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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
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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
R0O1DS0055EJ0100 Rev.1.00 RENESAS Page 9 of 58

Dec 09, 2011



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

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 3.4

SFR Information (4) (1)

Address

Symbol

Register Name

After Reset

Remarks

000BAh

000BBh

000BCh

000BDh

000BEh

000BFh

000COh

U2MR

UART2 Transmit/Receive Mode Register

00h

000C1h

U2BRG

UART?2 Bit Rate Register

0oh

000C2h

000C3h

u2TB

UART2 Transmit Buffer Register

00h

00h

000C4h

U2CO0

UART?2 Transmit/Receive Control Register 0

00001000b

000C5h

U2C1

UART2 Transmit/Receive Control Register 1

00000010b

000C6h

000C7h

U2RB

UART?2 Receive Buffer Register

0000h

000C8h

U2RXDF

UART?2 Digital Filter Function Select Register

00h

000C9%h

000CAh

000CBh

000CCh

000CDh

000CEh

000CFh

000D0h

U2SMR5

UART2 Special Mode Register 5

00h

000D1h

000D2h

000D3h

000D4h

U2SMR4

UART?2 Special Mode Register 4

00h

000D5h

U2SMR3

UART?2 Special Mode Register 3

00h

000D6h

U2SMR2

UART?2 Special Mode Register 2

00h

000D7h

U2SMR

UART?2 Special Mode Register

00h

000D8h

000D%h

000DAh

000DBh

000DCh

000DDh

000DEh

000DFh

000EOh

IICCR_O

12C_0 Control Register

00001110b

000E1lh

SSBR_0

SS_0 Bit Counter Register

11111000b

000E2h

000E3h

SITDR_0

SI_0 Transmit Data Register

FFh

FFh

000E4h

000E5h

SIRDR_0

SI_0 Receive Data Register

FFh

FFh

000E6h

SICRL 0

SI_0 Control Register 1

00h

000E7h

SICR2_0

SI_0 Control Register 2

01111101b

000E8h

SIMRL_0O

SI_0 Mode Register 1

00010000b

000E9h

SIER_0

SI_0 Interrupt Enable Register

00h

000EAh

SISR_0

SI_0 Status Register

00h

000EBh

SIMR2_0

SI_0 Mode Register 2

00h

000ECh

000EDh

000EEh

000EFh

000FOh

000F1h

000F2h

000F3h

000F4h

000F5h

000F6h

000F7h

000F8h

000F9h

Note:

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

3. Address Space

Table 3.6

SFR Information (6) )

