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R8C/36T-A Group

1. Overview

1.1.2

Specifications

Tables 1.1 and 1.2 outline Specifications.

Table 1.1 Specifications (1)
Item Function Description
CPU Central R8C CPU core
processing unit |« Number of fundamental instructions: 89
» Minimum instruction execution time:
50 ns (CPU clock =20 MHz, VCC =2.7Vt05.5V)
200 ns (CPU clock =5 MHz, VCC =1.8Vto 5.5V)
* Multiplier: 16 bits x 16 bits — 32 bits
* Multiply-accumulate instruction: 16 bits x 16 bits + 32 bits — 32 bits
* Operating mode: Single-chip mode (address space: 1 Mbyte)
Memory ROM, RAM, Refer to Table 1.3 Product List.
data flash
Voltage Voltage detection |« Power-on reset
detection circuit « Voltage detection with three check points (the detection levels for voltage
detection 0 and voltage detection 1 can be selected.)
1/0 ports Programmable * Input only: 1
I/O ports * CMOS 1/0: 59, selectable pull-up resistor
* High current drive ports: 59
Clock Clock generation |« 4 circuits: XIN clock oscillation circuit, XCIN clock oscillation circuit,
circuits 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: Divided by 1, 2, 4, 8, or 16 can be selected
» Low-power mode: Standard operating mode (high-speed clock, low-speed
clock, high-speed on-chip oscillator, low-speed on-chip
oscillator), wait mode, stop mode
Interrupts * Number of interrupt vectors: 69

« External interrupt inputs: 9 (INT x 5, key input x 4)
* Priority levels: 7

Event link controller (ELC)

« Events output from peripheral functions can be linked to events input to
different peripheral functions.
(30 sources x 10 types of event link operations)

 Events can be handled independently from interrupt requests.

Watchdog timer

e 14 bits x 1
* Selectable reset start function
* Selectable low-speed on-chip oscillator for the watchdog timer

DTC (data transfer controller)

1 channel
* Activation sources: 27
* Transfer modes: 2 (normal mode, repeat mode)

Timer

Timers RJ_0 16 bits x 1: 1 circuit integrated on-chip
Timer mode (periodic timer), pulse output mode (output level inverted every
period), event counter mode, pulse width measurement mode, pulse period
measurement mode

Timer RB2_0 16 bits x 1: 1 circuit integrated on-chip
Timer mode (periodic timer), programmable waveform generation mode
(PWM output), programmable one-shot generation mode, programmable wait
one-shot generation mode

Timers RC_0 16 bits (with 4 capture/compare registers) x 1: 1 circuit integrated on-chip
Timer mode (input capture function, output compare function), PWM mode
(output: 3 pins), PWM2 mode (PWM output: 1 pin)

Timer RE2 8 bits x 1
Compare match timer mode, real-time clock mode
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R8C/36T-A Group

1. Overview

1.3

Figure 1.2 shows the Block Diagram.

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
RO1DS0055EJ0100 Rev.1.00 RENESAS Page 5 of 58

Dec 09, 2011



R8C/36T-A Group 1. Overview

Table 1.4 Pin Name Information by Pin Number (INT, URATO, and UART?2)

: INT UARTO UART2
Port | PinNo. INTO INTL INT2 INT3 INT4 | TXD_0 | TXD_1 | RXxD_0 | RXD_1 | CLK. 0 | cLK_1 | TXD2 | RXD2 | CTS2 | RTS2 | SDA2 | scL2 | cLk2
PO_0 56

