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M16C/65 Group 1. Overview

1.3 Product List
Table 1.5 and Table 1.6 list product information. Figure 1.1 shows the Part No., with Memory Size and

Package, and Figure 1.2 shows the Marking Diagram (Top View).

Table 1.5 Product List (1/2) As of July 2012
ROM Capacity RAM
Part No. Program Program . Package Code Remarks
Capacit
ROM 1 ROM 2 Data flash pacity
R5F36506NFA PRQP0100JD-B | Operating
temperature
R5F36506NFB 4 KB PLQPO100KB-A | .20°C to 85°C
128 KB 16 KB 12 KB -
R5F36506DFA x 2 blocks PRQP0100JD-B | Operating
temperature
R5F36506DFB PLQPO100KB-A | _40°C to 85°C
R5F3651ENFC PLQP0128KB-A | Operating
R5F3650ENFA PRQP0100JD-B | temperature
R5F3650ENFB PLOPO100KB-A | -20°C to 85°C
256 KB 16 KB 4 KB 20 KB Q
R5F3651EDFC x 2 blocks PLQPO0128KB-A | Operating
R5F3650EDFA PRQP0100JD-B | temperature
R5F3650EDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651KNFC PLQP0128KB-A | Operating
R5F3650KNFA PRQP0100JD-B | temperature
R5F3650KNFB PLQPO0100KB-A | -20°C to 85°C
384 KB 16 KB 4 KB 31 KB Q
R5F3651KDFC x 2 blocks PLQPO0128KB-A | Operating
R5F3650KDFA PRQP0100JD-B | temperature
R5F3650KDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651MNFC PLQP0128KB-A | Operating
R5F3650MNFA PRQP0100JD-B | temperature
R5F3650MNFB PLOPO100KB-A | -20°C to 85°C
512 KB 16 KB 4 KB 31 KB Q
R5F3651MDFC x 2 blocks PLQPO0128KB-A | Operating
R5F3650MDFA PRQP0100JD-B | temperature
R5F3650MDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651NNFC PLQP0128KB-A | Operating
R5F3650NNFA PRQP0100JD-B | temperature
R5F3650NNFB PLOPO100KB-A | -20°C to 85°C
512 KB 16 KB 4KB x 2 47 KB Q
R5F3651NDFC blocks PLQPO0128KB-A | Operating
R5F3650NDFA PRQP0100JD-B | temperature
R5F3650NDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651RNFC PLQP0128KB-A | Operating
R5F3650RNFA PRQP0100JD-B | temperature
R5F3650RNFB PLOPO100KB-A | -20°C to 85°C
640 KB 16 KB 4 II<B K 47 KB Q
R5F3651RDFC x 2 blocks PLQP0128KB-A Operating
R5F3650RDFA PRQP0100JD-B | temperature
R5F3650RDFB PLQPO0100KB-A | -40°C to 85°C
(D): Under development
(P): Planning
Previous package codes are as follows:
PLQP0128KB-A: 128P6Q-A
PRQP0100JD-B: 100P6F-A
PLQPO0100KB-A: 100P6Q-A
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M16C/65 Group

1. Overview

Table 1.6 Product List (2/2) As of July 2012
ROM Capacity RAM
Part No. Program Program . Package Code Remarks
C t
ROM 1 ROM 2 Data flash apacity
R5F3651TNFC PLQP0128KB-A | Operating
R5F3650TNFA PRQP0100JD-B | temperature
R5F3650TNFB PLQP0O100KB-A |-20°C to 85°C
768 KB 16 KB 4 KB 47 KB Q
R5F3651TDFC x 2 blocks PLQP0128KB-A | Operating
R5F3650TDFA PRQP0100JD-B | temperature
R5F3650TDFB PLQPO0100KB-A | -40°C to 85°C
(D): Under development
(P): Planning
Previous package codes are as follows:
PLQP0128KB-A: 128P6Q-A
PRQP0100JD-B: 100P6F-A
PLQPO0100KB-A: 100P6Q-A
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M16C/65 Group

1. Overview

Table 1.8 Pin Names for the 128-Pin Package (2/3)
. Control 1/0O Pin for Peripheral Function .
Pin No. . Port ) o A/D converter, Bus Control Pin
Pin Interrupt Timer Serial interface
D/A converter

51 P5 6 ALE

52 P5 5 HOLD

53 P5_4 HLDA

54 P13 3

55 P13 2

56 P13 1

57 P13 0

58 P53 BCLK

59 P5 2 RD

60 P5 1 WRH/BHE

61 P50 WRL/WR

62 P12_7

63 P12_6

64 P12 5

65 P4 7 PWM1 TXD7/SDA7 CSS

66 P4 6 PWMO RXD7/SCL7 CS2

67 P4 5 CLK7 CSi

68 P4 4 CTS7/RTS7 CSo

69 P4 3 Al19

70 P4 2 Al18

71 P4 1 Al7

72 P4 0 Al6

73 P3 7 A15

74 P3 6 Al4

75 P3 5 Al13

76 P3 4 Al2

77 P3 3 All

78 P3 2 A10

79 P3 1 A9

80 P12 _4

81 P12 3

82 P12 2

83 P12 1

84 P12 0

85 VCC2

86 P30 A8, [A8/D7]

87 VSS

88 P2 7 AN2_7 A7, [A7/D7], [A7/D6]
89 P2_6 AN2_6 A6, [A6/D6], [A6/D5]
90 P25 [INT7 AN2_5 A5, [A5/D5], [A5/D4]
91 P2_4 [INT6 AN2_4 AA4[A4/D4], [A4/D3]
92 P2_3 AN2_3 A3, [A3/D3], [A3/D2]
93 P2 2 AN2_2 A2, [A2/D2], [A2/D1]
94 P2 1 AN2_1 Al, [A1/D1], [A1/DO]
95 P2_0 AN2_0 A0, [A0/DO], AD

