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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview

1.1.2

Differences between Groups

Table 1.1 lists the Differences between Groups, Table 1.2 lists the Programmable 1/O Ports Provided for Each
Group, and Table 1.3 lists the LCD Display Function Pins Provided for Each Group. Figures 1.9 to 1.13 show
the Pin Assignment for Each Group, and Tables 1.7 to 1.10 list Product Information.
The explanationsin the chapters which follow apply to the R8C/L3AM Group only. Note the differences shown

bel ow.
Table 1.1 Differences between Groups
Item Function R8C/L35M Group | R8C/L36M Group | R8C/L38M Group | R8C/L3AM Group

I/O Ports Programmable 1/O ports 41 pins 52 pins 68 pins 88 pins
High current drive ports 5 pins 8 pins 8 pins 16 pins

Interrupts INT interrupt pins 5 pins 8 pins 8 pins 8 pins
Key input interrupt pins 4 pins 4 pins 8 pins 8 pins

Timer RA Timer RA output pin None 1 pin 1 pin 1 pin

Timer RB Timer RB output pin None 1 pin 1 pin 1 pin

Timer RD Timer RD 1/O pin None None 8 pins 8 pins

Timer RE Timer RE output pin None 1 pin 1 pin 1 pin

Timer RG Timer RG I/O pin None None None 2 pins
Timer RG output pin None None None 2 pins

A/D Converter | Analog input pin 12 pins 12 pins 16 pins 20 pins

LCD Drive LCD power supply 3 pins 4 pins 4 pins 4 pins

Control Circuit (VL1, VL2, VL4) (VL1 to VL4) (VL1 to VL4) (VL1 to VL4)
Common output pins Max. 4 pins Max. 8 pins Max. 8 pins Max. 8 pins
Segment output pins Max. 24 pins Max. 32 pins Max. 48 pins Max. 56 pins

Packages 52-pin LQFP 64-pin LQFP 80-pin LQFP 100-pin LQFP/

100-pin QFP
Note:
1. 1/O ports are shared with 1/0O functions, such as interrupts or timers.
Refer to Tables 1.11 to 1.13, Pin Name Information by Pin Number, for details.
RO1DS0028EJ0100 Rev.1.00 RENESAS Page 2 of 72

Jun 28, 2011



R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview

1.3

Block Diagrams

Figure 1.5 shows a Block Diagram of R8C/L35M Group. Figure 1.6 shows a Block Diagram of R8C/L36M Group.
Figure 1.7 shows aBlock Diagram of R8C/L38M Group. Figure 1.8 shows aBlock Diagram of R8C/L3AM Group.
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

