 2) [ |
| G [1D6 [ (Note 2) [ |
| GFFFER [1D7 [ (Note 2) [ |
I OFF:FFh [ OFS [ Option Function Select Register [ (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 perform any additional writes to the option function select area. Erasing the block including the option function select area sets the option

function select area to FFh.

2. The ID code area is allocated in the flash memory, not in the SFRs. Set appropriate values as ROM data by a program. Do not perform any

additional writes to the ID code area. Erasing the block including the ID code area sets the ID code area to FFh.

R01DS0055EJ0100 Rev.1.00
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R8C/36T-A Group

4. Electrical Characteristics

PO, P1, P2, P3
P4 _2toP4_7
P5_0to P5_4

P5 6, P5_7
P6, P8_0to P8_6

30 pF

Figure 4.1 Timing Measurement Circuit for Ports PO, P1, P2, P3, P4 2to P4 _7,P5 0to P5 4,
P5 6, P5_7,P6,and P8 0to P8_6

R01DS0055EJ0100 Rev.1.00
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R8C/36T-A Group

4. Electrical Characteristics

Table 4.8

Voltage Detection 1 Circuit Characteristics

(Measurement conditions: Vcc = 1.8 Vto 5.5V, Topr = -20°C to 85°C (N version)/

—40°C to 85°C (D version))

Symbol Parameter Conditions . Standard Unit
Min. Typ. Max.
Vdet1 Voltage detection level Vdetl 0 () When Vcc falls 2.00 2.20 2.40 \%
Voltage detection level Vdetl_1 (1) When Vcc falls 2.15 2.35 2.55 Vv
Voltage detection level Vdetl_2 (1) When Vcc falls 2.30 2.50 2.70 Y,
Voltage detection level Vdet1_3 (1) When Vcc falls 2.45 2.65 2.85 Vv
Voltage detection level Vdetl_4 (1) When Vcc falls 2.60 2.80 3.00 \Y
Voltage detection level Vdetl 5 (1) When Vcc falls 2.75 2.95 3.15 Vv
Voltage detection level Vdetl_6 () When Vcc falls 2.80 3.10 3.40 Vv
Voltage detection level Vdetl_7 (1) When Vcc falls 2.95 3.25 3.55 Vv
Voltage detection level Vdetl_8 (1) When Vcc falls 3.10 3.40 3.70 Y
Voltage detection level Vdetl_9 (1) When Vcc falls 3.25 3.55 3.85 \Y;
Voltage detection level Vdetl A () When Vcc falls 3.40 3.70 4.00 Vv
Voltage detection level Vdetl B () When Vcc falls 3.55 3.85 4.15 Vv
Voltage detection level Vdetl_C (1) When Vcc falls 3.70 4.00 4.30 Vv
Voltage detection level Vdet1_D (1) When Vcc falls 3.85 4.15 4.45 Y
Voltage detection level Vdetl_E (1) When Vcc falls 4.00 4.30 4.60 \Y;
Voltage detection level Vdetl F (1) When Vcc falls 4.15 4.45 4.75 Vv
— Hysteresis width at the rising of Vcc in Vdetl O to Vdetl_5 — 0.07 — \%
voltage detection 1 circuit selected
Vdetl 6 to Vdetl_F — 0.10 — \%
selected
— Voltage detection 1 circuit response time (2) | At the falling of Vcc from 5V — 60 150 us
to (Vdetl - 0.1) V
— Voltage detection circuit self power VCA26 =1,Vcc=5.0V — 1.7 — WA
consumption
td(E-A) Waiting time until voltage detection circuit — — 100 us
operation starts (3)
Notes:

1. Select the voltage detection level with bits VD1S0 to VD1S3 in the VD1LS register.

2. Time until the voltage monitor 1 interrupt request is generated after the voltage passes Vdet1.

3. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2
register to 0.

Table 4.9 Voltage Detection 2 Circuit Characteristics
(Measurement conditions: Vcc = 1.8 Vto 5.5V, Topr = -20°C to 85°C (N version)/
—40°C to 85°C (D version))
-, Standard ]
Symbol Parameter Conditions - Unit
Min. Typ. Max.
Vdet2 Voltage detection level Vdet2_0 When Vcc falls 3.70 4.00 4.30 \%

— Hysteresis width at the rising of Vcc in — 0.1 — us
voltage detection 2 circuit

— Voltage detection 2 circuit response time (1) | At the falling of Vcc from 5 V — 20 150 us
to (Vdet2_0-0.1) V
— Voltage detection circuit self power VCA27 =1,Vcc=5.0V — 1.7 — MA
consumption
td(E-A) Waiting time until voltage detection circuit — — 100 us
operation starts (2)
Notes:

1. Time until the voltage monitor 2 interrupt request is generated after the voltage passes Vdet2.
2. Necessary time until the voltage detection circuit operates when setting to 1 again after setting the VCA26 bit in the VCA2
register to 0.