96 P1_7 |INT5 IDU D15

97 P1 6 |INT4 IDW D14

98 P1 5 |INT3 IDV D13

99 P1 4 D12

100 P13 TXD6/SDA6 D11
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M16C/65 Group 1. Overview

Table 1.11  Pin Names for the 100-Pin Package (2/2)

Pin No. Control I/O Pin for Peripheral Function .
FA | FB Pin Port Interrupt Timer Serial interface A/D converter, Bus Control Pin
D/A converter
51 |49 P4_3 Al19
52 |50 P4 2 Al18
53 |51 P4 1 Al7
54 |52 P4_0 Al6
55 |53 P3_7 Al5
56 |54 P3_6 Al4
57 |55 P3 5 Al13
58 |56 P3_ 4 Al2
59 |57 P3_3 All
60 |58 P3_2 A10
61 |59 P3 1 A9
62 |60 |VvCC2
63 |61 P3_0 A8, [A8/D7]
64 |62 |VSS
65 (63 P2 7 AN2_7 A7, [A7/D7], [A7/D6]
66 |64 P2_6 AN2_6 A6, [A6/D6], [A6/D5]
67 |65 P2 5 [INT7 AN2_5 A5, [A5/D5], [A5/D4]
68 |66 P2 4 [INT6 AN2_4 A4, [A4/D4], [A4/D3]
69 |67 P2_3 AN2_3 A3, [A3/D3], [A3/D2]
70 |68 P2_2 AN2_2 A2, [A2/D2], [A2/D1]
71 |69 P2 1 AN2_1 Al, [A1/D1], [A1/DO]
72 |70 P2 0 AN2_0 A0, [A0/DO], AO
73 |71 P1_7 |INT5 IDU D15
74 |72 P1 6 |[INT4 IDW D14
75 |73 P1_5 |INT3 IDV D13
76 |74 P1 4 D12
77 |75 P13 TXD6/SDA6 D11
78 |76 P12 RXD6/SCL6 D10
79 |77 P1_1 CLK®6 D9
80 |78 P10 CTS6/RTS6 D8
81 |79 PO_7 ANO_7 D7
82 |80 PO_6 ANO_6 D6
83 [81 PO 5 ANO 5 D5
84 (82 PO 4 ANO_4 D4
85 |83 PO_3 ANO_3 D3
86 |84 PO_2 ANO_2 D2
87 |85 PO_1 ANO_1 D1
88 |86 PO_O ANO_O DO
89 |[87 P10_7 |KI3 AN7
90 |88 P10_6 |[KI2 ANG
91 |89 P10 _5 [KIT AN5
92 |90 P10_4 [KIO AN4
93 |91 P10_3 AN3
94 |92 P10_2 AN2
95 |93 P10_1 AN1
96 |94 |AVSS
97 |95 P10 0 ANO
98 |96 |VREF
99 |97 |AvVCC
100 |98 P9 7 SIN4 ADTRG
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M16C/65 Group 3. Address Space

3.3 Accessible Area in Each Mode

Areas that can be accessed vary depending on processor mode and the status of each control bit. Figure
3.3 shows the Accessible Area in Each Mode.

In single-chip mode, the SFRs, internal RAM, and internal ROM can be accessed.

In memory expansion mode, the SFRs, internal RAM, internal ROM, and external areas can be accessed.
Address space is expandable to 4 MB with the memory area expansion function.

In microprocessor mode, the SFRs, internal RAM, and external areas can be accessed. Address space is
expandable to 4 MB with the memory area expansion function. Allocate ROM to the fixed vector table
from FFFDCh to FFFFFh.

Single-Chip Mode Memory Expansion Mode Microprocessor Mode
00000h SER 00000h SER 00000h SFR
00400h 00400h 00400h

Internal RAM Internal RAM Internal RAM

Reserved area Reserved area Reserved area
0DO000h 0D000h 0DO000h

SFR SFR SFR

0D800h 0D800h 0D800h

Reserved area External area
OE000h Internal ROM OE00ON Internal ROM

(data flash) (data flash)

10000h Internal ROM 10000h Internal ROM External area

(program ROM 2) (program ROM 2)