1. Overview
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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
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview
Table 1.11 Pin Name Information by Pin Number (1)
Pin Number 1/0 Pin Functions for Peripheral Modules
A/D Converter,
Control D/A Converter, LCD
L3AM | L38M | L36M | L35M Pin Port Interrunt Timer Serial SSU 12C Comparator A, drive
(Note 2) P Interface bus Comparator B, control
Voltage Detection | circuit
Circuit
11[3] 80 | 61 | 51 P13 3 CLKO AN3/LVCMP2
2 [4] 1 62 | 52 P13 2 RXDO AN2/LVCMP1
3[5] 2 63 1 P13 1 TXDO AN1/DA1/LVREF
4[6] 3 | 64| 2 P13 0 ANO/DAO
5[7] 4 | 1] 3 | WKUPO
6 3] 5 | 2 | 4 VREF
719] 6 | 3 | 5 MODE
8 [10] 7 4 6 XCIN
9[1] | 8 | 5 | 7 | XCOUT
10[12]1 | 9 | 6 | 8 | REsSET
113 [ 10| 7 | 9 XOUT P12_1
VSS/
12[14] | 112 | 8 | 10 AVSS
13[15] | 12 | 9 | 11 XIN P12 0
VCC/
14[16] | 13 | 10 | 12 | o
15[17] | 14 | 11 PI1 7 | (NT7) TREO (ADTRG)
16[18] | 15 | 12 P11 6 | (iNTe) TRBO
17[19] | 16 | 13 P11 5 | (NT5) TRAO
18[20] | 17 | 14 | 13 P11 4 | (iNT4) TRAIO (RXDO)
19[21] | 18 | 15 | 14 P11 3 | (NT3) (CTS2/RTS2) | SCS IVCMP3
(RXD2/SCL2/
20 [22] 19 | 16 | 15 P11_2 (INT2) TXD2/SDA2) SSO | SDA IVREF3
N (RXD2/sCL2/
21[23] | 20 | 17 | 16 P11 1 (INTI) TXD2/SDA2) SSI IVCMP1/LVCOUT2
22[24] | 21 | 18 | 17 P11_0 (m) (CLK2) SSCK | SCL IVREF1/LVCOUT1
23[25] P10_7 | (ki7) |(TRDIOD1)
24 [26] P10.6 | (kig) |(TRDIOCY)
25 [27] P10_5 (Ki5) | (TRDIOBL)
26 [28] P10.4 | (kia) |(TRDIOAL)
27 [29] P10.3 | (ki3) |(TRDIODO)
28[30] P10_2 | (kiz) |(TRDIOCO)
29 [31] P10_1 | (ki1) |(TRDIOBO)
N (TRDIOAO/
30[32] P10_0 (KI0) TRDCLK)
31[33] | 22 | 19 | 18 P7_7 COMO
32[34] | 23 | 20 | 19 P7 6 COM1
33[35] | 24 | 21 | 20 P7 5 CcoM2
34[36] | 25 | 22 | 21 P7 4 COM3
SEG55/
35[37] | 26 | 23 P7_3 coma
SEG54/
36[38] | 27 | 24 P7 2 CoMs
SEG53/
37[39] | 28 | 25 P7_1 COMb
SEG52/
38[40] | 29 | 26 P70 CoM7
39[41] | 30 P6_7 TRDIOD1 SEG51
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/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group 1. Overview
Table 1.12 Pin Name Information by Pin Number (2)
Pin Number 1/0 Pin Functions for Peripheral Modules
A/D Converter,
Control D/A Converter, LCD
L3AM | L38M | L36M | L35M Pin Port Interrunt Timer Serial ssu | 12¢ bus Comparator A, drive
(Note 2) P Interface Comparator B, control
Voltage Detection circuit
Circuit
40[42] | 31 P6_6 TRDIOC1 SEG50
411[43] | 32 P6_5 TRDIOB1 SEG49
42 [44] | 33 P6_4 TRDIOA1 SEG48
43 [45] | 34 P6_3 TRDIODO SEG47
44 146] | 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 [51] 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[65] | 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 P36 | iNTE SEG30
61[63] | 48 | 37 P35 | iNTS SEG29
621[64] | 49 | 38 P34 | iNTZ SEG28
63[65] | 50 | 39 | 30 P33 | iNT3 SEG27
641[66] | 51 | 40 | 31 P32 | iNT2 SEG26
65[67] | 52 | 41 | 32 P31 INTL SEG25
661[68] | 53 | 42 | 33 P30 | iNTO SEG24
67[69] | 54 | 43 | 34 pP2_7 K7 SEG23
68[70] | 55 | 44 | 35 P2_6 Kie SEG22
69([71] | 56 | 45 | 36 P2 5 KI5 SEG21
70 [72] 57 | 46 | 37 P2_4 Kla SEG20
71[73] | 58 P2_3 K3 SEG19
72[74] | 59 P22 K2 SEG18
73[75] | 60 P2_1 KL SEG17
74[76] | 61 P2_0 KIo SEG16
75 [77] P17 SEGI15
76 [78] P16 SEG14
77 [79] P15 SEG13
78 [80] P1 4 SEG12
79[81] | 62 P13 AN15 SEGIL
80[82] | 63 P12 AN14 SEG10
81[83] | 64 P11 AN13 SEG9
82[84] | 65 P10 AN12 SEG8
83[85] | 66 | 47 | 38 PO_7 AN11 SEG7
84[86] | 67 | 48 | 39 PO_6 AN10 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.
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM 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)

AOQ 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 AO 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 O.