R01DS0055EJ0100 Rev.1.00
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R8C/36T-A Group 4. Electrical Characteristics

Table 4.16  DC Characteristics (3) [2.7 V< Vcc <4.2 V]
(Measurement conditions: Vcc = 1.8 Vto 5.5V, Topr =-20°C to 85°C (N version)/
—40°C to 85°C (D version))

" Standard ]
Symbol Parameter Conditions . Unit
Min. Typ. | Max.
VoH Output high | Other than XOUT Drive capacity is lonH =-5mA Vec-05| — Vce \%
voltage high
Drive capacity is low | loH = -1 mA Vec-05| — Vcee \Y,
XOouT loH = -200 pA 1.0 — | Vec \Y,
VoL Output low | Other than XOUT Drive capacity is loL=5mA — — 0.5 \%
voltage high
Drive capacity is low | loL =1 mA — — 0.5 \
XOouT loL =200 pA — — 0.5 \Y
VT+VT- | Hysteresis | |NTO to INT4, KIO to KI3, 0.1 0.4 — \
TRJIO_O, TRCCLK_O,
TRCTRG_O, TRCIOA_O,
TRCIOB_O, TRCIOC_O,
TRCIOD_O0,
CLK_O,CLK_1,
RXD_0, RXD_1, CTS2,
SCL2, SDA2, CLK2, RXD2,
SCL_0, SDA_0, SSI_0,
SCS_0, SSCK_0, SSO_0
RESET Vec=3.0V 0.1 0.5 — \Y
IH Input high current Vi=3.0V — — 1.0 MA
I Input low current Vi=0V — — | -1.0 | pA
RpuLLUP | Pull-up resistance Vi=0V 42 84 168 | kQ
RXIN Feedback | XIN — 0.3 — | MQ
resistance
RfxcCIN Feedback | XCIN — 8 — MQ
resistance
VRAM RAM hold voltage During stop mode 1.8 — — \
R0O1DS0055EJ0100 Rev.1.00 RENESAS Page 45 of 58
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R8C/36T-A Group 4. Electrical Characteristics

Table 4.19  DC Characteristics (6) [1.8 V <Vcc < 2.7 V]
(Topr = -20°C to 85°C (N version)/-40°C to 85°C (D version), unless otherwise

specified)
Conditions Standard (4)
Symbol | Parameter Oscillation On-Chip Oscillator PU Clock é_ow_pov\,fr_ ot i . " Unit
igh- - oc onsumption er in. . | Max.
XIN® | XCIN High Low: St P ypP
Speed Speed etting
Icc Power High- 5 MHz Off Off 125 kHz | No division — — | 22| — | mA
supply speed 5MHz | Off off 125 kHz | Divide-by-8 — —Jo8]| — | mA
current ) [clock
mode
High- Off Off 5MHz (3) | 125 kHz | No division — — [ 25| 10 | mA
iﬁﬁfd on- o Off | 5MHz 3 | 125 kHz | Divide-by-8 - — (17 = [ma
oscillator Off Off 4 MHz 3) | 125 kHz |Divide-by-16 |MSTIIC =1 — 1 — | mA
mode MSTTRC =1
Low- Off Off Off 125 kHz | Divide-by-8 |FMR27 =1 — | 90 [ 300 | pA
speed on- SVCo=0
chip
oscillator
mode
Low- Off 32 kHz Off Off No division |FMR27 =1 — | 80 [ 350 | pA
speed SVCo0=0
clock
mode
Wait Off Off Off 125 kHz — VCA27 =0 While a WAIT instruction is executed — 15 | 90 | pA
mode VCA26 =0 Peripheral clock operation
VCA25=0
svco=1
Off Off Off 125 kHz — VCA27 =0 While a WAIT instruction is executed — 4 80 | pA
VCA26 =0 Peripheral clock off
VCA25 =0
SvCo=1
Off 32 kHz Off Off — VCA27 =0 While a WAIT instruction is executed — | 35| — uA
VCA26 =0 Peripheral clock off
VCA25 =0
SvCo=1
Stop Off Off Off Off — VCA27 =0 Topr = 25°C — | 22 6 A
mode VCA26 =0 Peripheral clock off
VCA25 =0
CM10=1
Off Off Off Off — VCA27 =0 Topr = 85°C — 30 — A
VCA26 =0 Peripheral clock off
VCA25 =0
CM10=1

Notes:
1. Vcc =1.8Vto 2.7V, single-chip mode, output pins are open, and other pins are Vss.