14000h 14000h
External area
27000h 27000h
Reserved area Reserved area
28000h 28000h
Reserved area Szl e
80000h
Reserved area External area
Internal ROM Internal ROM
(program ROM 1) (program ROM 1)
FFFFFh FFFFFh FFFFFh
Notes:
1. Do not access reserved areas.
2. The figure above applies under the following conditions:
Single-chip mode and memory expansion mode
- The PM10 bit in the PM1 register is 1
(addresses OE000h to OFFFFh are used as data flash)
- The PRG2CO bit in the PRG2C register is 0 (program ROM 2 enabled)
- The PM13 bit in the PM1 register is 1
(all areas in internal RAM, and the program ROM 1 area from 80000h are usable)
- The IRON bit in the PRG2C register is 1
(program ROM 1 in addresses 40000h to 7FFFFh enabled)
Microprocessor mode
- The PM10 bit is O (addresses OEO0Oh to OFFFFh are used as the CS2 area)
- The PRG2CO bitis 1 (program ROM 2 disabled)

Figure 3.3  Accessible Area in Each Mode

RO1DS0031EJ0210 Rev.2.10
Jul 31, 2012
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) @
Address Register Symbol Reset Value
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h DMAZ2 Interrupt Control Register DM2IC XXXX X000b
006Ah DMAZ3 Interrupt Control Register DM3IC XXXX X000b
UARTS Bus Collision Detection Interrupt Control Register USBCNIC
006Bh CEC1 Interrupt Control Register P ’ CEC1IC XXXX X000b
UARTS5 Transmit Interrupt Control Register S5TIC
006Ch CEC2 Interrupt Control Register CEC2IC XXXX X000b
006Dh UARTS5 Receive Interrupt Control Register S5RIC XXXX X000b
UART®6 Bus Collision Detection Interrupt Control Register UBBCNIC
006ER Real-Time Clock Periodic Interrupt Control Register XXXX X000b
RTCTIC
UART®6 Transmit Interrupt Control Register S6TIC
006Fh Real-Time Clock Compare Interrupt Control Register RTCCIC XXXX X000b
0070h UART®6 Receive Interrupt Control Register S6RIC XXXX X000b
UART?7 Bus Collision Detection Interrupt Control Register U7BCNIC
0071h Remote Control Signal Receiver O Interrupt Control Register PMCOIC XXXX X000b
UART?7 Transmit Interrupt Control Register S7TIC
0072h Remote Control Signal FFQ)eceiver 1 Intgrrupt Control Register PMC1IC XXXX X000b
0073h UART?7 Receive Interrupt Control Register S7RIC XXXX X000b
0074h
0075h
0076h
0077h
0078h
0079h
007Ah
007Bh 12C-bus Interface Interrupt Control Register lICIC XXXX X000b
007Ch SCL/SDA Interrupt Control Register SCLDAIC XXXX X000b
007Dh
007Eh
007Fh
0080h to
017Fh
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group

4. Special Function Registers (SFRs)

Table 4.5 SFR Information (5) (1)

Address Register Symbol Reset Value
0180h XXh
0181h |DMAO Source Pointer SARO XXh
0182h 0Xh
0183h
0184h XXh
0185h |DMAO Destination Pointer DARO XXh
0186h 0Xh
0187h
gi:gﬂ DMAO Transfer Counter TCRO iig
018Ah
018Bh
018Ch |DMAO Control Register DMOCON 0000 0X00b
018Dh
018Eh
018Fh
0190h XXh
0191h |DMAL Source Pointer SAR1 XXh
0192h 0xh
0193h
0194h XXh
0195h |DMAL Destination Pointer DAR1 XXh
0196h 0Xh
0197h
giggg DMAL Transfer Counter TCR1 ii:
019Ah
019Bh
019Ch |DMAL Control Register DM1CON 0000 0X00b
019Dh
019Eh
019Fh
01A0h XXh
01A1lh |DMAZ2 Source Pointer SAR2 XXh
01A2h 0xh
01A3h
01A4h XXh
01A5h |DMAZ2 Destination Pointer DAR2 XXh
01A6h 0xh
01A7h
giﬁgﬁ DMAZ2 Transfer Counter TCR2 ii:
01AAh
01ABh
01ACh |DMAZ2 Control Register DM2CON 0000 0X00b
01ADh
01AEh
01AFh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.

RO1DS0031EJ0210 Rev.2.10
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M16C/65 Group

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) @

Address Register Symbol Reset Value
0240h

0241h

0242h

0243h

0244h  |UARTO Special Mode Register 4 UOSMR4 00h
0245h |UARTO Special Mode Register 3 UOSMR3 000X 0X0Xb
0246h |UARTO Special Mode Register 2 UOSMR2 X000 0000b
0247h |UARTO Special Mode Register UOSMR X000 0000b
0248h |UARTO Transmit/Receive Mode Register UOMR 00h
0249h |UARTO Bit Rate Register UOBRG XXh
8;122 UARTO Transmit Buffer Register uoTB ;((iﬂ
024Ch |UARTO Transmit/Receive Control Register O uoco 0000 1000b
024Dh |UARTO Transmit/Receive Control Register 1 uoC1 00XX 0010b
823';2 UARTO Receive Buffer Register UORB iiﬂ
0250h |UART Transmit/Receive Control Register 2 UCON X000 0000b
0251h

