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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

1.1.3  Specifications
Tables 1.4 to 1.6 list the Specifications.

Table 1.4 Specifications (1)

Iltem Function Specification
CPU Central processing unit R8C CPU core
¢ Number of fundamental instructions: 89
¢ Minimum instruction execution time:
50 ns (f(XIN) = 20 MHz, VCC = 2.7 to 5.5 V)
200 ns (f(XIN) =5 MHz, VCC =1.8t0 5.5 V)
« 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 Tables 1.7 to 1.10 Product Lists.
Data flash
Power Voltage detection circuit « Power-on reset
Supply « Voltage detection 3 (detection level of voltage detection 0 and voltage
Voltage detection 1 selectable)
Detection
I/O Ports | Programmable | RBC/L35C Group [¢ CMOS I/O ports: 41, selectable pull-up resistor
I/O ports « High current drive ports: 5

R8C/L36C Group |* CMOS I/O ports: 52, selectable pull-up resistor
« High current drive ports: 8
R8C/L38C Group |* CMOS I/O ports: 68, selectable pull-up resistor
* High current drive ports: 8
R8C/L3AC Group |* CMOS I/O ports: 88, selectable pull-up resistor
« High current drive ports: 16
Clock Clock generation circuits 4 circuits: XIN clock oscillation circuit
XCIN clock oscillation circuit (32 kHz)
High-speed on-chip oscillator (with frequency adjustment function)
Low-speed on-chip oscillator
¢ Oscillation stop detection:
XIN clock oscillation stop detection function
« Frequency divider circuit:
Division ratio selectable from 1, 2, 4, 8, and 16
¢ Low-power-consumption modes:
Standard operating mode (high-speed clock, low-speed clock, high-
speed on-chip oscillator, low-speed on-chip oscillator), wait mode,
stop mode, power-off mode
Real-time clock (timer RE)
Interrupts R8C/L35C Group |+ Number of interrupt vectors: 69
« External Interrupt: 9 (INT x 5, key input x 4)
« Priority levels: 7 levels
R8C/L36C Group |+ Number of interrupt vectors: 69
« External Interrupt: 12 (INT x 8, key input x 4)
Priority levels: 7 levels
Number of interrupt vectors: 69
External Interrupt: 16 (INT x 8, key input x 8)
Priority levels: 7 levels
Number of interrupt vectors: 69
External Interrupt: 16 (INT x 8, key input x 8)
Priority levels: 7 levels
14 bits x 1 (with prescaler)
Selectable reset start function
Selectable low-speed on-chip oscillator for watchdog timer
1 channel
Activation sources: 38
Transfer modes: 2 (normal mode, repeat mode)

R8C/L38C Group

R8C/L3AC Group

Watchdog Timer

DTC (Data Transfer Controller)
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview

Table 1.8 Product List for R8C/L36C Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks

R5F2L367CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0064KB-A N Version
R5F2L367CNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0O064GA-A

R5F2L368CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0064KB-A

R5F2L368CNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O064GA-A

R5F2L36ACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36ACNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

R5F2L36CCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36CCNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

R5F2L367CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0064KB-A D Version
R5F2L367CDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO0O064GA-A

R5F2L368CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0064KB-A

R5F2L368CDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O064GA-A

R5F2L36ACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36ACDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O064GA-A

R5F2L36CCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064KB-A

R5F2L36CCDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0064GA-A

Part No. R5F2L36 CCNEP

Package type:
FP: LQFP (0.50 mm pin pitch)
FA: LQFP (0.80 mm pin pitch)

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

L—p—— ROM capacity
7: 48 KB

8: 64 KB

A: 96 KB

C: 128 KB

R8C/L36C Group

R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.2 Correspondence of Part No., with Memory Size and Package of R8C/L36C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

Table 1.9 Product List for R8C/L38C Group Current of Apr 2011
Internal ROM Capacity Internal RAM
Part No. Program ROM Data Flash Capacity Package Type Remarks
R5F2L387CNFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080OKB-A N Version
R5F2L387CNFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A
R5F2L388CNFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0O080OKB-A
R5F2L388CNFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A
R5F2L38ACNFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38ACNFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A
R5F2L38CCNFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38CCNFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A
R5F2L387CDFP 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080OKB-A D Version
R5F2L387CDFA 48 Kbytes 1 Kbyte x 4 6 Kbytes PLQPO080JA-A
R5F2L388CDFP 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO0OO080OKB-A
R5F2L388CDFA 64 Kbytes 1 Kbyte x 4 8 Kbytes PLQPO080JA-A
R5F2L38ACDFP 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38ACDFA 96 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO080JA-A
R5F2L38CCDFP 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0O080OKB-A
R5F2L38CCDFA 128 Kbytes 1 Kbyte x 4 10 Kbytes PLQPO0080JA-A
Part No. R5F 2L38 CCN EP
Package type:

FP: LQFP (0.50 mm pin pitch)
FA: LQFP (0.65 mm pin pitch)

Classification

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

ROM capacity
7: 48 KB
8: 64 KB
A: 96 KB
C: 128 KB

R8C/L38C Group
R8C/Lx Series

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.3

Correspondence of Part No., with Memory Size and Package of R8C/L38C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview
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Notes:

1. ROM capacity varies with MCU type.
2. RAM capacity varies with MCU type.

Figure 1.7

Block Diagram of R8C/L38C Group
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

<4—» P0_6/SEG6
[5 ] € PO_7/SEG7
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P13_0/ANO/DA0 4

R8C/L36C Group

PLQP0064KB-A (64P6Q-A)
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Notes:

<4 P4_2/SEG34/CLK1

44— P4 _3/SEG35/TRCCLK/TRCTRG

<4 P4_4/SEG36/TRCIOA/TRCTRG

<4 P4_5/SEG37/TRCIOB

<4 P4_6/SEG38/TRCIOC/TRCIOB

<4 P4 _7/SEG39/TRCIOD/TRCIOB

<« P7_0/SEG52/COM7

<4 P7_1/SEG53/COM6

<4 P7_2/SEG54/COM5

<4 P7_3/SEG55/COM4

<4 P7_4/COM3

<4—» P7_5/COM2

<4 P7_6/COM1

< P7_7/COMO

<« P11_0/SCL/SSCK/(CLK2/INTO)/IVREF1
<€ P11_1/SSI/(RXD2/SCL2/TXD2/SDA2/INT1)/IVCMP1

1. The pin in parentheses can be assigned by a program.

2. Confirm the pin 1 position on the package by referring to the package dimensions.

Figure 1.10

Pin Assignment (Top View) of PLQP0064KB-A and PLQP0O064GA-A Packages

R0O1DS0095EJ0101 Rev.1.01
Apr 15, 2011
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 1. Overview
Table 1.12 Pin Name Information by Pin Number (2)
Pin Number 1/0 Pin Functions for Peripheral Modules
| . i
L3aC |L3sc |L3ec |Lssc| €Ol | pon . Serial pc | /D Converter, | LCDdrive
Pin Interrupt Timer SSuU D/A Converter, | control
(Note 2) Interface bus .
Comparator B circuit
40 [42] 31 P6_6 TRDIOC1 SEG50
41 [43] 32 P6_5 TRDIOB1 SEG49
42144] | 33 P6_4 TRDIOA1 SEG48
43 [45] 34 P6_3 TRDIODO SEG47
44 [46] 35 P6_2 TRDIOCO SEG46
45[47] | 36 P6_1 TRDIOBO SEG45
TRDIOAO/
46 [48] 37 P6_0 TRDCLK SEG44
47 [49] P5_3 SEG43
48 [50] P5 2 SEG42
49 [61] P5_1 SEG41
50 [52] P5_0 SEG40
TRCIOD/
51 [53] 38 27 22 P4_7 TRCIOB SEG39
TRCIOC/
52 [54] 39 28 23 P4_6 TRCIOB SEG38
53 [55] 40 29 24 P4_5 TRCIOB SEG37
TRCIOA/
54 [56] 41 30 25 P4_4 TRCTRG SEG36
TRCCLK/
55 [57] 42 31 26 P4_3 TRCTRG SEG35
56 [58] 43 32 27 P4_2 CLK1 SEG34
57 [59] 44 33 28 P4_1 RXD1 SEG33
58[60] | 45 | 34 | 29 P4 0 TXD1 SEG32
59 [61] 46 35 P3_7 INT7 TRCTRG ADTRG SEG31
60[62] | 47 | 36 P3_6 iNTS SEG30
61[63] | 48 | 37 P35 iNTS SEG29
62[64] | 49 | 38 P3_4 iNT2 SEG28
63[65] | 50 | 39 | 30 P3_3 iNT3 SEG27
64[66] | 51 | 40 | 31 P32 NT2 SEG26
65[67] | 52 | 41 | 32 P3_1 INTL SEG25
66[68] | 53 | 42 | 33 P30 iNTO SEG24
67 [69] 54 43 34 P2_7 K7 SEG23
68 [70] 55 44 35 P2_6 K16 SEG22
69 [71] 56 45 36 P2_5 KI5 SEG21
70[72] | 57 | 46 | 37 P2 4 Kia SEG20
71[73] | 58 P2_3 Kz SEG19
72[74] | 59 P2 2 K2 SEG18
73 [75] 60 P21 K1 SEG17
74 [76] 61 P2_0 Klo SEG16
75 [77] P17 SEG15
76 [78] P16 SEG14
77 [79] P15 SEG13
78 [80] P14 SEG12
79[81] | 62 P1_3 AN15 SEG11
80 [82] 63 P1 2 AN14 SEG10
81[83] | 64 P11 AN13 SEG9
821[84] | 65 P10 AN12 SEG8
83 [85] 66 47 38 PO_7 AN11 3) SEG7
84 [86] 67 48 39 PO_6 AN10 (3) SEG6
Notes:

1. The pin in parentheses can be assigned by a program.

2. The number in brackets indicates the pin number for the 100P6F package.

3. Pins AN10 and AN11 are not available in the R8C/L35C, and R8C/L36C Groups.

R0O1DS0095EJ0101 Rev.1.01
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

1. Overview

Table 1.13 Pin Name Information by Pin Number (3)
Pin Number 1/0 Pin Functions for Peripheral Modules
L3ac |L3sc | L3ec |Lssc| €O | port . Serial g | A/D Converter, | LCDdrive
(Note 2) Pin Interrupt Timer Interface SSuU bus D/A Converter, ct_)ntrpl
Comparator B circuit
85 [87] 68 49 40 PO_5 AN9 SEG5
86 [88] 69 50 41 PO_4 AN8 SEG4
87[89] | 70 | 51 | 42 PO_3 AN7 SEG3
88[90] | 71 | 52 | 43 PO_2 ANG SEG2
89[1] | 72 | 53 | 44 PO_1 ANS SEG1
90[92] | 73 | 54 | 45 P0_0 AN4 SEGO
91[93] | 74 55 46 VL1
92[94] | 75 | 56 | 47 VL2
93[95] | 76 | 57 VL3
947T96] | 77 | 58 | 48 P12_3 CL2
95[97] | 78 59 49 P12_2 CL1
96[98] | 79 60 50 VL4
97 [99] P13_7 TRGCLKB AN19
98 [100] P13_6 TRGIOB AN18
99 [1] P13 5 TRGCLKA AN17
100 [2] P13 4 TRGIOA AN16
Notes:

1. The pin in parentheses can be assigned by a program.
2. The number in brackets indicates the pin number for the 100P6F package.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 2. Central Processing Unit (CPU)

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

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

2.2 Address Registers (A0 and Al)

A0 is a 16-bit register for address register indirect addressing and address register relative addressing. It is aso
used for transfer, arithmetic, and logic operations. Al isanalogousto AO. Al can be combined with AQ and as a 32-
bit address register (A1AO0).

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

2.4 Interrupt Table Register (INTB)
INTB isa 20-bit register that indicates the starting address of an interrupt vector table.

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

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

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

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

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

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

28.2 Debug Flag (D)
The D flag isfor debugging only. Set it to 0.

2.8.3 Zero Flag (2)
The Z flag is set to 1 when an arithmetic operation results in O; otherwise to 0.

2.8.4  Sign Flag (S)

The Sflag is set to 1 when an arithmetic operation results in a negative value; otherwise to 0.

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

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

RO1DS0095EJ0101 Rev.1.01 RENESAS Page 26 of 72
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

An SFR (special function register) is a control register for a peripheral function. Tables 4.1 to 4.16 list SFR
Informations and Table 4.17 lists the ID Code Areas and Option Function Select Area. The description offered in this
chapter is based on the R8BC/L3AC Group.