RO1DS0028EJ0100 Rev.1.00 RENESAS Page 26 of 72
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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) (1)
Address Register Symbol After Reset
00COh A/D Register 0 ADO XXh
00C1h 000000XXb
00C2h A/D Register 1 AD1 XXh
00C3h 000000XXb
00C4h A/D Register 2 AD2 XXh
00C5h 000000XXb
00C6h A/D Register 3 AD3 XXh
00C7h 000000XXb
00C8h A/D Register 4 AD4 XXh
00C9%h 000000XXb
00CAh A/D Register 5 AD5 XXh
00CBh 000000XXb
00CCh A/D Register 6 ADG6 XXh
00CDh 000000XXb
00CEh A/D Register 7 AD7 XXh
00CFh 000000XXb
00DOh
00D1h
00D2h
00D3h
00D4h A/D Mode Register ADMOD 00h
00D5h A/D Input Select Register ADINSEL 11000000b
00D6h A/D Control Register 0 ADCONO 00h
00D7h A/D Control Register 1 ADCON1 00h
00D8h D/A 0 Register DAO 00h
00D9%h D/A 1 Register DAl 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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R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group

4. Special Function Registers (SFRs)

Table 4.15  SFR Information (15) (M
Address Register Symbol After Reset
2CBOh DTC Control Data 14 DTCD14 XXh
2CBlh XXh
2CB2h XXh
2CB3h XXh
2CB4h XXh
2CB5h XXh
2CB6h XXh
2CB7h XXh
2CB8h DTC Control Data 15 DTCD15 XXh
2CB%h XXh
2CBAh XXh
2CBBh XXh
2CBCh XXh
2CBDh XXh
2CBEh XXh
2CBFh XXh
2CCOh DTC Control Data 16 DTCD16 XXh
2CC1h XXh
2CC2h XXh
2CC3h XXh
2CC4h XXh
2CC5h XXh
2CC6h XXh
2CC7h XXh
2CC8h DTC Control Data 17 DTCD17 XXh
2CC%h XXh
2CCAh XXh
2CCBh XXh
2CCCh XXh
2CCDh XXh
2CCEh XXh
2CCFh XXh
2CDOh DTC Control Data 18 DTCD18 XXh
2CD1h XXh
2CD2h XXh
2CD3h XXh
2CD4h XXh
2CD5h XXh
2CD6h XXh
2CD7h XXh
2CD8h DTC Control Data 19 DTCD19 XXh
2CD9%h XXh
2CDAh XXh
2CDBh XXh
2CDCh XXh
2CDDh XXh
2CDEh XXh
2CDFh XXh
2CEOh DTC Control Data 20 DTCD20 XXh
2CElh XXh
2CE2h XXh
2CE3h XXh
2CE4h XXh
2CE5h XXh
2CE6h XXh
2CE7h XXh
2CE8h DTC Control Data 21 DTCD21 XXh
2CE%h XXh
2CEAh XXh
2CEBh XXh
2CECh XXh
2CEDh XXh
2CEEh XXh
2CEFh XXh

X: Undefined

Note:

1. Blank spaces are reserved. No access is allowed.
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5. Electrical Characteristics

5. Electrical Characteristics

51 Absolute Maximum Ratings

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vcc/AVece | Supply voltage -0.3t0 6.5 \%
Vi Input voltage | XIN XIN-XOUT oscillation on -0.31t0 1.65 \%
(oscillation buffer ON) (1)
XIN XIN-XOUT oscillation on -0.3to Vcc+ 0.3 \%
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 \Y
VL2 R8C/L35M VL1 to VL4 \
R8C/L36M, R8C/L38M, R8C/L3AM VL1 to VL3 \
VL3 VL2 to VL4 \
VL4 VL3 1t0 6.5 \
Other pins -0.3to Vcc+ 0.3 \%
Vo Output voltage | XOUT XIN-XOUT oscillation on -0.3t0 1.65 \%
(oscillation buffer ON) (1)
XOUT XIN-XOUT oscillation on -0.3to Vcc+0.3 \
(oscillation buffer OFF) (1)
VL1 -0.3to VL2 @ \
VL2 R8C/L35M VL1 to VL4 \
R8C/L36M, R8C/L38M, R8C/L3AM VL1 to VL3 \
VL3 VL2 to VL4 \
VL4 -0.3t06.5 \Y
CL1, CL2 -0.3t06.5 \Y
COMO to COM7 -0.3to VL4 \Y
SEGO to SEG55 -0.3to VL4 \Y
Other pins -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
Notes:

1. For the register settings for each operation, refer to 7. I1/0 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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5. Electrical Characteristics

5.2 Recommended Operating Conditions
Table 5.2 Recommended Operating Conditions
(Vcc =1.81t0 5.5V and Topr = -20 to 85°C (N version) / —40 to 85°C (D version), unless
otherwise specified.)
. Standard .
Symbol Parameter Conditions i . e Unit
Vcc/AVcce | Supply voltage 1.8 — 55 Vv
Vss/AVss | Supply voltage — 0 — \%
VIH Input “H” voltage | Other than CMOS input 40V <Vcc<55V 0.8 Vcc — Vcc \%
27V<Vcc<4.0V 0.8 Vcc — Vcc \%
1.8V<Vcc<27V 0.9 Vcc — Vcc \%
CMOS | Inputlevel | Input level selection |[4.0V <Vcc <55V 0.5 Vcc — Vcc \%
input | switching |:0.35 Vcc 27V<Vcc<4.0V 0.55 Vce — Vcc \%
function 18V<Vcc<27V [065Vec| — Vce Y
(YO port) [inputlevel selection |4.0V<Vcc<55V | 0.65Veec| — Vce v
:0.5Vce 27V<Vcc<4.0V 0.7 Vcc — Vcc \%
1.8V<Vcc<27V 0.8 Vcc — Vcc \%
Input level selection |4.0V <Vcc <55V 0.85 Vcc — Vce \Y
:0.7 Vee 27V<Vcc<4.0V 0.85 Vce — Vcc \%
1.8V<Vcec<27V 0.85 Vce — Vcc \%
ViL Input “L” voltage | Other than CMOS input 40V <Vcc<55V 0 — 0.2Vcc | V
27V<Vcc<4.0V 0 — 0.2Vcc | V
1.8V <Vcc<27V 0 — 0.05Vvcc| V
CMOS | Inputlevel | Input level selection 40V <Vcc<55V 0 — 0.2Vcc | V
input | switching |:0.35 Vcc 27V<Vcc<40V 0 — 0.2Vcc | V
function 18V<Vcc<27V 0 — |02vee| v
(YO port) [nputlevel selection | 4.0 V<Vcc<55V 0 — [04Vcc | V
:0.5Vcee 27V<Vcc<4.0V 0 — 0.3 Vcc \%
1.8V <Vcc<27V 0 — 0.2 Vcc \%
Input level selection 40V<Vcc<55V 0 — 0.55Vvce| V
:0.7 Vee 27V<Vcc<4.0V 0 — 0.45Vcc| V
1.8V <Vcc<27V 0 — 0.35Vvcc| V
loH(sum) | Peak sum output | Sum of all pins IoH(peak) — — -160 mA
“H” current
IoH(sum) | Average sum Sum of all pins loH(avg) — — -80 mA
output “H” current
IoH(peak) | Peak output “H” | Port P10, P11 (2 — — -40 mA
current Other pins — — -10 mA
loHavg) | Average output | Port P10, P11 (2 — — -20 mA
“H” current O ['Other pins — — 5 |mA
loLsum) | Peak sumoutput | Sum of all pins loL(peak) — — 160 mA
“L” current
loLsum) | Average sum Sum of all pins loL(avg) — — 80 mA
output “L” current
loL(peak) | Peak output “L” | Port P10, P11 (2 — — 40 mA
current Other pins — — 10 mA
loLavg) | Average output | Port P10, P11 (2 — — 20 mA
“L" current (1) Other pins — — 5 mA
f(xIN) XIN clock input oscillation frequency 27V <Vcc<5h5V — — 20 MHz
1.8V<Vecc<27V — — 5 MHz
f(xcIN) XCIN clock input oscillation frequency 1.8V<Vcc<55V — 32.768 50 kHz
fOCO40M | When used as the count source for timer RC, timer RD, or |2.7V <Vcc <55V 32 — 40 MHz
timer RG ()
fOCO-F | fOCO-F frequency 27V<Vcc<55V — — 20 MHz
1.8V<Vcec<27V — — 5 MHz
— System clock frequency 27V<Vcc<55V — — 20 MHz
1.8V<Vcc<27V — — 5 MHz
f(BCLK) CPU clock frequency 27V<Vcc<55V — — 20 MHz
1.8V <Vcc<27V — — 5 MHz
Notes:

1. The average output current indicates the average value of current measured during 100 ms.

2. This applies when the drive capacity of the output transistor is set to High by registers PLODRR and P11DRR. When the drive
capacity is set to Low, the value of any other pin applies.

3. fOCO40M can be used as the count source for timer RC, timer RD, or timer RG in the range of Vcc = 2.7 V to 5.5V.
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Table 5.16 LCD Drive Control Circuit Characteristics
(Vcc=1.8t05.5V,Vss =0V, and Topr = -20 to 85°C (N version) / —40 to 85°C
(D version), unless otherwise specified.)

L Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
VLCD LCD power supply voltage VLCD = VL4 2.2 — 5.5 \
VL3 VL3 voltage VL2 — VL4 \%
VL2 VL2 voltage R8C/L35M VL1 — VL4 \%
R8C/L36M, R8C/L38M, R8C/L3AM VL1 — VL3 \%
VL1 VL1 voltage 1 — vL2® | VvV
— VL1 internally-generated voltage accuracy (1) Setting | Setting | Setting \
voltage | voltage | voltage
-0.2 +0.2
f(FR) Frame frequency 50 — 180 Hz
ILCD LCD drive control circuit current — (Note 2) — pA
Notes:
1. The voltage is selected with bits LVLSO to LVLS3 in the LCR1 register.
2. Referto Table 5.19 DC Characteristics (2), Table 5.21 DC Characteristics (4), and Table 5.23 DC Characteristics (6).
3. The VL1 voltage should be VCC or below.
Table 5.17 Power-Off Mode Characteristics
(Vec=2.2t05.5V,Vss =0V, 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.
— Power-off mode operating supply voltage 2.2 — 5.5 \%
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Table 5.19 DC Characteristics (2) [4.0 V <Vcc <5.5V]
(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. Teg? Max. Unit
XIN Ty~ [High-Speed| Low- | Clock | ™ gaying
(] (fOCO-F) | Speed
Icc Power High- 20 | Off Off 125 No — — |70] 15 | mA
supply speed MHz kHz |division
current @ |clock 75 Of | OF | 125 | No - — 56125 mA
mode Mz kHz |division
10 | Off Off 125 No — — |36 — |mMA
MHz kHz |division
20 | Off Off 125 |Divide- — — [30] — [mA
MHz kHz | by-8
16 | Off Off 125 |Divide- — — |22 — |mA
MHz kHz | by-8
10 | Off Off 125 |Divide- — — |15 — |mA
MHz kHz | by-8
High- Off | Off | 20 MHz | 125 No — — | 70| 15 | mA
speed kHz |division
on-chip |"Gff [ Off | 20 MHz | 125 |Divide- = — (30| = [mA
oscillator kHz | by-8
mode —
Off | Off | 4MHz | 125 |Divide-[MSTIIC=1 — [ 1] —[mA
kHz | by-16 [MSTTRD =1
MSTTRC =1
MSTTRG =1
Low- Off | Off Off 125 |Divide- |[FMR27 =1 — [ 90 [400 | pA
speed kHz | by-8 [VCA20=0
on-chip
oscillator
mode
Low- off | 32 Off Off No |[FMR27=1 — | 100|400 | pA
speed kHz division|VCA20 =0
clock
mode  "GF [ 32 | OR Off | No |FMSTP=1 |Flash memory off — |5 | — A
kHz division|VCA20 =0 |Program operation on RAM
Wait off | Off Off 125 — |VCA27 =0 |While a WAIT instruction is executed — | 15 | 100 | pA
mode kHz VCA26 =0 |Peripheral clock operation
VCA25=0
VCA20=1
off | Off Off 125 — |VCA27 =0 |While a WAIT instruction is executed — | 4 |90 | pA
kHz VCA26 =0 |Peripheral clock off
VCA25=0
VCA20=1
CM02=1
CM01=1
Ooff | 32 Off Off — |VCA27 =0 |While a WAIT LCD drive control — | 7| — | A
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 : — —
CM01=0 in real-time clock tﬁgﬁ[%e control 12 HA
mode When the internal
voltage multiplier is
used
Ooff | 32 Off Off — [VCA27 =0 |While a WAIT instruction is executed — |35 — [ vA
kHz VCA26 =0 [Peripheral clock off
VCA25 =0 |Timer RE operation in real-time clock mode
VCA20=1
CM02 =1
CM01=1
Stop Ooff | Off Off Off — |VCA27 =0 |Topr=25°C — | 20| 5.0 pA
mode VCA26 =0 |Peripheral clock off
VCA25 =0
CM10=1
off | Off Off Off — |VCA27 =0 |Topr=85°C — |15 | — | pA
VCA26 =0 |Peripheral clock off
VCA25 =0
CM10=1
Power- | Off | Off Off Off — — Power-off 0 — [0.02| 0.2 | pA
off mode Topr = 25°C
off | Off Off Off — — Power-off 0 — (04| — | bA
Topr = 85°C
Off | 32 Off Off — — Power-off 1 — [ 1632 pA
kHz Topr = 25°C
Ooff | 32 Off Off — — Power-off 1 — 20| — | pA
kHz Topr = 85°C
Notes: . . . .
1. Vcc=4.0Vto5.5YV, single chip mode, output pins are open, and other pins are Vss.
2. XIN is set to square wave input.
3. Vec=50V
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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5. Electrical Characteristics