Address

Symbol

Register Name

After Reset

Remarks

0013Ah

0013Bh

TRCGRA_O

Timer RC_0 General Register A

FFFFh

0013Ch

0013Dh

TRCGRB_0

Timer RC_0 General Register B

FFFFh

0013Eh

0013Fh

TRCGRC_0

Timer RC_0 General Register C

FFFFh

00140h

00141h

TRCGRD_0

Timer RC_0 General Register D

FFFFh

00142h

TRCMR_0

Timer RC_0 Mode Register

01001000b

00143h

TRCCR1_0

Timer RC_0 Control Register 1

00h

00144h

TRCIER_O

Timer RC_0 Interrupt Enable Register

01110000b

00145h

TRCSR_0

Timer RC_0 Status Register

01110000b

00146h

TRCIORO_0O

Timer RC_0 /O Control Register O

10001000b

00147h

TRCIOR1_0

Timer RC_0 /O Control Register 1

10001000b

00148h

TRCCR2_0

Timer RC_0 Control Register 2

00011000b

00149h

TRCDF_0

Timer RC_0 Digital Filter Function Select Register

00h

0014Ah

TRCOER_0

Timer RC_0 Output Enable Register

01111111b

0014Bh

TRCADCR_0

Timer RC_0 A/D Conversion Trigger Control Register

11110000b

0014Ch

TRCOPR_0

Timer RC_0 Output Waveform Manipulation Register

00h

0014Dh

TRCELCCR_0

Timer RC_0 ELC Cooperation Control Register

00h

0014Eh

0014Fh

00150h

00151h

00152h

00153h

00154h

00155h

00156h

00157h

00158h

0015%h

0015Ah

0015Bh

0015Ch

0015Dh

0015Eh

0015Fh

00160h

00161h

00162h

00163h

00164h

00165h

00166h

00167h

00168h

00169h

0016Ah

0016Bh

0016Ch

0016Dh

0016Eh

0016Fh

00170h

TRESEC

Timer RE2 Counter Data Register
Timer RE2 Second Data Register

00h

00171h

TREMIN

Timer RE2 Compare Data Register
Timer RE2 Minute Data Register

00h

00172h

TREHR

Timer RE2 Hour Data Register

00h

00173h

TREWK

Timer RE2 Day-of-the-Week Data Register

00h

00174h

TREDY

Timer RE2 Day Data Register

00000001b

00175h

TREMON

Timer RE2 Month Data Register

00000001b

00176h

TREYR

Timer RE2 Year Data Register

00h

00177h

TRECR

Timer RE2 Control Register

00000100b

00178h

TRECSR

Timer RE2 Count Source Select Register

00001000b

00179h

TREADJ

Timer RE2 Clock Error Correction Register

00h

Note:

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

3. Address Space

Table 3.7 SFR Information (7) (M
Address Symbol Register Name After Reset Remarks
0017Ah | TREIFR Timer RE2 Interrupt Flag Register 00h
0017Bh | TREIER Timer RE2 Interrupt Enable Register 00h
0017Ch | TREAMN Timer RE2 Alarm Minute Register 00h
0017Dh | TREAHR Timer RE2 Alarm Hour Register 00h
0017Eh | TREAWK Timer RE2 Alarm Day-of-the-Week Register 00h
0017Fh | TREPRC Timer RE2 Protect Register 00h
00180h
to
001FFh
00200h | ADO A/D Register 0 00h
00201h 00h
00202h | AD1 A/D Register 1 00h
00203h 00h
00204h | AD2 A/D Register 2 00h
00205h 00h
00206h | AD3 A/D Register 3 00h
00207h 00h
00208h | AD4 A/D Register 4 00h
00209h 00h
0020Ah | AD5 A/D Register 5 00h
0020Bh 00h
0020Ch | AD6 A/D Register 6 00h
0020Dh 00h
0020Eh | AD7 A/D Register 7 00h
0020Fh 00h
00210h
00211h
00212h
00213h
00214h | ADMOD A/D Mode Register 00h
00215h | ADINSEL A/D Input Select Register 11000000b
00216h | ADCONO A/D Control Register 0 00h
00217h | ADCON1 A/D Control Register 1 00h
00218h
00219h
0021Ah
0021Bh
0021Ch
0021Dh
0021Eh
0021Fh
00220h
00221h
00222h
00223h
00224h
00225h
00226h
00227h
00228h | INTCMP Comparator B Control Register 0 00h
00229h
0022Ah
0022Bh
0022Ch
0022Dh
0022Eh
0022Fh
00230h | INTEN External Input Enable Register 0 00h
00231h | INTEN1 External Input Enable Register 1 00h
00232h | INTF INT Input Filter Select Register 0 00h
00233h | INTF1 INT Input Filter Select Register 1 00h
00234h | INTPOL INT Input Polarity Switch Register 00h
00235h
00236h | KIEN Key Input Interrupt Enable Register 00h
00237h
00238h | MSTCRO Module Standby Control Register 0 00h
0023%h | MSTCR1 Module Standby Control Register 1 00h
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 Group

3. Address Space

Table 3.12  SFR Information (12) ()