Table 4.1 SFR Information (1) W

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 PMO 00h
0005h Processor Mode Register 1 PM1 00h
0006h System Clock Control Register 0 CMO 00100000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Module Standby Control Register MSTCR 00h
0009h System Clock Control Register 3 CM3 00h
000Ah Protect Register PRCR 00h
000Bh Reset Source Determination Register RSTFR XXh @)
000Ch Oscillation Stop Detection Register OCD 00000100b
000Dh Watchdog Timer Reset Register WDTR XXh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDTC 00111111b
0010h
0011h
0012h
0013h
0014h
0015h High-Speed On-Chip Oscillator Control Register 7 FRA7 When shipping
0016h
0017h
0018h
0019h
001Ah
001Bh
001Ch Count Source Protection Mode Register CSPR 00h
10000000b (3)
001Dh
001Eh
001Fh
0020h Power-Off Mode Control Register 0 POMCRO X0000000b
0021h
0022h
0023h High-Speed On-Chip Oscillator Control Register 0 FRAO 00h
0024h High-Speed On-Chip Oscillator Control Register 1 FRA1 When shipping
0025h High-Speed On-Chip Oscillator Control Register 2 FRA2 00h
0026h On-Chip Reference Voltage Control Register OCVREFCR 00h
0027h
0028h
0029h High-Speed On-Chip Oscillator Control Register 4 FRA4 When Shipping
002Ah High-Speed On-Chip Oscillator Control Register 5 FRA5 When Shipping
002Bh High-Speed On-Chip Oscillator Control Register 6 FRA6 When Shipping
002Ch
002Dh
002Eh
002Fh High-Speed On-Chip Oscillator Control Register 3 FRA3 When shipping
0030h Voltage Monitor Circuit Control Register CMPA 00h
0031h Voltage Monitor Circuit Edge Select Register VCAC 00h
0032h
0033h Voltage Detect Register 1 VCA1l 00001000b
0034h Voltage Detect Register 2 VCA2 00h 4
00100000b ()
0035h
0036h Voltage Detection 1 Level Select Register VD1LS 00000111b
0037h
0038h Voltage Monitor O Circuit Control Register VWO0C 1100X010b (4)
1100X011b )
003%9h Voltage Monitor 1 Circuit Control Register VW1C 10001010b
X: Undefined
Notes:

1. Blank spaces are reserved. No access is allowed.

2. The CWR bitin the RSTFR register is set to 0 after power-on, voltage monitor O reset, or exit from power-off mode. Hardware reset, software
reset, or watchdog timer reset does not affect this bit.

