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M16C/65C Group

1. Overview

1.4 Block Diagram
Figure 1.3 to Figure 1.4 show block diagrams.

8 8 8 8 8 8 8 8

A A A A A Y A Y
Port PO| |[Port P1| |PortP2| |PortP3| |PortP4| [Port P5| |Port P12| |Port P13

VCC2 ports
Internal peripheral functions UART or System clock generator
Timer (16 bit) clock synchronous serial 1/0 XIN-XOUT
(6 channels) XCIN-XCOUT

PLL frequency synthesizer
On-chip oscillator (125 kHz)
High-speed on-chip oscillator

Outputs (timer A): 5
Inputs (timer B): 6

Clock synchronous serial 1/0
(8 bit x 2 channels)

Three-phase
motor control circuit

DMAC
(4 channels)

Multi-master 12C-bus interface
(1 channel)

Real-time clock CRC arithmetic circuit

(CRC-CCITT or CRC-16)

CEC function

PWM function (8 bit x 2)

Remote control signal Voltage detector

receiver (2 circuits) Power-on reset

Watchdog timer On-chip debugger

(15 bit)
AID converter M16C/60 Series CPU core Memory
(10-bit resolution x 26

channels) ROH | ROL ROM @

R LRI
D/A converter R2 — ©

(8-bit resolution x 2 R3 RAM

circuits) 0 | INTB |

AL | PC |
FB FLG Multiplier

VCC1 ports

|Port P14| |PortP11| [PortP10| |PortP9| |PortP8| [PortP7| | Port P6 |

S S SR N MU SR
I° P I°

I° /° /°
Notes:
1. ROM size depends on MCU type.
2. RAM size depends on MCU type.
Figure 1.3  Block Diagram for the 128-Pin Package
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M16C/65C Group

1. Overview

Table 1.9 Pin Names for the 128-Pin Package (3/3)
pin | Control I/O Pin for Peripheral Function .
. Port ) - A/D converter, Bus Control Pin
No. Pin Interrupt Timer Serial interface
D/A converter
101 P1 2 RXD6/SCL6 D10
102 P11 CLK6 D9
103 P10 CTS6/RTS6 D8
104 PO 7 ANO_7 D7
105 PO 6 ANO_6 D6
106 PO 5 ANO_5 D5
107 PO_4 ANO_4 D4
108 PO_3 ANO_3 D3
109 PO_2 ANO_2 D2
110 PO_1 ANO_1 D1
111 PO_0 ANO_0 DO
112 P11 7
113 P11 6
114 P11 5
115 P11 4
116 P11_3
117 P11 2
118 P11 1
119 P11 0
120 P10_7 [KI3 AN7
121 P10_6 |KI2 ANG
122 P10 5 [KIT AN5
123 P10_4 |KIO AN4
124 P10 _3 AN3
125 P10 2 AN2
126 P10 1 AN1
127 |AVSS
128 P10_0 ANO
R0O1DS0015EJ0110 Rev.1.10 RENESAS Page 13 of 109
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M16C/65C Group 1. Overview

(See Note 3)
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PO_7/ANO_7/D7 <4—[81] [50] «— P4_4/CTS7/RTS7/CSO
PO_6/ANO_6/D6 4—»(82] VCC2 ports 149] «—» P4_5/CLK7/CST
PO_5/ANO_5/D5 <—(83] 48] «—» P4_6/PWMO/RXD7/SCL7/CS2
PO_4/ANO_4/D4 <«—»[84 |47] «— P4_7/PWM1/TXD7/SDA7/CS3
PO_3/ANO_3/D3 4—¥»(85 |46] «—» P5_0/WRL/WR
PO_2/ANO_2/D2 <4—-[86] 45| «— P5_1/WRH/BHE
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PO_O/ANO_0/DO «—»(88| ¥ 43| 4 p5_3/BCLK
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AVSS 196/ 35| 4— p6_3/TXDO/SDAO
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Notes:
1. N-channel open drain output.
2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
3. Pin names in brackets [ ] represent a single functional signal. They should not be considered as two
separate functional signals.

Figure 1.6  Pin Assignment for the 100-Pin Package
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M16C/65C 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.

RO1DS0015EJ0110 Rev.1.10
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M16C/65C Group

4. Special Function Registers (SFRs)

Table 4.20 Read-Modify-Write Instructions

Function Mnemonic
Transfer MOVDir
Bit processing BCLR, BMCnd, BNOT, BSET, BTSTC, and BTSTS

Shifting

ROLC, RORC, ROT, SHA, and SHL

Arithmetic operation

ABS, ADC, ADCF, ADD, DEC, DIV, DIVU, DIVX, EXTS, INC, MUL, MULU, NEG,

SBB, and SUB

Decimal operation

DADC, DADD, DSBB, and DSUB

Logical operation

AND, NOT, OR, and XOR

Jump

ADJNZ, SBINZ

RO1DS0015EJ0110 Rev.1.10 RENESAS

Jul 31, 2012

Page 49 of 109



M16C/65C Group 5. Electrical Characteristics

51.3 A/D Conversion Characteristics

Table 5.5 A/D Conversion Characteristics (1/2) 1)
Vee1 = AV =3.0105.5V 2 Voo 2 VRer, Vss = AVgg = 0 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise
specified.