PO_1 55 TXD_1

PO_2 54 RXD_1

PO_3 53 CLK_1

PO_4 52

PO_5 51

PO_6 50

PO_7 49

P10 48

P11 47

P12 46

P13 45

P14 44 TXD_O

P15 43 INTL RXD_0

P16 42 CLK_0

P17 41 INTL

P20 27 INTL

P2_1 26

P2 2 25

P2_3 24

P2_4 23

P25 22

P26 21

P2_7 20

P30 1

P3_1 29

P32 64 INTL INT2

P3_3 19 INT3 CTS2 | RTS2

P3_4 18 TXD2 | RXD2 SDA2 | scL2
P35 17 CLK2
P36 28

P3_7 16 TXD2 | RXD2 SDA2 | ScL2
P4_2 2

P4_3 4

P4_4 5

P4_5 40 INTO RXD2 ScL2
P4_6 9

P4_7 7

P5_0 15

P5_1 14

P5_2 13

P5_3 12

P5_4 1

P5_6 63

P5_7 62

P6_0 61

P6_1 60

P6_2 59 CLK_1

P6_3 58 TXD_1

P6_4 57 RXD_1

P6_5 39 INT4 CLK_1 CLK2
P6_6 38 INT2 TXD2 SDA2

P6_7 37 INT3

P8_0 36

P8_1 35

P8_2 34

P8_3 33

P8_4 32

P8_5 31

P8_6 30
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R8C/36T-A Group 1. Overview

Table 1.6 Pin Name Information by Pin Number (Timer RC, Timer RE2, and Others)

Port Pin No. Timer RC Timer RE2 Others
TRCCLK_0 TRCIOA_O TRCIOB_0 TRCIOC_0 TRCIOD_0 TRCTRG_0 TMRE20
PO_0 56 TRCIOA_0 TRCTRG_0 AN7
PO_1 55 TRCIOA_O TRCTRG_0 AN6
PO_2 54 TRCIOA_0 TRCTRG_0 ANS
P0_3 53 TRCIOB_0 AN4
PO_4 52 TRCIOB_0O TMRE20 AN3
P0_5 51 TRCIOB_0 AN2
PO_6 50 TRCIOD_0 AN1
P0O_7 49 TRCIOC_0O ANO
P10 48 TRCIOD_0 AN8 Ko
P11 47 TRCIOA_O TRCTRG_0 AN9 KIT
P12 46 TRCIOB_0 AN10 K2
P13 45 TRCIOC_0 AN11 Ki3
P1_4 44 TRCCLK_0
P15 43
P1 6 42 IVREF1 CHOO
P17 41 IVCMP1 CHO1
P2_0 27 TRCIOB_0 CH16
P2_1 26 TRCIOC_O CH17
P2_2 25 TRCIOD_0O CH18
P2_3 24 CH19
P2_4 23 CH20
P2 5 22 CH21
P2_6 21 CH22
P2 7 20 CH23
P3_0 1 CH24
P3_1 29 CH10
P3_2 64 CH25
P3 3 19 TRCCLK_O IVCMP3
P3_4 18 TRCIOC_0O IVREF3
P35 17 TRCIOD_0
P3_6 28 CHI11
P3_7 16
P4 2 2 VREF
P4_3 4 XCIN
P4_4 5 XCouT
P4_5 40 ADTRG CHO2
P4_6 9 XIN
P4_7 7 XOUT
P5_0 15 TRCCLK_O
P5_1 14 TRCIOA_O TRCTRG_0
P5_2 13 TRCIOB_0
P5_3 12 TRCIOC_0
P5_4 1 TRCIOD_0
P5_6 63 CH27
P5_7 62 CH28
P6_0 61 TMRE20 CH31
P6_1 60 CH32
P6_2 59 CH33
P6_3 58 CH34
P6_4 57 CH35
P6_5 39 TRCIOB_0 CHO3
P6_6 38 TRCIOC_O CHO04
P6_7 37 TRCIOD_0 CHO5
P8_0 36 CHO06
P8 1 35 CHoO7
P8_2 34 CHxAO0
P8 3 33 CHxAL
P8_4 32 CHxB
P8 5 31 CHxC
P8_6 30 CHO08
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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

3. Address Space

Table 3.2

SFR Information (2) @)