0252h |UART Clock Select Register UCLKSELO X0h
0253h

0254h |UART1 Special Mode Register 4 U1SMR4 00h
0255h |UART1 Special Mode Register 3 U1SMR3 000X 0X0Xb
0256h |UART1 Special Mode Register 2 U1SMR2 X000 0000b
0257h |UART1 Special Mode Register U1SMR X000 0000b
0258h |UART1 Transmit/Receive Mode Register U1MR 00h
0259h |UARTL1 Bit Rate Register U1BRG XXh
g;:gﬂ UART1 Transmit Buffer Register uUiTB ;((iﬂ
025Ch |UART1 Transmit/Receive Control Register 0 ui1cCo 0000 1000b
025Dh |UART1 Transmit/Receive Control Register 1 Uic1i 00XX 0010b
g;gi: UART1 Receive Buffer Register U1RB iiﬂ
0260h

0261h

0262h

0263h

0264h |UART2 Special Mode Register 4 U2SMR4 00h
0265h |UART2 Special Mode Register 3 U2SMR3 000X 0X0Xb
0266h |UART2 Special Mode Register 2 U2SMR2 X000 0000b
0267h |UART2 Special Mode Register U2SMR X000 0000b
0268h |UART2 Transmit/Receive Mode Register U2MR 00h
0269h |UART2 Bit Rate Register U2BRG XXh
8;222 UART2 Transmit Buffer Register u2TB iiﬂ
026Ch |UART2 Transmit/Receive Control Register 0 u2Co 0000 1000b
026Dh |UART2 Transmit/Receive Control Register 1 u2C1 0000 0010b
g;gi: UART2 Receive Buffer Register U2RB iiﬂ

X: Undefined

Note:

1. The blank areas are reserved. No access is allowed.

RO1DS0031EJ0210 Rev.2.10
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.18 SFR Information (18) ()
Address Register Symbol Reset Value
D080h . ) 0000 0000b
Do81h PMCO0 Header Pattern Set Register (Min) PMCOHDPMIN XXX X000D
D082h . 0000 0000b
Do8ah PMCO0 Header Pattern Set Register (Max) PMCOHDPMAX XXX X000D
D084h |PMCO Data 0 Pattern Set Register (Min) PMCODOPMIN 00h
D085h |PMCO Data 0 Pattern Set Register (Max) PMCODOPMAX 00h
D086h |PMCO Data 1 Pattern Set Register (Min) PMCOD1PMIN 00h
D087h |PMCO Data 1 Pattern Set Register (Max) PMCOD1PMAX 00h
D088h . 00h
D08oh PMCO0 Measurements Register PMCOTIM ooh
DO8Ah
DO08Bh
D08Ch |PMCO Receive Data Store Register 0 PMCODATO 00h
D08Dh |PMCO Receive Data Store Register 1 PMCODAT1 00h
DO8Eh |PMCO Receive Data Store Register 2 PMCODAT2 00h
DO08Fh |PMCO Receive Data Store Register 3 PMCODAT3 00h
D090h |PMCO Receive Data Store Register 4 PMCODAT4 00h
D091h |PMCO Receive Data Store Register 5 PMCODAT5 00h
D092h |PMCO Receive Bit Count Register PMCORBIT XX00 0000b
D093h
D094h . . 0000 0000b
D095h PMC1 Header Pattern Set Register (Min) PMC1HDPMIN XXX X000b
D096h . 0000 0000b
D097h PMC1 Header Pattern Set Register (Max) PMC1HDPMAX XXX X000b
D098h |PMC1 Data O Pattern Set Register (Min) PMC1DOPMIN 00h
D09%h |PMC1 Data 0 Pattern Set Register (Max) PMC1DOPMAX 00h
D09Ah |PMC1 Data 1 Pattern Set Register (Min) PMC1D1PMIN 00h
D09Bh |PMC1 Data 1 Pattern Set Register (Max) PMC1D1PMAX 00h
D09Ch ) 00h
D09Dh PMC1 Measurements Register PMC1TIM oon
DO9Eh
D09Fh
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group 5. Electrical Characteristics

Table 5.10 Flash Memory (Data Flash) Electrical Characteristics
Vee1 =2.7105.5Vat Ty = -20 to 85°C/-40 to 85°C, unless otherwise specified.

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program and erase cycles (1. 3). (4 |Veeq = 3.3V, Top = 25°C 10,000 @ times
- 2 word program time Veer =33V, Top =25°C 300 4000 us
- Lock bit program time Veer =33V, Topr = 25°C 140 3000 us
- Block erase time Veer =33V, Topr =25°C 0.2 3.0 s
- Program, erase voltage 2.7 55 Y
- Read voltage 2.7 5.5 \%
- Program, erase temperature —-20/-40 85 °C
tps Flash memory circuit stabilization wait time 50 us
- Data hold time (6) |Ambient temperature = 55°C 20 year

Notes:
1. Definition of program and erase cycles

The program and erase cycles refer to the number of per-block erasures.

If the program and erase cycles are n (n = 10,000), each block can be erased n times.

For example, if a 4 KB block is erased after writing 2 word data 1,024 times, each to a different address, this

counts as one program and erase cycles. Data cannot be written to the same address more than once without

erasing the block (rewrite prohibited).

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

3. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing
to sequential addresses in turn so that as much of the block as possible is used up before performing an erase
operation. For example, when programming groups of 16 bytes, the effective number of rewrites can be
minimized by programming up to 256 groups before erasing them all in one operation. In addition, averaging the
erasure cycles between blocks A and B can further reduce the actual erasure cycles. It is also advisable to retain
data on the erasure cycles 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 a Renesas Electronics sales office.