2. XIN is set to square wave input.
3. fHOCO-F
4. The typical value (Typ.) indicates the current value when the CPU and the memory operate.
The maximum value (Max.) indicates the current value when the CPU, the memory, and the peripheral functions operate and
the flash memory is programmed/erased.
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4. Electrical Characteristics

4.5 AC Characteristics
Table 4.20 Timing Requirements of Clock Synchronous Serial I/O with Chip Select
(during Master Operation)
(Measurement conditions: Vcc =1.8 Vto 5.5V, Topr = -20°C to 85°C (N version)/
—40°C to 85°C (D version))
" Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4.00 — — tcyc (1)
tHI SSCK clock high width 0.40 — 0.60 tsucvc
tLo SSCK clock low width 0.40 — 0.60 tsucyc
tRISE SSCK clock rising time 27V<Vcc<55V — — 0.50 tcyc ()
1.8V<Vecc<27V — — 1.00 tcyc (1)
tFALL SSCK clock falling time 27V<Vcc<55V — — 0.50 tcyc (1)
1.8V<Vecec<27V — — 1.00 tcyc (D)
tsu SSlI, SSO data input setup time 45V <Vcc<55V 60 — — ns
27V<Vcc<45V 70 — — ns
1.8V<Veec<27V 100 — — ns
tH SSI, SSO data input hold time 27V<Vcc<55V 2.00 — — tcyc (D)
1.8V<Vec<27V 2.00 — — tcyc (1)
tLEAD SCS-SCK output delay time 0.5 tsucyc - 1 tcyc — — ns
tLAG SCK -SCS output valid time 0.5 tsucyc - 1 tcyc — — ns
top SSO data output delay time 27V<Vcc<h5V — — 30.00 ns
1.8V<Vecec<27V — — 1.00 tcyc (D)
Note:

1. 1tcyc=1/f1 (s)
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VIH or VoH

SCS (input) \

= ViLor VoL

(C

/A

tLEAD tHI tFALL

—»

tLo

tHI

|

tLo tsucyc

tRISE

U

§

J
I\

tLaG

SSO (input)

b

SSI (output)

SCS (input)

SSCK (input)
(CPOS =1)

SSCK (input)
(CPOS =0)

tsu tH

A

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

3

5
s
5
s

tor
—>|

’4—»
A
<« tLo
tHI
r J\ /—A

\\‘

B

tLo tsucyc

tsa tob
=y le—
ViH or VoH
\— ViL or VoL o
o
tLEAD tHI tFALL tRISE tLAG
— —> |

S ¢
-

L
1

SSO (input)

AN

SSI (output)

-
tsu tH

o

tsA
—

-
-
l—

CPHS, CPOS: Bits in SIMR1 register

tor
—>|

Figure 4.5

I/O Timing of Synchronous Serial Communication Unit (SSU) (Slave)
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Table 4.22 External Clock Input (XOUT, XCIN)

Standard
Symbol Parameter Vee =2.2V, Topr=25°C | Vcc =3V, Topr =25°C Vee =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(xouT) XOUT input cycle time 200 — 50 — 50 — ns
twH(xouT) | XOUT input high width 90 — 24 — 24 — ns
twL(xouT) | XOUT input low width 90 — 24 — 24 — ns
tc(XCIN) XCIN input cycle time 14 — 14 — 14 — us
twH(xciN) | XCIN input high width 7 — 7 — 7 — us
twrxein) | XCIN input low width 7 — 7 — 7 — us
P tc(xouT), tC(XCIN) o
~ tWH(XOUT), ”
| TWH(XCIN) _
External
Clock Input
< tWL(XOUT), tWL(XCIN) >
Figure 4.7 External Clock Input Timing Diagram
Table 4.23 Timing Requirements of TRJIO
Standard
Symbol Parameter Vee=2.2V, Topr=25°C | Vec=3V, Topr=25°C | Vec=5YV, Topr=25°C Unit
Min. Max. Min. Max. Min. Max.
tc(TRJIO) TRJIO input cycle time 500 — 300 — 100 — ns
twH(TRJIO) | TRJIO input high width 200 — 120 — 40 — ns
twiTrI0) | TRJIIO input low width 200 — 120 — 40 — ns
B tC(TRIIO) S
_ tWH(TRJIO)
TRJIO input
< tWL(TRJIO)
< !
Figure 4.8 Input Timing of TRJIO
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Table 4.26  Timing Requirements of External Interrupt INTi (i = 0 to 4) and Key Input Interrupt Kij
(=0to 3)
Standard
Symbol Parameter Veec =2.2V, Topr = 25°C Vee =3V, Topr = 25°C Vcec =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tW(NH) INTi input high width, 1000 () — 380 (@ — 250 (1) — ns
Klj input high width
tW(INL) @ input low width, 1000 (2 — 380 (2 — 250 (2 — ns
Klj input low width

Notes:
1. When selecting the digital filter by the INTI input filter select bit, use an INTi input high pulse width of either (1/digital filter
sampling frequency x 3) or the minimum value of standard, whichever is greater.
. When selecting the digital filter by the INTi input filter select bit, use an INTi input low pulse width of either (1/digital filter
sampling frequency x 3) or the minimum value of standard, whichever is greater.

N

INTI input tw(InL
Kij input |« tW(INH) N
Figure 4.10 Input Timing of External Interrupt INTi and Key Input Interrupt K_lj (i=0to4;j=0t0 3)
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R8C/36T-A Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code |  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
Genera Precautionsin 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 LSI, 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.

2. 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.

3. 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 LSl is not guaranteed if they are
accessed.

4. 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.

5. 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.