Table 5.22

DC Characteristics (5) [1.8 V <Vcc < 2.7 V]

(Topr =20 to 85°C (N version) / —40 to 85°C (D version), unless otherwise specified.)

Symbol

Parameter

Condition

Standard )
Unit

Min.

Typ. Max.

VoH

Output “H” voltage

Port P10, P11 (1)

loH =-2 mA

Vcc-0.5 — Vcc \

Other pins

loH = -1 mA

Vcc - 0.5 — Vcc

XOuT

loH =-200 pA

1.0

VoL

Output “L” voltage

Port P10, P11 ()

loL=2mA

—_ 0.5

Other pins

loL=1mA

—_ 0.5

XOouT

loL =200 pA

—_ 0.5

VT+VT-

Hysteresis

INTO, INT1, INTZ2,
INT3, INT4, INT5,
INT6, INT7,

KI0, KI1, K12, K13, KI4,
KIS, K16, K17,

TRAIO,

TRCIOA, TRCIOB,
TRCIOC, TRCIOD,
TRDIOAO, TRDIOBO,
TRDIOCO, TRDIODO,
TRDIOAL, TRDIOBL,
TRDIOC1, TRDIODL,
TRCTRG, TRCCLK,
TRGCLKA, TRGCLKB,
TRGIOA, TRGIOB,
ADTRG,

RXDO, RXD1, RXD2,
CLKO, CLK1, CLK2,
SSl, SCL, SDA, SSO

0.05

< I << <K<

0.4 —_

RESET, WKUPO

0.1

0.8 — \Y

liH

Input “H” current

VI=18V,Vcc=18V

— 4.0 nA

liL

Input “L” current

VI=0V,Vcc=18V

— | -a0 | pA

RpPuLLUP

Pull-up resistance

VI=0V,Vcc=18V

60

160 420 kQ

R#XIN

Feedback
resistance

XIN

0.3 — MQ

R#XCIN

Feedback
resistance

XCIN

14 — MQ

VRAM

RAM hold voltage

During stop mode

1.8

— — v

Note:

1. This applies when the drive capacity of the output transistor is set to High by registers PLODRR and P11DRR. When the drive
capacity is set to Low, the value of any other pin applies.
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Table 5.28  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 5.29  Timing Requirements of External Interrupt INTi (i = 0 to 7) and Key Input Interrupt Kli
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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Package Dimensions

Package Dimensions

Diagrams showing the latest package dimensions and mounting information are available in the “Packages’ section of
the Renesas Electronics web site.