3. The CSPROINI bit in the OFS register is set to 0.

4. The LVDAS bit in the OFS register is set to 1.

5. The LVDAS bit in the OFS register is set to 0.
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R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After Reset
00COh AID Register 0 ADO XXh
00C1h 000000XXb
00C2h AID Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 AD6 XXh
00CDh 000000XXb
00CEh AID Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/A 0 Register DAO 00h
00D9%h D/A 1 Register DA1 00h
00DAh
00DBh
00DCh D/A Control Register DACON 00h
00DDh
00DEh
00DFh
00EOh Port PO Register PO XXh
00E1lh Port P1 Register P1 XXh
00E2h Port PO Direction Register PDO 00h
00E3h Port P1 Direction Register PD1 00h
00E4h Port P2 Register P2 XXh
00E5h Port P3 Register P3 XXh
00E6h Port P2 Direction Register PD2 00h
00E7h Port P3 Direction Register PD3 00h
00E8h Port P4 Register P4 XXh
00ES9h Port P5 Register P5 XXh
00EAh Port P4 Direction Register PD4 00h
00EBh Port P5 Direction Register PD5 00h
00ECh Port P6 Register P6 XXh
00EDh Port P7 Register P7 XXh
00EEh Port P6 Direction Register PD6 00h
00EFh Port P7 Direction Register PD7 00h
00FOh
00F1h
00F2h
00F3h
00F4h Port P10 Register P10 XXh
00F5h Port P11 Register P11 XXh
00F6h Port P10 Direction Register PD10 00h
00F7h Port P11 Direction Register PD11 00h
00F8h Port P12 Register P12 XXh
00F9h Port P13 Register P13 XXh
00FAh Port P12 Direction Register PD12 00h
00FBh Port P13 Direction Register PD13 00h
00FCh
00FDh
00FEh
00FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.
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4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6) (1)
Address Register Symbol After Reset
0140h Timer RD Control Register 0 TRDCRO 00h
0141h Timer RD I/O Control Register AO TRDIORAO 10001000b
0142h Timer RD 1/O Control Register CO TRDIORCO 10001000b
0143h Timer RD Status Register 0 TRDSRO 11100000b
0144h Timer RD Interrupt Enable Register 0 TRDIERO 11100000b
0145h Timer RD PWM Mode Output Level Control Register 0 TRDPOCRO 11111000b
0146h Timer RD Counter 0 TRDO 00h
0147h 00h
0148h Timer RD General Register AO TRDGRAO FFh
0149h FFh
014Ah Timer RD General Register BO TRDGRBO FFh
014Bh FFh
014Ch Timer RD General Register CO TRDGRCO FFh
014Dh FFh
014Eh Timer RD General Register DO TRDGRDO FFh
014Fh FFh
0150h Timer RD Control Register 1 TRDCR1 00h
0151h Timer RD I/O Control Register A1 TRDIORA1 10001000b
0152h Timer RD 1/O Control Register C1 TRDIORC1 10001000b
0153h Timer RD Status Register 1 TRDSR1 11000000b
0154h Timer RD Interrupt Enable Register 1 TRDIER1 11100000b
0155h Timer RD PWM Mode Output Level Control Register 1 TRDPOCR1 11111000b
0156h Timer RD Counter 1 TRD1 00h
0157h 00h
0158h Timer RD General Register Al TRDGRAL1 FFh
0159h FFh
015Ah Timer RD General Register B1 TRDGRB1 FFh
015Bh FFh
015Ch Timer RD General Register C1 TRDGRC1 FFh
015Dh FFh
015Eh Timer RD General Register D1 TRDGRD1 FFh
015Fh FFh
0160h UART1 Transmit/Receive Mode Register UIMR 00h
0161h UART1 Bit Rate Register U1BRG XXh
0162h UART1 Transmit Buffer Register uiTB XXh
0163h XXh
0164h UART1 Transmit/Receive Control Register 0 uU1Co 00001000b
0165h UART1 Transmit/Receive Control Register 1 UlC1l 00000010b
0166h UART1 Receive Buffer Register U1RB XXh
0167h XXh
0168h
0169h
016Ah
016Bh
016Ch
016Dh
016Eh
016Fh
0170h Timer RG Mode Register TRGMR 01000000b
0171h Timer RG Count Control Register TRGCNTC 00h
0172h Timer RG Control Register TRGCR 10000000b
0173h Timer RG Interrupt Enable Register TRGIER 11110000b
0174h Timer RG Status Register TRGSR 11100000b
0175h Timer RG 1/O Control Register TRGIOR 00h
0176h Timer RG Counter TRG 00h
0177h 00h
0178h Timer RG General Register A TRGGRA FFh
017%h FFh
017Ah Timer RG General Register B TRGGRB FFh
017Bh FFh
017Ch Timer RG General Register C TRGGRC FFh
017Dh FFh
017Eh Timer RG General Register D TRGGRD FFh
017Fh FFh
X: Undefined
Note:

1. Blank spaces are reserved. No access is allowed.

R0O1DS0095EJ0101 Rev.1.01

Apr 15, 2011

RENESAS

Page 34 of 72




R8C/L35C Group, R8C/L36C Group, R8C/L38C Group, R8C/L3AC Group

5. Electrical Characteristics

5. Electrical Characteristics

51 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVce | Supply voltage -0.3t0 6.5 Y,
Vi Input voltage | XIN XIN-XOUT oscillation on -0.3t0 1.65 Y,
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 \%
VL2 R8C/L35C VL1 to VL4 \%
R8C/L36C, R8C/L38C, R8C/L3AC VL1to VL3 \Y
VL3 VL2 to VL4 \%
VL4 VL3 10 6.5 \%
Other pins -0.3to Vcc+ 0.3 Y,
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t0 1.65 \Y,
(oscillation buffer ON) (1)
XOuT XIN-XOUT oscillation on -0.3to Vcc+0.3 \
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 @ \Y
VL2 R8C/L35C VL1 to VL4 \%
R8C/L36C, R8C/L38C, R8C/L3AC VL1to VL3 \Y
VL3 VL2 to VL4 \%
VL4 -0.3t0 6.5 \%
CL1, CL2 -0.3t06.5 \Y
COMO to COM7 -0.3to VL4 \Y
SEGO to SEG55 -0.3to VL4 \%
Other pins -0.3to Vcc+ 0.3 Y,
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
Notes:

1. For the register settings for each operation, refer to 7. 1/0 Ports and 9. Clock Generation Circuit in the User’s Manual:
Hardware.

2. The VL1 voltage should be VCC or below.
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Table 5.4 D/A Converter Characteristics
(Vcc/Avee = Vref = 2.7 to 5.5 V and Topr = -20 to 85°C (N version) / —40 to 85°C

(D version), unless otherwise specified.)