Address

Symbol

Register Name

After Reset

Remarks

0003Ah

Vw2C

Voltage Monitor 2 Circuit Control Register

10001010b

0003Bh

0003Ch

0003Dh

0003Eh

0003Fh

00040h

00041h

FMRDYIC

Interrupt Control Register

00h

00042h

00043h

00044h

00045h

00046h

INT4IC

Interrupt Control Register

00h

00047h

TRCIC_0

Interrupt Control Register

00h

00048h

00049h

0004Ah

TRE2IC

Interrupt Control Register

00h

0004Bh

U2TIC

Interrupt Control Register

00h

0004Ch

U2RIC

Interrupt Control Register

00h

0004Dh

KUPIC

Interrupt Control Register

00h

0004Eh

ADIC

Interrupt Control Register

00h

0004Fh

SSUIC_0/ICIC_0

Interrupt Control Register

00h

00050h

00051h

UOTIC_O

Interrupt Control Register

00h

00052h

UORIC_0

Interrupt Control Register

00h

00053h

UOTIC_1

Interrupt Control Register

00h

00054h

UORIC_1

Interrupt Control Register

00h

00055h

INT2IC

Interrupt Control Register

00h

00056h

TRJIC_0

Interrupt Control Register

00h

00057h

00058h

TRB2IC_0

Interrupt Control Register

00h

00059h

INT1IC

Interrupt Control Register

00h

0005Ah

INT3IC

Interrupt Control Register

00h

0005Bh

0005Ch

0005Dh

INTOIC

Interrupt Control Register

00h

0005Eh

U2BCNIC

Interrupt Control Register

00h

0005Fh

00060h

00061h

00062h

00063h

00064h

00065h

00066h

00067h

00068h

00069h

0006Ah

0006Bh

0006Ch

0006Dh

0006Eh

0006Fh

00070h

00071h

00072h

VCMP1IC

Interrupt Control Register

00h

00073h

VCMP2IC

Interrupt Control Register

00h

00074h

00075h

TSCUIC

Interrupt Control Register

00h

00076h

00077h

00078h

00079h

Note:

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

3. Address Space

Table 3.8

SFR Information (8) )

Address

Symbol

Register Name

After Reset

Remarks

0023Ah

MSTCR2

Module Standby Control Register 2

00h

0023Bh

MSTCR3

Module Standby Control Register 3

00h

0023Ch

MSTCR4

Module Standby Control Register 4

00h

0023Dh

0023Eh

0023Fh

00240h

00241h

00242h

00243h

00244h

00245h

00246h

00247h

00248h

00249h

0024Ah

0024Bh

0024Ch

0024Dh

0024Eh

0024Fh

00250h

00251h

00252h

FST

Flash Memory Status Register

10000X00b

00253h

00254h

FMRO

Flash Memory Control Register 0

00h

00255h

FMR1

Flash Memory Control Register 1

00h

00256h

FMR2

Flash Memory Control Register 2

00h

00257h

00258h

0025%h

0025Ah

0025Bh

0025Ch

0025Dh

0025Eh

0025Fh

00260h
00261h

AIADROL

Address Match Interrupt Address OL Register

XXXXh

00262h

AIADROH

Address Match Interrupt Address OH Register

0000XXXXb

00263h

AIENO

Address Match Interrupt Enable 0 Register

00h

00264h
00265h

AIADR1L

Address Match Interrupt Address 1L Register

XXXXh

00266h

AIADR1H

Address Match Interrupt Address 1H Register

0000XXXXb

00267h

AIEN1

Address Match Interrupt Enable 1 Register

00h

00268h

00269h

0026Ah

0026Bh

0026Ch

0026Dh

0026Eh

0026Fh

00270h

00271h

00272h

00273h

00274h

00275h

00276h

00277h

00278h

00279h

0027Ah

0027Bh

0027Ch

0027Dh

0027Eh

0027Fh

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 3.10

SFR Information (10) (1)