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

n
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M16C/65 Group 5. Electrical Characteristics

Vee1 = Ve =5V

Table 5.20  Electrical Characteristics (2) (1)
Vee1=Vec2=4.2105.5V,Vgg=0Vat Ty, =-20°C t0 85°C/-40°Cto 85°C, figc k) = 32 MHz unless otherwise specified.

Measuring Standard
Condition Min. Typ. | Max.

V1, - V1. |Hysteresis |HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, 0.5 20 | V
INTO to INT7, NMI, ADTRG, CTSO0 to CTS2,
CTS5 to CTS7, SCLO to SCL2, SCL5 to SCL7,
SDAO to SDA2, SDA5 to SDA7, CLKO to CLK?7,
TAOOUT to TA40UT,

KIO to KI3, RXDO to RXD2, RXDS5 to RXD?7,
SIN3, SIN4, SD, PMCO, PMC1, SCLMM,
SDAMM, CEC, ZP, IDU, IDV, IDW

V14 - V1. |Hysteresis |RESET 0.5 25| V

(T High input (PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2_7, |V,=5V 50 | pA
current P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
P6_0to P6_7,P7_0to P7_7,P8_0to P8_7,
P9 _0toP9_7,P10_0to P10_7,

P11 Oto P11_7,P12 Oto P12 7,

P13 Oto P13 7,P14 0,P14 1

XIN, RESET, CNVSS, BYTE

m Low input |PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2 7, |V,=0V -5.0| pA
current P3_ 0toP3_7,P4 0toP4_7,P5 0toP5 7,
P6_0toP6_7,P7_0toP7_7,P8_0to P8_7,
P9 0toP9 7,P10_0to P10 7,

P11 OtoP11_7,P12 0Oto P12_7,

P13 O0to P13_7,P14 0,P14 1

XIN, RESET, CNVSS, BYTE

RpyLLup |Pull-up PO OtoPO_7,P1 OtoP1 7,P2 OtoP2_7, |V,=0V 30 50 | 100 | kQ
resistance |P3_0toP3 7,P4 0toP4_7,P5 0toP5_7,
P6 0toP6_7,P7_2toP7_7,P8_0toP8_4,
P8 6,P8 7,P9 0toP9 7,P10_0to P10 7,
P11 Oto P11 _7,P12 0Oto P12 7,

P13 0to P13_7,P14 0,P14 1

Symbol Parameter Unit

Rixin Feedback resistance XIN 15 MQ
VRAM RAM retention voltage In stop mode 1.8 \Y,
Note:

1. When Ve # Ve, referto 5V or 3 V standard depending on the voltage.
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M16C/65 Group 5. Electrical Characteristics

Vec1=Vec2=2V

Table 5.21

Electrical Characteristics (3)

R5F36506NFA, R5F36506NFB, R5F36506DFA, R5F36506DFB, R5F3650ENFA, R5F3650ENFB, R5F3650EDFA,
R5F3650EDFB
Vee1=Vee2=4.2105.5V,Vgg=0Vat Ty, =-20°Ct0 85°C/-40°Ct085°C, fgc| k) = 32 MHz unless otherwise specified.

Symbol

Parameter

Measuring Condition

Standard

Min.

Typ.

Max.

Unit

Rixcin

Feedback resistance
XCIN

8

MQ

lec

Power supply current

In single-chip, mode,
the output pin are
open and other pins
are Vgg

High-speed mode

f(BCLK) =32 MHz
XIN = 4 MHz (square wave), PLL multiplied by 8
125 kHz on-chip oscillator stopped

24.0

mA

fiecLky =32 MHz, A/D conversion

XIN = 4 MHz (square wave), PLL multiplied by 8
125 kHz on-chip oscillator stopped

24.7

mA

f(BCLK) =20 MHz
XIN = 20 MHz (square wave)
125 kHz on-chip oscillator stopped

16.0

mA

40 MHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator on,
divide-by-4 (fgcLk) = 10 MHz)
125 kHz on-chip oscillator stopped

17.0

mA

125 kHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator stopped,

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)

500.0

HA

Low-power mode

f(BCLK) =32 kHz

In low-power mode
FMR22 =FMR23 =1
On flash memory (1)

160.0

HA

f(BCLK) =32 kHz
In low-power mode
On RAM (1)

45.0

HA

Wait mode

Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator on
Peripheral clock operating

Topr = 25°C

20.0

HA

fcLk) = 32 kHz (oscillation capacity High)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

11.0

HA

fiecLi) = 32 kHz (oscillation capacity Low)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

6.0

HA

Stop mode

Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped
Peripheral clock stopped

Topr = 25°C

1.7

HA

During flash
memory program

f(BCLK) =10 MHz, PM17 = 1 (one wait)
VCCl =50V

20.0

mA

During flash
memory erase

f(BCLK) =10 MHz, PM17 = 1 (one wait)
VCCl =50V

30.0

mA

Note:
1.