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

— Resolution — — 8 Bit
— Absolute accuracy — — 25 LSB
tsu Setup time — — 3 us
Ro Output resistor — 6 — kQ
Ivref Reference power input current (Note 1) — — 15 mA

Note:
1. This applies when one D/A converter is used and the value of the DAI register (i = 0 or 1) for the unused D/A converter is 00h.

The resistor ladder of the A/D converter is not included.

Table 5.5 Comparator B Characteristics
(Vcc =2.7to 5.5V and Topr = -20 to 85°C (N version) / -40 to 85°C (D version), unless

otherwise specified.)

- Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vref IVREF1, IVREF3 input reference voltage 0 — Vcc-1.4 \%
Vi IVCMP1, IVCMP3 input voltage -0.3 — Vecec+0.3 \%
— Offset — 5 100 mV
td Comparator output delay time V) Vi = Vref £ 100 mV — 0.1 — us
Icmp Comparator operating current Vcc=5.0V — 17.5 — LA
Note:
1. When the digital filter is disabled.
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5. Electrical Characteristics

Table 5.6 Flash Memory (Program ROM) Characteristics
(Vcc =2.7t0 5.5V and Topr = 0 to 60°C, unless otherwise specified.)
- Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance () 1,000 (@ — — times
— Byte program time — 80 500 us
— Block erase time — 0.3 — S
td(SR-SUS) Time delay from suspend request until — — 5+ CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — ms
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 Vv
— Read voltage 1.8 — 55 \%
— Program, erase temperature 0 — 60 °C
— Data hold time (6) Ambient temperature = 55°C 20 — — year
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 = 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. Inasystem 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.
6. The data hold time includes time that the power supply is off or the clock is not supplied.
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Table 5.7 Flash Memory (Data flash Block A to Block D) Characteristics
(Vcc =2.7to 5.5V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)

. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
— Program/erase endurance () 10,000 @ | — — times
— Byte program time — 160 1500 us
(program/erase endurance < 1,000 times)
— Byte program time — 300 1500 us
(program/erase endurance > 1,000 times)
— Block erase time — 0.2 1 S
(program/erase endurance < 1,000 times)
— Block erase time — 0.3 1 S
(program/erase endurance > 1,000 times)
td(SR-SUS) Time delay from suspend request until — — | 5+CPUclock | ms
suspend x 3 cycles
— Interval from erase start/restart until 0 — — ms
following suspend request
— Time from suspend until erase restart — — | 30+CPU clock | ps
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 Y,
— Read voltage 1.8 — 55 \%
— Program, erase temperature -20 () — 85 °C
— Data hold time (7) Ambient temperature = 55 °C 20 — — year

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 = 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. Inasystem 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.

—40°C for D version.

The data hold time includes time that the power supply is off or the clock is not supplied.

N o

Suspend request
(FMR21 bit)

FST7 bit

FST6 bit

. X Clock-dependent
Fixed time time

»le

A 4

Access restart

td(SrR-suUs)

FST6, FST7: Bit in FST register
FMR21: Bit in FMR2 register

Figure 5.2 Time delay until Suspend
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Table 5.20  DC Characteristics (4) [2.7 V <Vcc <4.0V]
(Topr =20 to 85°C (N version) / -40 to 85°C (D version), unless otherwise specified.)