Symbol Parameter Measuring Condition - Standard Unit
Min. Typ. | Max.

- Resolution AVCC = VCCl > VCCZ > VREF 10 Bits

INL Integral non-linearity error |10 bits  [Vccq = |ANO to AN7 input, +3 LSB
50V |ANO_Oto ANO_7 input,
AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vcer = |ANO to AN7 input, +3 LSB
3.3V |ANO_Oto ANO_7 input,
AN2_0to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vcer = |ANO to AN7 input, +3 LSB
3.0V |ANO_Oto ANO_7 input,
ANZ2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

- Absolute accuracy 10 bits  |Vcc1 = |ANO to AN7 input, +3 LSB
50V |ANO_Oto ANO_7 input,
AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vee1 = |ANO to AN7 input, +3 LSB
3.3V |ANO_Oto ANO_7 input,
AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vee1 = |ANO to AN7 input, +3 LSB
3.0V |ANO_Oto ANO_7 input,
AN2_0to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Notes:
1. Use when AVCC = VCCl'
2. Flash memory rewrite disabled. Except for the analog input pin, set the pins to be measured as input ports and
connect them to Vgg. See Figure 5.2 “A/D Accuracy Measure Circuit”.

AN ————Analog input

PO to P14 AN: One of the analog input pin
_/\/\/\';17- PO to P14: I/O pins other than AN

Figure 5.2  A/D Accuracy Measure Circuit
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M16C/65C Group 5. Electrical Characteristics

Table 5.6 A/D Conversion Characteristics (2/2) 1)
VCCl = AVCC =3.0to5.5V> VCCZ > VREF, VSS = AVSS =0Vat TOpI' =-20°C to 85°C/-40°C to 85°C unless otherwise

specified.
Symbol Parameter Measuring Condition - Standard Unit
Min. Typ. | Max.
6AD A/D operating clock |ANOto AN7 input, |[4.0V <Vcc <55V 2 25 MHz
frequency ANEXO to ANEX1 [357/ < Voo, <40V 2 16 MHz
npt 3.0V<Vee£32V 2 10 MHz
ANO_0to ANO_7 |4.0V <V <55V 2 25 MHz
input, AN2_0to  |3.2V <V, <40V 2 16 MHz
AN2_7 input 3.0V<Vep<32V 2 10 | MHz
- Tolerance level impedance 3 kQ
Dni Differential non-linearity error 4 *1 LSB
- Offset error ()] +3 LSB
- Gain error 4 +3 LSB
tconv 10-bit conversion time Vee1 =5V, 9AD = 25 MHz 1.60 us
tsamp Sampling time 0.60 us
VREE Reference voltage 3.0 Veer \Y
Via Analog input voltage (2. (3) 0 Veer |V
Notes:

1. Usewhen AVce = Veer
2. When Ve 2 Vo, set as below:
Analog input voltage (ANO to AN7, ANEXO, and ANEX1) <Vcc1
Analog input voltage (ANO_0O to ANO_7 and AN2_0 to AN2_7) <Vco.
3.  When analog input voltage is over reference voltage, the result of A/D conversion is 3FFh.
4. Flash memory rewrite disabled. Except for the analog input pin, set the pins to be measured as input ports and
connect them to Vgg. See Figure 5.2 “A/D Accuracy Measure Circuit”.

514 D/A Conversion Characteristics

Table 5.7 D/A Conversion Characteristics
Vec1=AVee = VRerp=3.0105.5V, Vgg = AVgg =0V at T, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

. . Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.

- Resolution 8 Bits
- Absolute Accuracy 2.5 LSB
tsu Setup Time 3 us
Ro Output Resistance 5 6 8.2 kQ
IVREF Reference Power Supply Input Current See Notes 1 and 2 1.5 mA

Notes:
1. This applies when using one D/A converter, with the D/A register for the unused D/A converter set to 00h.

2. The current consumption of the A/D converter is not included. Also, the I\,ggg Of the D/A converter will flow even
if the ADSTBY bit in the ADCONL register is 0 (A/D operation stopped (standby)).
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M16C/65C Group 5. Electrical Characteristics

5.1.6 Voltage Detector and Power Supply Circuit Electrical Characteristics

Table 5.11  Voltage Detector 0 Electrical Characteristics
The measurement condition is Ve = 2.7 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.