Address

Symbol

Register Name

After Reset

Remarks

002C0h

PURO

Pull-Up Control Register 0

00h

002C1h

PUR1

Pull-Up Control Register 1

0oh

002C2h

PUR2

Pull-Up Control Register 2

00h

002C3h

002C4h

002C5h

002C6h

002C7h

002C8h

P1DRR

Port P1 Drive Capacity Control Register

00h

002C%h

P2DRR

Port P2 Drive Capacity Control Register

00h

002CAh

002CBh

002CCh

DRRO

Drive Capacity Control Register 0

00h

002CDh

DRR1

Drive Capacity Control Register 1

00h

002CEh

DRR2

Drive Capacity Control Register 2

00h

002CFh

002D0h

VLTO

Input Threshold Control Register 0

00h

002D1h

VLT1

Input Threshold Control Register 1

00h

002D2h

VLT2

Input Threshold Control Register 2

00h

002D3h

002D4h

002D5h

002D6h

002D7h

002D8h

002D%h

002DAh

002DBh

002DCh

002DDh

002DEh

002DFh

002E0h

PORTO

Port PO Register

XXh

002E1h

PORT1

Port P1 Register

XXh

002E2h

PDO

Port PO Direction Register

00h

002E3h

PD1

Port P1 Direction Register

00h

002E4h

PORT2

Port P2 Register

XXh

002E5h

PORT3

Port P3 Register

XXh

002E6h

PD2

Port P2 Direction Register

00h

002E7h

PD3

Port P3 Direction Register

00h

002E8h

PORT4

Port P4 Register

XXh

002E9h

PORT5

Port P5 Register

XXh

002EAh

PD4

Port P4 Direction Register

00h

002EBh

PD5

Port P5 Direction Register

00h

002ECh

PORT6

Port P6 Register

XXh

002EDh

002EEh

PD6

Port P6 Direction Register

00h

002EFh

002FO0h

PORTS8

Port P8 Register

XXh

002F1h

002F2h

PD8

Port P8 Direction Register

00h

002F3h

002F4h

002F5h

002F6h

002F7h

002F8h

002F9h

002FAh

002FBh

002FCh

002FDh

002FEh

002FFh

00300h
to
003FFh

Note:

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

3. Address Space

Table 3.11

SFR Information (11) @)