Condition Standard
Oscillation On-Chip Low-Power
Symbol | Parameter Circuit . Oscillator CPU Consumption Other Min. 1 TYP: [ Max. Unit
XIN [y 1N High-Speed | Low- | Clock Setting @3)
®) (fOCO-F) |Speed
Icc Power High- 20 | Off Off 125 [No — — | 7.0 |14.5| mA
supply speed MHz kHz |division
current (@) |clock 10 | Off Off 125 |No — — 36|10 |[mA
mode MHz kHz |division
20 | Off Off 125 |Divide- — — [3.0] — [mA
MHz kHz |by-8
10 | Off Off 125 |Divide- — — [15] — [mA
MHz kHz |by-8
High- Off | Off | 20 MHz | 125 |No — — [ 7.0 [145| mA
speed kHz |division
on-chip ["Off [ Off | 20 MHz | 125 |Divide- — — (30 —[mA
oscillator kHz |by-8
mode  ["Gf [ OF | 10 MHz | 125 |No - — 40 = [mA
kHz |division
Off | Off | 10 MHz | 125 |Divide- — — | 17| — |mA
kHz |by-8
off | Off 4 MHz 125 |[Divide- [MSTIIC =1 — 1| —|mA
kHz |by-16 |MSTTRD=1
MSTTRC =1
MSTTRG =1
Low- off | Off Off 125 |[Divide- [FMR27 =1 — | 85 |390 | pA
speed kHz |by-8 VCA20=0
on-chip
oscillator
mode
Low- off | 32 Off Off |No FMR27 =1 — | 90 |400 | pA
speed kHz division|VCA20 = 0
clock off | 32 Off Off |No FMSTP =1 |Flash memory off — |50 | — [ nA
mode kHz division|VCA20 =0 |Program operation on RAM
Wait Ooff | Off Off 125 — [VCA27 =0 |While a WAIT instruction is executed — | 15| 90 | pA
mode kHz VCA26 =0 |Peripheral clock operation
VCA25 =0
VCA20=1
Ooff | Off Off 125 — [VCA27 =0 |While a WAIT instruction is executed — | 5|80 |uA
kHz VCA26 =0 |Peripheral clock off
VCA25=0
VCA20=1
CM02=1
CM01=1
off | 32 Off Off — |VCA27 =0 |While a WAIT LCD drive control — | 5| —|uA
kHz VCA26 =0 |instruction is circuit 4
VCA25=0 [executed When external division
VCA20 =1 |Peripheral clock off |resistors are used
CM02=1 Timer RE operation [T ¢D drive control — 1L | — [ pA
CM01=0 in real-time clock circuit ®)
mode When the internal
voltage multiplier is
used
Ooff | 32 Off Off — [VCA27 =0 |While a WAIT instruction is executed — |35 — [ pA
kHz VCA26 =0 |Peripheral clock off
VCA25=0 |Timer RE operation in real-time clock mode
VCA20 =1
CM02=1
CM01=1
Stop Off | Off Off Off — |VCA27=0 |[Topr=25°C — | 2 [5.0]pA
mode VCA26 =0 |Peripheral clock off
VCA25=0
CM10=1
Off | Off Off Off — |VCA27=0 |Topr=85°C — [13.0] — [ pA
VCA26 =0 |Peripheral clock off
VCA25 =0
CM10=1
Power- | Off | Off Off Off — — Topr = 25°C —]0.02] 02| pA
off mode | Off | Off Off Off — — Topr = 85°C — 03] = [puA
Notes:
1. Vecc=2.7Vto4.0V,single chip mode, output pins are open, and other pins are Vss.
2. XINis set to square wave input.
3. Vec=3.0V
4. VLCD = Vcc, external division resistors are used for VL4 to VL1, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG55 are selected, and segment
and common output pins are open. The standard value does not include the current that flows through external division resistors.
5. The internal voltage multiplier is used, bits LVLS3 to LVLSO in the LCR1 register = 1011b, 1/3 bias, 1/4 duty, f(FR) = 64 Hz, SEGO to SEG55
are selected, and segment and common output pins are open.
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55 AC Characteristics

Table 5.23  Timing Requirements of Synchronous Serial Communication Unit (SSU)
(Vcc=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version) / —40 to 85°C
(D version), unless otherwise specified.)

. Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
tsucyc SSCK clock cycle time 4 — — tcye ()
tHI SSCK clock “H” width 0.4 — 0.6 tsucyc
tLo SSCK clock “L” width 0.4 — 0.6 tsucyc
tRISE SSCK clock rising Master — — 1 tcye (1)
time Slave — — 1 us
tFALL SSCK clock falling Master — — 1 tcyc (1)
time Slave — — 1 us
tsu SSO, SSI data input setup time 100 — — ns
tH SSO, SSI data input hold time 1 — — tcyc (1)
tLEAD SCS setup time Slave ltcyc + 50 — — ns
tLAG SCS hold time Slave ltcyc + 50 — — ns
top SSO, SSI data output delay time — — 1 tcyc ()
tsa SSI slave access time 27V <Vcc<55V — — 1.5tcyc + 100 ns
1.8V <Vcc<27V — — 1.5tcyc + 200 ns
tor SSI slave out open time 27V <Vcc<55V — — 1.5tcyc + 100 ns
1.8V <Vcc<27V — — 1.5tcyc + 200 ns
Note:
1. 1tcyc = 1/fA(s)
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5. Electrical Characteristics