JEITA Package Code [ RENESAS Code [  Previous Code | MASS[Typ.] |
P-LQFP52-10x10-0.65 | PLQP0052JA-A | 52P6A-A | 03g |
HD
"y
39 27
RAAAAAAAAAAARA ~
40 £ Q b 2 E‘
[ A =
of - [—
o =] = L w
= = = H
=im =] w Y =
= = = EiE
[ A =
o =5 =
52 OO EM " E‘ Terminal cross section
LEGELEELEEEL: N
D0 Index mark

A2

|

B

A1

Detail F

N

OTE)
1. DIMENSIONS "*1" AND "2"
DO NOT INCLUDE MOLD FLASH.

2. DIMENSION

"*3" DOES NOT

INCLUDE TRIM OFFSET.

Dimension in Millimeters
Symbol | Min | Nom | Max
D 9.9 [ 10.0] 10.1
E 9.9 [ 10.0] 101
A2 | — [ 14 | —
Hp | 11.8]12.0[ 12.2
He | 11.8]12.0] 12.2
Al —|— |17
A1 1 0.05] 0.1 |0.15
bp [0.27]0.32]0.37
by | — 1030 —
Cc 10.090.145| 0.20
Cq 0.125
[ 0° | — 8°
el | — 065 —
X | —|[—10.13
y |— | —10.10
Zo | — 11| —
Ze | — |11 | —
L 10.35] 0.5 ]0.65
Ll —110]—
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP64-10x10-0.50 PLQP0064KB-A 64P6Q-A / FP-64K / FP-64KV | 0.3g

Ho
g
48 33 NoTE
RRAAAARRAAARARAA T IMENSIONS 417 AND "2
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "*3" DOES NOT
49 32 INCLUDE TRIM OFFSET.

O

He

Dimension in Millimeters
Sl [Min | Nom | Max
D | 99 /10.0]10.1
E 199 /10.0]10.1

Q Q Terminal cross section
N A | — | 14| —
VEEE LR EREL o | 1.8 12.0| 12.2
! 1 He [11.8]12.0] 122
Index mark
Al—[— 117

Z
= A1 [0.05] 0.1 ]0.15
bp [0.15]0.20| 0.25

: by | — 018 —
[I [ 1\ <| & = © ¢ 10.090.145| 0.20
A AAAANAAAAAAAAAAT M | J \ C1 0.125

LEEECLEEEEELLEL!

RAARAAARAARARARR

3
?

3
£

LepTs) [ e e e
@ 3, < L-f € [ —]05] —
o]« @) L X | — | — 10.08
y — | — [ 0.08
Detail F Zo | — (125 —
Ze | — [125] —
L [035] 0.5|0.65
Li |— 110 —
JEITA Package Code RENESAS Code [  Previous Code | MASS[Typ.] |
P-LQFP64-14x14-0.80 | PLQPO0B4GA-A | 64P6U-A/ — | 07g |
Hp
4y
48 33
HHAHAHHHHAHAHHAH NoTE)
1. DIMENSIONS "*1" AND "*2"
49 OO Q I 32 DO NOT INCLUDE MOLD FLASH.
o i) 2. DIMENSION "*3" DOES NOT
o ] b INCLUDE TRIM OFFSET.
[mim i b1
o i
o i
[mim m S| o
[mim mim] "
o m Dimension in Millimeters
$ % ’ Terminal cross section Symoel Mln NOm MaX
D [13.9]14.0] 141
— = E [13.9]14.0] 141
(== oy A | — 14| —
o Q =) Hpo | 15.8| 16.0 | 16.2
& 0 B He [15.8]16.0 | 16.2