Address

Symbol

Register Name

After Reset

Remarks

00400h
to
053FFh

On-chip RAM

On-chip RAM

05400h
to
069FFh

06A00h

ELSELRO

Event Output Destination Select Register 0

00h

06A01h

ELSELR1

Event Output Destination Select Register 1

00h

06A02h

ELSELR2

Event Output Destination Select Register 2

00h

06A03h

ELSELR3

Event Output Destination Select Register 3

00h

06A04h

ELSELR4

Event Output Destination Select Register 4

00h

06A05h

06A06h

06A07h

06A08h

ELSELR8

Event Output Destination Select Register 8

00h

06A09h

ELSELR9

Event Output Destination Select Register 9

00h

06A0Ah

06A0Bh

ELSELR11

Event Output Destination Select Register 11

00h

06A0Ch

ELSELR12

Event Output Destination Select Register 12

00h

06A0DI

ELSELR13

Event Output Destination Select Register 13

00h

06A0Eh

ELSELR14

Event Output Destination Select Register 14

00h

06A0Fh

ELSELR15

Event Output Destination Select Register 15

00h

06A10h

ELSELR16

Event Output Destination Select Register 16

00h

06A11h

06A12h

06A13h

06A14h

06A15h

06A16h

06A17h

06A18h

06A19h

06A1Ah

06A1Bh

06A1Ch

06A1Dh

06A1Eh

06A1Fh

06A20h

06A21h

06A22h

06A23h

06A24h

06A25h

06A26h

06A27h

06A28h

06A29h

06A2Ah

06A2Bh

06A2Ch

06A2Dh

06A2Eh

06A2Fh

06A30h

06A31h
to
06AFFh

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 3.14  SFR Information (14) ()
Address Symbol Register Name After Reset Remarks
06C4Ah | DTCCT1 DTC Transfer Count Register 1 XXh
06C4Bh | DTRLD1 DTC Transfer Count Reload Register 1 XXh
06C4Ch | DTSAR1 DTC Source Address Register 1 XXXXh
06C4Dh
06C4Eh | DTDAR1 DTC Destination Address Register 1 XXXXh
06C4Fh
06C50h | DTCCR2 DTC Control Register 2 XXh
06C51h | DTBLS2 DTC Block Size Register 2 XXh
06C52h | DTCCT2 DTC Transfer Count Register 2 XXh
06C53h | DTRLD2 DTC Transfer Count Reload Register 2 XXh
06C54h | DTSAR2 DTC Source Address Register 2 XXXXh
06C55h
06C56h | DTDAR2 DTC Destination Address Register 2 XXXXh
06C57h
06C58h | DTCCR3 DTC Control Register 3 XXh
06C59h | DTBLS3 DTC Block Size Register 3 XXh
06C5Ah | DTCCT3 DTC Transfer Count Register 3 XXh
06C5Bh | DTRLD3 DTC Transfer Count Reload Register 3 XXh
06C5Ch | DTSAR3 DTC Source Address Register 3 XXXXh
06C5Dh
06C5Eh | DTDAR3 DTC Destination Address Register 3 XXXXh
06C5Fh
06C60h | DTCCR4 DTC Control Register 4 XXh
06C61h | DTBLS4 DTC Block Size Register 4 XXh
06C62h | DTCCT4 DTC Transfer Count Register 4 XXh
06C63h | DTRLD4 DTC Transfer Count Reload Register 4 XXh
06C64h | DTSAR4 DTC Source Address Register 4 XXXXh
06C65h
06C66h | DTDAR4 DTC Destination Address Register 4 XXXXh
06C67h
06C68h | DTCCR5 DTC Control Register 5 XXh
06C69h | DTBLS5 DTC Block Size Register 5 XXh
06C6Ah | DTCCT5 DTC Transfer Count Register 5 XXh
06C6Bh | DTRLD5 DTC Transfer Count Reload Register 5 XXh
06C6Ch | DTSARS DTC Source Address Register 5 XXXXh
06C6Dh
06C6Eh | DTDARS DTC Destination Address Register 5 XXXXh
06C6Fh
06C70h | DTCCR6 DTC Control Register 6 XXh
06C71h | DTBLS6 DTC Block Size Register 6 XXh
06C72h | DTCCT6 DTC Transfer Count Register 6 XXh
06C73h | DTRLD6 DTC Transfer Count Reload Register 6 XXh
06C74h | DTSAR6 DTC Source Address Register 6 XXXXh
06C75h
06C76h | DTDAR6 DTC Destination Address Register 6 XXXXh
06C77h
06C78h | DTCCR7 DTC Control Register 7 XXh
06C79h | DTBLS7 DTC Block Size Register 7 XXh
06C7Ah | DTCCT7 DTC Transfer Count Register 7 XXh
06C7Bh | DTRLD7 DTC Transfer Count Reload Register 7 XXh
06C7Ch | DTSAR7 DTC Source Address Register 7 XXXXh
06C7Dh
06C7Eh | DTDAR7 DTC Destination Address Register 7 XXXXh
06C7Fh
06C80h | DTCCR8 DTC Control Register 8 XXh
06C81h | DTBLS8 DTC Block Size Register 8 XXh
06C82h | DTCCTS8 DTC Transfer Count Register 8 XXh
06C83h | DTRLDS8 DTC Transfer Count Reload Register 8 XXh
06C84h | DTSARS8 DTC Source Address Register 8 XXXXh
06C85h
06C86h | DTDARS DTC Destination Address Register 8 XXXXh
06C87h
06C88h | DTCCR9 DTC Control Register 9 XXh
06C89h | DTBLS9 DTC Block Size Register 9 XXh
06C8Ah | DTCCT9 DTC Transfer Count Register 9 XXh
06C8Bh | DTRLD9 DTC Transfer Count Reload Register 9 XXh
06C8Ch | DTSAR9 DTC Source Address Register 9 XXXXh
06C8Dh
06C8Eh | DTDAR9 DTC Destination Address Register 9 XXXXh
06C8Fh

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 3.15  SFR Information (15) (1)