Address Symbol Register Name After Reset Remarks
06B00h | TSCUCRO TSCU Control Register 0 0000h
06B01h
06B02h | TSCUCR1 TSCU Control Register 1 0000000000010000b
06B03h
06B04h | TSCUMR TSCU Mode Register 0000000010000000b
06B05h
06B06h | TSCUTCROA TSCU Timing Control Register 0A 0000000001111111b
06B07h
06B08h | TSCUTCROB TSCU Timing Control Register 0B 0000000001111111b
06B0%h
06BOAh | TSCUTCR1 TSCU Timing Control Register 1 0000000000000001b
06B0Bh
06BOCh | TSCUTCR2 TSCU Timing Control Register 2 0000h
06BODh
06BOEh | TSCUTCR3 TSCU Timing Control Register 3 0000h
06BOFh
06B10h | TSCUCHC TSCU Channel Control Register 0011111100000000b
06B11h
06B12h | TSCUFR TSCU Flag Register 0000h
06B13h
06B14h | TSCUSTC TSCU Status Counter Register 0000h
06B15h
06B16h | TSCUSCS TSCU Secondary Counter Set Register 0000000000100000b
06B17h
06B18h | TSCUSCC TSCU Secondary Counter 0000000000100000b
06B19h
06B1Ah | TSCUDBR TSCU Data Buffer Register 0000h
06B1Bh
06B1Ch | TSCUPRC TSCU Primary Counter 0000h
06B1Dh
06B1Eh | TSCURVRO TSCU Random Value Store Register 0 0000h
06B1Fh
06B20h | TSCURVR1 TSCU Random Value Store Register 1 0000h
06B21h
06B22h | TSCURVR2 TSCU Random Value Store Register 2 0000h
06B23h
06B24h | TSCURVR3 TSCU Random Value Store Register 3 0000h
06B25h
06B26h | TSIEO TSCU Input Enable Register 0 0000h
06B27h
06B28h | TSIE1 TSCU Input Enable Register 1 0000h
06B29h
06B2Ah | TSIE2 TSCU Input Enable Register 2 0000h
06B2Bh
06B2Ch | TSCHSELO TSCUCHXA Select Register 0 0000h
06B2Dh
06B2Eh | TSCHSEL1 TSCUCHXA Select Register 1 0000h
06B2Fh
06B30h | TSCHSEL2 TSCUCHXA Select Register 2 0000h
06B31h
06B32h
to
06BFFh
06CO00h Area for storing DTC transfer vector O XXh
06CO01h Area for storing DTC transfer vector 1 XXh
06C02h Area for storing DTC transfer vector 2 XXh
06C03h Area for storing DTC transfer vector 3 XXh
06C04h Area for storing DTC transfer vector 4 XXh
06CO05h
06C06h
06C07h
06C08h Area for storing DTC transfer vector 8 XXh
06C09h Area for storing DTC transfer vector 9 XXh
X: Undefined
Note:

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

Table 4.10  Power-On Reset 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.
trth External power VCC rise gradient 0 — 50,000 | mV/msec

Note:
1. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS register to 0.

1) /
Vdeto \ ——Vgeto @
trth
External trth
Power Vcc
05V T !
tw(por) @ Voltage detection O
> circuit response time
Internal
reset signal
<> < >
1 3 1
foco-s foco-s
Notes:

1. Vdeto indicates the voltage detection level of the voltage detection O circuit. Refer to the Voltage Detection
Circuit chapter of User's Manual: Hardware 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 4.3 Power-on Reset Circuit Characteristics

Table 4.11 High-Speed On-Chip Oscillator Circuit Characteristics

Symbol Parameter Conditions - Standard Unit
Min. Typ. Max.

— High-speed on-chip oscillator frequency |Vcc=1.8Vt055YV, — 40 — MHz
after reset —20°C < Topr £ 85°C
High-speed on-chip oscillator frequency | (N version) — 36.864 — MHz
when 01b or 10b is written to bits —40°C < Topr < 85°C
FRA25 and FRA24 in the FRA2 register | (D version)
@
High-speed on-chip oscillator frequency — 32 — MHz

when 10b is written to bits FRA25 and
FRA24 in the FRAZ2 register
High-speed on-chip oscillator frequency -15 — 15 %
dependence on temperature and power
supply voltage (2)

— Oscillation stability time Vee =5.0V, Topr = 25°C — 250 — us
— Self power consumption at oscillation Vce =5.0V, Topr = 25°C — 500 — JA
Notes:
1. This enables the setting errors of bit rates such as 9600 bps and 38400 bps to be 0% when the serial interface is used in
UART mode.

2. This indicates the precision error for the oscillation frequency of the high-speed on-chip oscillator.
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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 — — \
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R8C/36T-A Group 4. Electrical Characteristics

Table 4.18  DC Characteristics (5) [1.8 V< Vcc < 2.7 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 loH = -2 mA 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 =2 mA — — 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, 0.05 0.2 — \
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 =22V 0.05 0.2 — \Y
IH Input high current Vi=22V — — 1.0 MA
I Input low current Vi=0V — — | -1.0 | pA
RpuLLUP | Pull-up resistance Vi=0V 100 200 | 400 | 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 47 of 58

Dec 09, 2011



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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R8C/36T-A Group 4. Electrical Characteristics

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
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