< tHI >
ViH or VoH
SSCK / X
ViLor VoL ¢ 7 -
tLo > ¢ tsucyc >
£
SSO (output) X >< >< >< ><
«
top ))
2
: r a £
SSI (input) §< >< >< ><
- = 5(
< tsu NP tH N V
Figure 5.6 1/0 Timing of Synchronous Serial Communication Unit (SSU) (Clock Synchronous

Communication Mode)
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5. Electrical Characteristics

Table 5.25 External Clock Input (XIN, XCIN)
(Vcec=1.8t05.5V,Vss=0V, and Topr = -20 to 85°C (N version) / —-40 to 85°C (D version),
unless otherwise specified.)
Standard
Symbol Parameter Vce = 2.2V, Topr = 25°C | Vec = 3V, Topr = 25°C | Vcc = 5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(XIN) XIN input cycle time 200 — 50 — 50 — ns
TWH(XIN) XIN input “H” width 90 — 24 — 24 — ns
TWL(XIN) XIN input “L” width 90 — 24 — 24 — ns
te(XCIN) XCIN input cycle time 14 — 14 — 14 — us
TWH(XCIN) XCIN input “H” width 7 — 7 — 7 — us
tWL(XCIN) XCIN input “L” width 7 — 7 — 7 — us
< LC(XIN), IC(XCIN) o~
" tWH(XIN), 4
| IWH((XCIN)
External
Clock Input
< EWL(XIN), tWL(XCIN)
Figure 5.8 External Clock Input Timing Diagram
Table 5.26 Timing Requirements of TRAIO
(Vcc=1.8t05.5V, Vss=0V and Topr =20 to 85°C (N version) / -40 to 85°C (D version),
unless otherwise specified.)
Standard
Symbol Parameter Vce = 2.2V, Topr = 25°C | Vcc = 3V, Topr = 25°C | Vcc = 5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(TRAIO) TRAIO input cycle time 500 — 300 — 100 — ns
tWH(TRAIO) TRAIO input “H” width 200 — 120 — 40 — ns
tWL(TRAIO) TRAIO input “L” width 200 — 120 — 40 — ns
’ tC(TRAIO) >
| tWH(TRAIO)
TRAIO input
< tWL(TRAIO) N
Figure 5.9 Input Timing of TRAIO
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Table 5.27  Timing Requirements of Serial Interface
(Vcec=1.8t05.5V,Vss=0V, and Topr = -20 to 85°C (N version) / —-40 to 85°C (D version),
unless otherwise specified.)
Standard
Symbol Parameter Vce = 2.2V, Topr = 25°C | Vec = 3V, Topr = 25°C | Vcc =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tc(CK) CLKi input cycle time 800 — 300 — 200 — ns
tW(CKH) CLKi input “H” width 400 — 150 — 100 — ns
tW(CKL) CLKi input “L” width 400 — 150 — 100 — ns
td(C-Q) TXDi output delay time — 200 — 80 — 50 ns
th(C-Q) TXDi hold time 0 — 0 — 0 — ns
tsu(D-C) RXDi input setup time 150 — 70 — 50 — ns
th(C-D) RXDi input hold time 90 — 90 — 90 — ns
i=0to 2
1C(CK) >
< TW(CKH) >
CLKi
< fW(CKL) N
th(c-Q)
TXDi >< ><
< td(C-Q) > tsu(D-C) th(c-D)
RXDi \*\
i=0to2
Figure 5.10 Input and Output Timing of Serial Interface
Table 5.28  Timing Requirements of External Interrupt INTi (i = 0 to 7) and Key Input Interrupt Kili
i=0to7)
(Vec=1.8t05.5V,Vss=0V, and Topr = -20 to 85°C (N version) / -40 to 85°C (D version),
unless otherwise specified.)
Standard
Symbol Parameter Vee = 2.2V, Topr =25°C | Vee =3V, Topr =25°C | Vce =5V, Topr = 25°C Unit
Min. Max. Min. Max. Min. Max.
tW(INH) INTi input “H” width, Kli input “H” width | 1000 () — 380 (1) — 250 (1) — ns
tw(INL) INTi input “L” width, Kli input “L” width | 1000 — 380 @ — 250 () — ns
Notes:

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

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

INTi input t

(i=0t07) AEEE—

Kli input

(i=0t07) I« QWO >

Figure 5.11 Input Timing of External Interrupt INTi and Key Input Interrupt Kli
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