Address Symbol Register Name After Reset Remarks
06C90h | DTCCR10 DTC Control Register 10 XXh
06C91h | DTBLS10 DTC Block Size Register 10 XXh
06C92h | DTCCT10 DTC Transfer Count Register 10 XXh
06C93h | DTRLD10 DTC Transfer Count Reload Register 10 XXh
06C94h | DTSAR10 DTC Source Address Register 10 XXXXh
06C95h
06C96h | DTDAR10 DTC Destination Address Register 10 XXXXh
06C97h
06C98h | DTCCR11 DTC Control Register 11 XXh
06C99h | DTBLS11 DTC Block Size Register 11 XXh
06C9Ah |DTCCT11 DTC Transfer Count Register 11 XXh
06C9Bh | DTRLD11 DTC Transfer Count Reload Register 11 XXh
06C9Ch | DTSAR11 DTC Source Address Register 11 XXXXh
06C9Dh
06C9Eh | DTDAR11 DTC Destination Address Register 11 XXXXh
06C9Fh
06CAOh | DTCCR12 DTC Control Register 12 XXh
06CAlh | DTBLS12 DTC Block Size Register 12 XXh
06CA2h | DTCCT12 DTC Transfer Count Register 12 XXh
06CA3h | DTRLD12 DTC Transfer Count Reload Register 12 XXh
06CA4h | DTSAR12 DTC Source Address Register 12 XXXXh
06CA5h
06CA6h | DTDAR12 DTC Destination Address Register 12 XXXXh
06CAT7h
06CA8h | DTCCR13 DTC Control Register 13 XXh
06CA9h | DTBLS13 DTC Block Size Register 13 XXh
06CAAh | DTCCT13 DTC Transfer Count Register 13 XXh
06CABh | DTRLD13 DTC Transfer Count Reload Register 13 XXh
06CACh | DTSAR13 DTC Source Address Register 13 XXXXh
06CADh
06CAEh | DTDAR13 DTC Destination Address Register 13 XXXXh
06CAFh
06CBOh | DTCCR14 DTC Control Register 14 XXh
06CB1h | DTBLS14 DTC Block Size Register 14 XXh
06CB2h | DTCCT14 DTC Transfer Count Register 14 XXh
06CB3h | DTRLD14 DTC Transfer Count Reload Register 14 XXh
06CB4h | DTSAR14 DTC Source Address Register 14 XXXXh
06CB5h
06CB6h | DTDAR14 DTC Destination Address Register 14 XXXXh
06CB7h
06CB8h | DTCCR15 DTC Control Register 15 XXh
06CB9h | DTBLS15 DTC Block Size Register 15 XXh
06CBAh | DTCCT15 DTC Transfer Count Register 15 XXh
06CBBh | DTRLD15 DTC Transfer Count Reload Register 15 XXh
06CBCh | DTSAR15 DTC Source Address Register 15 XXXXh
06CBDh
06CBEh | DTDAR15 DTC Destination Address Register 15 XXXXh
06CBFh
06CCOh | DTCCR16 DTC Control Register 16 XXh
06CC1lh | DTBLS16 DTC Block Size Register 16 XXh
06CC2h | DTCCT16 DTC Transfer Count Register 16 XXh
06CC3h | DTRLD16 DTC Transfer Count Reload Register 16 XXh
06CC4h | DTSAR16 DTC Source Address Register 16 XXXXh
06CC5h
06CC6h | DTDAR16 DTC Destination Address Register 16 XXXXh
06CC7h
06CC8h | DTCCR17 DTC Control Register 17 XXh
06CCOh | DTBLS17 DTC Block Size Register 17 XXh
06CCAh | DTCCT17 DTC Transfer Count Register 17 XXh
06CCBh | DTRLD17 DTC Transfer Count Reload Register 17 XXh
06CCCh | DTSAR17 DTC Source Address Register 17 XXXXh
06CCDh
06CCEh | DTDAR17 DTC Destination Address Register 17 XXXXh
06CCFh

X: Undefined

Note:

1. The blank areas are reserved. No access is allowed.
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R8C/36T-A Group 4. Electrical Characteristics