R EEEEEEEEEREEEEL] AL 17

H
Aq 0 0.1] 02
Jﬂ Index mark < = bp [0.32]0.37 | 0.42
£ 1 br | — [035] —

|
—j™ [ c [0.09]0.145]0.20

Az

¢

e

1 < . L Cq 0.125
L s 0° | — | &
. e
@ b @l y |— | — 010
Zp | — | 1.0 | —
Ze | — | 1.0 | —
L [03]05]07
L[ —[10] —
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JEITA Package Code | RENESAS Code | Previous Code | MASS[Typ] |
P-LQFP80-12x12-050 | PLQPO0080KB-A | 80P6Q-A | 059 |
Ho
*1
D
60 4
ARARRARAAAARARAAARRA NoTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
51: Q 240 2. DIMENSION "*3" DOES NOT
o e b INCLUDE TRIM OFFSET.
=S =
[="= = by
=S -
== =
== =
eng = S| o
== = w2
= = & Dimension in Millimeters
== ==] Symbol A
= = Terminal cross section yD Mmg ';lgrg !\I/IZa)';
== = . . .
= = E [ 11.9] 12.0] 12.1
8 == 7 A | —[14] —
EELLELEEELLEREL e
' A He [13.8] 14.0] 14.2
o Index mark AA — | — |17
- 1 0 0.1 ] 0.2
bp [0.15] 0.20]| 0.25
I T bt | — 018 —
AT A A A < = (ﬂ:ﬂ]:)= 1) CC 0.09 8-1‘212 0.20
1 .
- © g 0° | — | 10°
aly[s] . 1
+Jk@ Yo 5 < A © | — (05| —
L X — | — 1 0.08
y |— | —10.08
Detail F Zp | — | 1.25] —
Ze | — | 1.25| —
L 03| 05| 07
Li | — ] 10| —
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP80-14x14-065 | PLQP0080JA-A | FP-80W / FP-80WV | 06g |

Hp

=1
D

RAAARARARARAAAARARAR

O

2
&

NOTEE
1. IMENSIONS "#1" AND "#2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "#3" DOES NOT
INCLUDE TRIM OFFSET.

by
by

’_ Referencd Dimension in Millimeters
symbol " Min [ Nom [ Max
D [13.9|14.0 | 141
E 13.9 1 14.0 | 141
Ay | — [ 14 | —
Hp | 15.8 | 16.0 | 16.2

Q O He | 15.8 | 16.0 | 16.2
HHEHHHEHEHEEEEEEEERE A — | — 17
: i\ 2 A1 [0.05] 041 |0.15
Zo. \_index mark by |0.27 0.32]0.37
br | — 030 —
%;El;hzt ¢ |0.09 |0.145] 0.20
S . 0.125

C1
c

Terminal cross section

Ze

HEAAAAAAAAAAARAAAAAAA
SEEEEEEEEEEEEEEEEEELE!

8
n|

il N f ‘}‘7‘ C(; o — 1 &
1 < L e | — 065 0—13
= ° Detail F . v : : -
o = ZyD — |0.825 —
Ze | — 10.825| —
L 10.35]| 0.5 |0.65
Li | — 110 ] —
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REVISION HISTORY

R8C/L35M Group, R8C/L36M Group, R8C/L38M Group, R8C/L3AM Group Datasheet

Description
Rev. Date
Page Summary
0.01 | Sep 30, 2010 — First Edition issued
0.02 | Nov 02, 2010 All “Preliminary” is added
29 Table 4.1 0030h “Voltage Monitor Circuit Control Register” — “Voltage
Monitor Circuit/Comparator A Control Register
45 to 68 |“5. Electrical Characteristics” added
0.03 | Apr 15, 2011 2 Table 1.1 “Timers” deleted
3 Table 1.2 Note 2, Table 1.3 Note 1 revised
6 Table 1.6 “Current Consumption” revised
28 3. “The internal ROM ... with address OFFFFh.” deleted
38to 40 |Table 4.10 to Table 4.12
“0248h to 026Fh”, “02A8h to 02BFh”, “02C0h to 02CFh” revised
53 Table 5.11 “Vdet2” revised
54 Table 5.13 revised, Note 2 added
57,59, 61 | Table 5.19, Table 5.21, Table 5.23
“High-Speed” — “High-Speed (fOCO-F)”, “Power-off mode” revised
1.00 | Jun 28, 2011 10 Table 1.10, Figure 1.4 revised
50 Table 5.7 revised
54 Table 5.13 revised
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