This indicates the memory in which the program to be executed exists.
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M16C/65 Group

5. Electrical Characteristics

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14

;30 pF

Figure 5.14 Ports PO to P14 Measurement Circuit
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M16C/65 Group 5. Electrical Characteristics

Vec1=Veee =3V
Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.45 In Wait State Setting 2¢ + 3¢, 2¢ + 4¢, 3¢ + 44, and 4¢ + 5¢, and When
Inserting 1 to 3 Recovery Cycles and Accessing External Area

Table 5.42 Memory Expansion and Microprocessor Modes (in Wait State Setting 2¢ + 3¢, 2¢ + 4¢,
3¢ + 4¢, and 4¢ + 5¢, and When Inserting 1 to 3 Recovery Cycles and Accessing
External Area)

i Standard
Symbol Parameter Measgrlng - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 25 ns
thecLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(rD-AD) Address output hold time (in relation to RD) (Note 4) ns
thwRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ty@cLK-Cs) Chip select output delay time 25 ns
thecLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
td(BCLK-ALE) ALE signal output delay time 15 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
t4(BCLK-RD) RD signal output delay time Figure 5.14 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4(BCLK-WR) WR signal output delay time 25 ns
thBCLK-WR) WR signal output hold time 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
thecLk-DB) Data output hold time (in relation to BCLK) (3) 0 ns
taoB-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wr-DB) Data output hold time (in relation to WR) () (Note 2) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
nx 109
——— —40[ns] nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.
HBCLK)
2. Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
- 10[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
3. This standard value shows the timing when the output is off, and does not
show hold time of data bus
Hold time of data bus varies with capacitor volume and pull-up (pull-down)
resistance value.
Hold time of data bus is expressed in R
t=-CR x In(].*VOL/Vccz) .
by a circuit of the right figure. DBi I
For example, when Vg, = 0.2V, C = 30 pF, R = 1 kQ, hold time of output c
low level is l—
t=-30 pF x 1 kQ x |n(l - O'ZVCCZNCCZ)
=6.7ns.
4.  Calculated according to the BCLK frequency as follows:
m x 109 m is 1 when 1 recovery cycle is inserted, 2 when 2 recovery cycles are inserted, and
R +0[ns] 3 when 3 recovery cycles are inserted.
(BCLK)
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M16C/65 Group

5. Electrical Characteristics

5.3 Electrical Characteristics (Vcc1 = Veez =3 V)
53.1 Electrical Characteristics
VCC1=VCC2=3V
Table 5.43  Electrical Characteristics (1) (1)
Vee1=Vee2=2.7103.3V,Vgg=0Vat Ty, =-20°C to 85°C/-40°C t0 85°C, fgcLky = 32 MHz unless otherwise specified.
. " Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VOH ngh P6 0toP6_7,P7_2to P7_7,P8 0to P8_4, IOH =-1mA VCCl -0.5 VCCl \%
output P8_6, P8 _7,P9_0to P9_7, P10_0to P10_7,
voltage P11 Oto P11 _7,P14 0,P14 1
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, IOH =-1mA Vcc2 -0.5 VCCZ
P3_0toP3_7,P4_0toP4_7,P5_0to P5_7,
P12 _0to P12_7,P13_0to P13_7
VoH High output voltage ~ XOUT HIGH POWER lon =-0.1 mA Vee1-0.5 Veer | V
LOW POWER IOH =-50 },lA VCCl -05 VCCl
High output voltage ~ XCOUT HIGH POWER With no load applied 2.6 \Y
LOW POWER With no load applied 2.2
VoL Low output ([P6_0to P6_7,P7_0toP7_7,P8_0toP8_7,P9_0to |lg =1mA 0.5 \
voltage P9_7,P10_0toP10_7,P11_OtoP11_7,P14 0,P14_1
PO_0toPO_7,P1 _OtoP1_7,P2_0to P2_7, lo.=1mA 0.5
P3 0toP3_7,P4_0toP4_7,P5_0to P5_7,
P12 _0to P12_7,P13_0to P13_7
CEC lo.=1mA 0 0.5 \Y;
VoL Low output voltage ~ XOUT HIGH POWER lop =0.1mA 0.5 \
LOW POWER loL =50 pA 0.5
Low output voltage ~ XCOUT HIGH POWER With no load applied 0 Y
LOW POWER With no load applied 0
Vr4+-V1. |Hysteresis [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, INTO to 0.2 1.0 \Y
INT7, NMI, ADTRG, CTS0 to CTS2, CTS5 to CTS7,
SCLO to SCL2, SCL5 to SCL7, SDAO to SDA2, SDA5S
to SDA7, CLKO to CLK7, TAOOUT to TA40UT, KIO to
KI3, RXDO to RXD2, RXD5 to RXD7, SIN3, SIN4, SD,
PMCO, PMC1, SCLMM, SDAMM, ZP, IDU, IDV, IDW
CEC 0.2 0.5 1.0 \Y
RESET 0.2 1.8 \
H High input [PO_OtoPO_7,P1_0toP1_7,P2_0toP2_ 7, V=3V 40 | pA
current P3_0toP3_7,P4_0toP4_7,P5 0toP5_7,
P6_0to P6_7,P7_0toP7_7,P8_0to P8 7,
P9_0to P9_7,P10_0to P10_7, P11_0Oto P11_7,
P12 _0to P12_7,P13_0to P13_7,P14 0,P14_1
XIN, RESET, CNVSS, BYTE
- Leakage current in powered-off state CEC Veec1 =0V 1.8 | pA
m Low input |PO_OtoPO_7,P1 OtoP1 7,P2_0toP2_7, V=0V -4.0 | pA
current P3 0toP3 7,P4 OtoP4_7,P5 0toP5_7,
P6_0to P6_7, P7_0to P7_7,P8_0to P8_7,
P9 _0toP9_7,P10_0to P10_7, P11_0Oto P11_7,
P12_0to P12_7,P13_0to P13_7,P14_0,P14_1
XIN, RESET, CNVSS, BYTE
RpuLLup |Pull-up PO_OtoPO_7,P1 0toP1_7,P2_0to P2_7, V=0V 50 80 150 | kQ
resistance |P3_0toP3_7,P4_0toP4_7,P5 0toP5_7,
P6_0to P6_7, P7_2to P7_7, P8_0to P8_4,
P8 _6,P8_7,P9 0to P9_7, P10_0to P10_7,
P11_0Oto P11_7,P12 0Oto P12_7,P13_0to
P13 7,P14 0,P14_1
Rexin Feedback resistance XIN 3.0 MQ
VRAM RAM retention voltage In stop mode 1.8 \Y
Note:

1. When Ve # Ve, referto 5V or 3V standard depending on the voltage.
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5. Electrical Characteristics

Timing Requirements

Veec1=Veeze =3V

(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.7  Multi-master 12C-bus
Table 5.59  Multi-master 12C-bus

Symbol Parameter Stahdard Clock Mode - Fast-mode Unit

Min. Max. Min. Max.
teuF Bus free time 4.7 1.3 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 13 us
R SCL, SDA signals’ rising time 1000 20+0.1Cb 300 ns
tHD:DAT Data hold time 0 0 0.9 us
thiGH Hold time in SCL clock 1 status 4.0 0.6 us
fe SCL, SDA signals’ falling time 300 20+0.1Cb 300 ns
tsu:DAT Data setup time 250 100 ns
tsu:sTA Setup time in restart condition 4.7 0.6 us
tsu:sTO Stop condition setup time 4.0 0.6 us
H - -
=W AT O
T ->| tHD-;-SjI':A tsu;sTO I(—

iiaietelaieielatutaiat Sufalisiatatiaiaiaiaieiataistaiaiel i St

te .
s
SCL y
M . S ) I
1|l T
tHD;STA tHD;DAT  THIGH tsu;DAT tsu:sTA
Figure 5.27 Multi-master 12C-bus
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M16C/65 Group 5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl = VCC2 =3V
(in no wait state setting)

Read timing

BCLK _}’—\_/—\_/—\_)’—\_

! Itd{BCLK-CS ! thecLk-cs)|
l‘_>|30ns(max.)

1 Ons(min.)
_'_\I

—-—

| |
I I
| ] I I
I | 1 | |
csi ! ! L/ l \ : I
I T 1
L teyc : J : : : :
I I I I
| : I I I I |
I | I I I i i
' ' | | | | '
| taEcLk-AD)] I th(BCLK-AD)I I I |
(—>30ns(max.) | LeplOns(min.) I ! ! !
ADi | T — t t
BHE ! X ' A : X A !

|
| t4BOLK-ALE) | BCLK-ALE) Lyl fth(rD-AD}

1 2§ns(max.) _’: ':'Ln_s(min-) i : * Ons(min.) |
| |
11

! |

1 td(BCLK-RD)} I | th(BCLK-RD) | | 1 1 |

: 30ns(max.) g, : _’: lﬁgns(mm-) : : : : :

11 I

RD ! Ay i I/ P\ I/ E\ 1/ |

! tac1(RD-DB) | i : ' : ! !

l(0.5 x tcyc-GO)ns(njax.)ﬂ_ﬂ N | : | | |

1 ) i 11| I I I |

Hi-z

. 1 | | |
e o SHETID SO S GRN D S R G S

1 tsu(DB-RD) :t—g-bn—HIh(RD-DB) I : I I |

50ns(min.) " lons(min.) *

Write timing
|

| | 1 ] | I
ST T U A W S G A U
1 ldBCLK-CS)

I
I 30ns(max) : gr(]lzg_i:)cs)l

I 1
| | I
| | : |
I + I
| | I | T
CSi L\ . ! Y | |
] I T T T 1
I I
L foye, N o ! !
I I
i | | i | |
I tdBCLK-AD)! I I thecik-ap) | I
I 30ns(max.) : : | Ons(min.) : :
. 1 1 | | 1 | | |
ﬂ ! ! [ 1 X : i
BHE : : | | | |
- H—I_h
|G ) I thwr-aD) ! |
I