4. Electrical Characteristics
4.1 Absolute Maximum Ratings

Table 4.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Vcc/Avee Supply voltage -0.3t0 6.5 \%
ICEVce
Vi Input voltage -0.3to Vcc +0.3 \%
Vo Output voltage -0.3to Vcc + 0.3 \%
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
R0O1DS0055EJ0100 Rev.1.00 RENESAS Page 33 of 58

Dec 09, 2011



R8C/36T-A Group 4. Electrical Characteristics

Table 4.5 Flash Memory (Program ROM) Characteristics
(Vec =2.7Vto 5.5V, Topr =-20°C to 85°C (N version)/-40°C to 85°C (D version),
unless otherwise specified)

. Standard .
Symbol Parameter Conditions . Unit
Min. Typ. Max.
— Program/erase endurance (1) 1,000 @ — — times
— Byte program time — — — ps
(Program and erase endurance < 100
times)
— Byte program time — — — us
(Program and erase endurance < 1,000
times)
— Word program time Topr = 25°C, — 100 200 us
(Program and erase endurance < 100 Vec=5.0V
times)
— Word program time — 100 400 us
(Program and erase endurance < 100
times)
— Word program time — 100 650 us
(Program and erase endurance < 1,000
times)

— Block erase time — 0.3 4 S
td(sr-sus) | Time delay from suspend request until — — 5 + CPU clock ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — us

following suspend request

— Time from suspend until erase restart — — 30 + CPU clock us
x 1 cycle

td(cMDRsT | Time from when command is forcibly — — 30 + CPU clock us

-READY) terminated until reading is enabled x 1 cycle

— Program, erase voltage 2.7 — 5.5 \%

— Read voltage 1.8 — 5.5 \%

— Program, erase temperature —20 (N ver.) — 85 °C

—40 (D ver.)
— Data hold time (6) Ambient temperature 20 — — year
=55°C (M

Notes:

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 100 or 1,000), each block can be erased n times. For example, if 1,024 1-
byte writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. It is also advisable to retain data on the erasure endurance of each block and limit
the number of erase operations to a certain number.

4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.

5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

. The data hold time includes time that the power supply is off or the clock is not supplied.
7. The data hold time includes 7,000 hours under an environment of ambient temperature 85°C.

]
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R8C/36T-A Group 4. Electrical Characteristics

Table 4.6 Flash Memory (Data flash Block A to Block D) Characteristics
(Vec =2.7Vto 5.5V, Topr = -20°C to 85°C (N version)/-40°C to 85°C (D version),
unless otherwise specified)

. Standard .
Symbol Parameter Conditions . Unit
Min. Typ. Max.
— Program/erase endurance (1) 10,000 — — times
— Byte program time — 160 950 us
(Program and erase endurance < 1,000
times)
— Byte program time — 300 950 us
(Program and erase endurance > 1,000
times)
— Block erase time — 0.2 1 s
(Program and erase endurance < 1,000
times)
— Block erase time — 0.3 1 s
(Program and erase endurance > 1,000
times)
td(sr-sus) | Time delay from suspend request until — — 3 + CPU clock ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — us
following suspend request
— Time from suspend until erase restart — — 30 + CPU clock us
x 1 cycle
td(cMDRsT | Time from when command is forcibly — — 30 + CPU clock us
-READY) terminated until reading is enabled x 1 cycle
— Program, erase voltage 2.7 — 5.5 \%
— Read voltage 1.8 — 55 \%
— Program, erase temperature —20 (N ver.) — 85 °C
—40 (D ver.)
— Data hold time (6) Ambient temperature 20 — — year
=55°C (")

Notes:

1. Definition of programming/erasure endurance
The programming and erasure endurance is defined on a per-block basis.

If the programming and erasure endurance is n (n = 100, 1,000 or 10,000), each block can be erased n times. For example, if
1,024 1-byte writes are performed to different addresses in block A, a 1 Kbyte block, and then the block is erased, the
programming/erasure endurance still stands at one.

However, the same address must not be programmed more than once per erase operation (overwriting prohibited).

2. Endurance to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing to sequential
addresses in turn so that as much of the block as possible is used up before performing an erase operation. For example,
when programming groups of 16 bytes, the effective number of rewrites can be minimized by programming up to 128 groups
before erasing them all in one operation. In addition, averaging the erasure endurance between blocks A to D can further
reduce the actual erasure endurance. It is also advisable to retain data on the erasure endurance of each block and limit the
number of erase operations to a certain number.

4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the block erase
command at least three times until the erase error does not occur.

5. Customers desiring program/erase failure rate information should contact their Renesas technical support representative.

. The data hold time includes time that the power supply is off or the clock is not supplied.
7. The data hold time includes 7,000 hours under an environment of ambient temperature 85°C.

[«
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R8C/36T-A Group

4. Electrical Characteristics

Low-Speed On-Chip Oscillator Circuit Characteristics

Table 4.12
(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.
fLOCO Low-speed on-chip oscillator frequency 60 125 250 kHz
— Oscillation stability time Vee =5.0V, Topr = 25°C — 30 100 us
— Self power consumption at oscillation Vee =5.0V, Topr = 25°C — 3 — HA
Table 4.13 Power Supply 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.
td(P-R) Time for internal power supply — — 2,000 us
stabilization during power-on (1)
Note:

1. Waiting time until the internal power supply generation circuit stabilizes during power-on.
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R8C/36T-A Group 4. Electrical Characteristics

Table 4.17 DC Characteristics (4) [2.7 V <Vcc < 3.3 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 »
Speed Speed etting
lcc Power High- 10 MHz Off Off 125 kHz | No division — — [ 35| 10 | mA
supply speed Mo MHz[  Off Off | 125kHz | Divide-by-8 — — 15|75 |mA
current ) [clock
mode
High- Off Off 20 MHz ()| 125 kHz | No division — — [ 70| 15 | mA
iﬁﬁfd on- o Off |20 MHz ®| 125 kHz | Divide-by-8 - — 30 — [mA
oscillator Off Off 10 MHz ®)| 125 kHz | No division — — 40| — | mMA
mode off Off |10 MHz @] 125 kHz | Divide-by-8 — — 15 — [ mA
Off Off 4 MHz 3) | 125 kHz |Divide-by-16 |MSTIIC =1 — 1 — | mA
MSTTRC =1
Low- Off Off Off 125 kHz | Divide-by-8 |FMR27 = 1 — 90 (390 | pA
speed on- SVC0=0
chip
oscillator
mode
Low- Off 32 kHz Off Off No division [FMR27 =1 — | 80 [ 400 | pA
speed SVC0=0
clock Off 32 kHz Off Off No division |FMSTP =1 Program operation on RAM — [ 40 | — | PA
mode SVC0=0 Flash memory off
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| — | pA
VCA26 =0 Peripheral clock off
VCA25=0
SvCo=1
Stop Off Off Off off - VCA27=0 |Topr=25°C — [22]60] pa
mode VCA26 =0 Peripheral clock off
VCA25=0
CM10=1
off off off off — VCA27=0  [Topr=85°C — [0 —1wA
VCA26 =0 Peripheral clock off
VCA25=0
CM10=1

Notes:
1. Vec =2.7 Vto 3.3V, 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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R8C/36T-A Group 4. Electrical Characteristics

tHI
VIH or VOH
SSCK Z
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Figure 4.6 I/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous
Communication Mode)
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R8C/36T-A Group Appendix 1. Package Dimensions
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Notice

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

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
others.

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

4. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of products and ] You are fully r 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
use of these circuits, software, or information.

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
prohibited under any applicable domestic or foreign laws or regulations.

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;
personal electronic equipment; and industrial robots.

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

"Specific": Aircraft; aerospace equipment; submersible repeaters; nuclear reactor control systems; medical equipment or systems for life support (e.g. artificial life support devices or systems), surgical
implantations, 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 Electronics products described in this document 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
use of Renesas Electronics products beyond such specified ranges.

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
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
please evaluate the safety of the final products or system manufactured by you.

1

IS

. 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 compliance with all applicable laws and regulations that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes
no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

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

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

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

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