25ns(max.) -4ns(min.)
e —> e

th(BCLK-ALE)
: (0.5x tcyc-lo)nsl(min.)
I
I

|
ALE ry N

SR 2 R U AR N

|
I
! I
I I
| I ! : : !
: I MtaecLk-wr)! | ! thBCLK-WR) | | i
o | | 30ns(max.) > has Ons(min.)” | : :
WR, WRL, : : : I | : T T
WRH | | o | I ! i
! : | taecLk-DB)I ! ! th@ecLkDB) |
: : i | ﬁIOns(max.) i : r_,}Ons(min.) i
DBi —t————= :—'—'———J,- i |yt -
| | le N M | |
i I P m | I I
: : td(DB-WR) thwr-DB) ' ! : ’
(0.5 x teyc-40)ns(min.) (0.5 x teyc-10)ns(min.)
1
tcyc =
fieCLK)
Measuring conditions
* Vec1= Wec2 =3V
* Input timing voltage: ML = 0.6 V, \H =2.4V
* Qutput timing voltage: \bL = 1.5V, \by =15V
Figure 5.30 Timing Diagram
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5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Veez2 = 3V
(in 1 to 3 waits setting and when accessing external area)
Read timing
I I
BCLK I l ' ' ' : : !
: larseLK-Cs) : : : thecLk-cs) | : :
I‘_b:aons(max.) | | : Ons(min.) : : :
I I I
- | | 1 T 1 t
cSi ! I I ! L/ . ! .
- I ] ! ! ! : :
L feye N ! I ! ! !
I I I : | I I !
I I I | I ! ! |
| | | | | : | |
! Itd(BCLK-AD)l ! I | th(ecLK-AD)| : |
30ns(max.) | | 1 I‘_>|Ons(m|n.) | | 1
ADi | ' ' : — | l :
BHE l X l I ! l P( ! I !
! tgéEsC(Lmlng;_E) I thBcLk-ALE)| I th(RD-AD) :"} i | : I
on LN :‘ilns(mln.) : : Ons(min.) | : | : :
I I ! /—f'\ I
e LN | | B | | |
' " tyBCLk-RD) | L th(BCLK-RD) | |
: ﬂ_p:SOns(max.) : : _’: r_ons(m'n-) : : :
R I | ! | | |
I T t I
: b I' taco(rD-DB) | . | : [
i ! e {(1405) xtoyc-60pns(max) | N ! ! !
DB -—:—HIZ———T—'————E ————— L— i I}————} ————— i
| | |
[ ! ! ' e Ith(RD-DB)! !
tsu(DB-RD) ons(min.)
50ns(min.)
Write timing
| | 1 | 1 | I
I | I
| lscuccs) | ! | tecikces)! ! !
IH_’: - : : : | (I)ns(mln.) i | !
T T
Csi L\ i I : LY : | ;
1 I T T 1 ] 1 | |
L el | | | . ! |
I I | : I I I !
1 ! | | | [ 1 |
I I [ | I : ! |
| taBeLK-AD)| | | | th(BCLK-AD) | | |
H_’LBOns(max.) : : : l‘_’!I()ns(mln.) : : :
ADi : ) | | t : T T t
BHE LA ' ! ; L X ' ! !
:gﬁéBC(LK-A;_E) ! th(B(ELK-?LE): | W | : !
ns(max. -4ns(min. | - . 1 I
:‘": meing ! ! I (05 xteyc-10)ys(min) I : !
I | I
NS ) S | : , | ,
i I tBCLKWR) | Il hECLK-WR) I I !
o | I 30ns(max.) M —P: ¢ Ons(min.) | : [ |
WR, WRL, — : L Il ; . l T
WRH I I . A I ! ! !
! ! I tecLk-DB) ! : ——— | I
I [N ey OnS(MEX.) : 1 W’:Ons(min.) : ! :
1 : Hi-z JI_ | r t i : |
DBi -t ————- l—{ | ! .'7'“‘. ————— ey
I I I le 1 — ! I '
i I Il r i ! I !
: ) td(DB-WR) th(wR-DB)
{(n-0.5) x tcyc -40ins(min.) (0.5 x teyc-10)ns(min.)
I
oy = fecLK)
Measuring conditions n: 1 (when 1 wait)
e Vcc1= \ec2 = 3V 2 (when 2 waits)
« Input timing voltage: ML =0.6 V, \u =2.4V 3 (when 3 waits)
¢ Qutput timing voltage: \bL = 1.5V, \by =15V

Figure 5.31 Timing Diagram
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M16C/65 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-050 | PLQPO100KB-A | 100P6Q-A/ FP-100U/ FP-100UV | 069 |
Ho
o
% 51
ARAAAAAARRAAAAARAARAARAAAR NoTe)
1. DIMENSIONS "*1" AND "*2"
76 =g = 50 DO NOT INCLUDE MOLD FLASH.
=[@) = "
== = N
= =
== -
== o=
== =
= = by
= =
== b= by
= -
= B N“‘ E4 Dimension in Millimeters
== = ’ S e Symbol 1 Min | Nom | Max
= = D [139]14.0]14.1
= = E [13.9]14.0] 141
= e= Terminal cross section A | — | 1.4 | —
= Q = Fp | 158 | 16.0 | 16.2
100 = » o He [15.8]16.0] 16.2
Al — | —1]u17
LU LELELLELEA LA Al — 117
Index mark bp [0.15]0.20] 0.25
= F b1 [— (048] —
C ]0.09|0.145| 0.20
il T o 2 \ c1 0.125
Wamiilijiilannianisiaiiinege u‘ \ 2 o —1 g
. e e | —| 05| —
pm | L =
B . y |— [ — [0.08
Zo [ — 10—
Detail F ZE — 1.0 —
L 10.35] 05 |0.65
L[ —TJ10]—
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
Genera Precautionsin the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LSl is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