Vdeto Voltage detection level Vdet0 0 () When V¢, is falling. 1.80 | 1.90 | 2.10 \Y
Voltage detection level Vdet0 2 (1) When V¢ is falling. 2.70 | 2.85 | 3.00 Y,

- Voltage detector 0 response time () When V¢, falls from 5 V 200 s

to (Vdet0_0-0.1) V K
- Voltage detector self power consumption VC25=1,Vcc1 =5.0V 1.5 pA
ta(E-A) Waiting time until voltage detector operation 100 us
starts (@)

Notes:
1. Select the voltage detection level with the VDSEL1 bit in the OFS1 address.
2. Necessary time until the voltage detector operates when setting to 1 again after setting the VC25 bit in the VCR2
register to 0.
3. Time from when passing the V4etg until when a voltage monitor O reset is generated.

Table 5.12  Voltage Detector 1 Electrical Characteristics
The measurement condition is Vecg = 2.7 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard .
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Viet1 Voltage detection level Vdetl 6 () When V¢ is falling. 2.80 | 3.10 | 3.40 | V
Voltage detection level Vdetl B () When V1 is falling. 3.55 | 3.85 | 4.15 \Y;
Voltage detection level Vdetl_F (1) When V¢ is falling. 415 | 445 | 475 | V
- Hysteresis width when V¢ of voltage detector 0.15 v
1isrising '
- Voltage detector 1 response time () When V¢, falls from 5V 200 s
to (Vdetl_0-0.1) V H
- Voltage detector self power consumption VC26=1,Vcc =5.0V 1.7 LA
ta(E-A) Waiting time until voltage detector operation 100 us
starts (2)
Notes:

1. Select the voltage detection level with bits VD1S0 to VD1S3 in the VD1LS register.

2. Necessary time until the voltage detector operates when setting to 1 again after setting the VC26 bit in the VCR2
register to 0.

3. Time from when passing the Vg, until when a voltage monitor 1 reset is generated.
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M16C/65C Group 5. Electrical Characteristics

Table 5.13  Voltage Detector 2 Electrical Characteristics
The measurement condition is Vccg = 2.7 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Viet2 Voltage detection level Vdet2_0 When V¢ is falling 3.70 | 4.00 | 4.30 \V;
- Hysteresis width at the rising of V¢4 in voltage
0.15 \Y,
detector 2
- Voltage detector 2 response time (2 When V¢, falls from 5 200 s
Vto (Vdet2_0-0.1) V H
- Voltage detector self power consumption VC27=1,Vce1 =50V 1.7 pA
taE-A) Waiting time until voltage detector operation starts ( 100 us

Notes:
1. Necessary time until the voltage detector operates after setting to 1 again after setting the VC27 bit in the VCR2

register to 0.
2. Time from when passing the Vg, until when a voltage monitor 2 reset is generated.

Table 5.14  Power-On Reset Circuit
The measurement condition is Vg = 2.010 5.5 V, Ty, = -20°C to 85°C/ -40°C to 85°C, unless otherwise specified.

" Standard .
Symbol Parameter Condition . Unit
Min. Typ. Max.
Voor1 Voltage at which power-on reset enabled (1) 0.5 Y,
trn External power V1 rise gradient 2.0 50000 | mV/ms
tw(por) Time necessary to enable power-on reset 300 ms
Note:

1. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS1 address
to 0. Also, set the VDSELL1 bit to O (Vdet0_2).

Vdeto W Vdeto @
e \ y det0
trth
Vcel
Vporl <>
] tw(por) Voltage detection 0
< B » circuit response time
Internal
reset signal
# x 32 17 x 32
foco-s foco-s
Note:
1. Vygeto indicates the voltage detection level of the voltage detection O circuit.
Figure 5.3  Power-On Reset Circuit Electrical Characteristics
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M16C/65C Group 5. Electrical Characteristics

Vee1 = Ve =5V

Table 5.19  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.

R0O1DS0015EJ0110 Rev.1.10 :{ENESAS Page 63 of 109
Jul 31, 2012



M16C/65C Group

5. Electrical Characteristics

Table 5.21

Electrical Characteristics (4)

Vee1=Vee2=5V

R5F3651ECNFC, R5F3651KCNFC, R5F3650KCNFA, R5F3650KCNFB, R5F3651MCNFC, R5F3650MCNFA, R5F3650MCNFB,
R5F3651NCNFC, R5F3650NCNFA, R5F3650NCNFB, R5F3651ECDFC, R5F3651KCDFC, R5F3650KCDFA, R5F3650KCDFB,
R5F3651MCDFC, R5F3650MCDFA, R5F3650MCDFB, R5F3651NCDFC, R5F3650NCDFA, R5F3650NCDFB
Vee1=Vec2=4.2105.5V,Vgg =0V at Ty, =-20°C to 85°C/-40°C to 85°C, fgc k) = 32 MHz unless otherwise specified.

Symbol

Parameter

Measuring Condition

Standard

Min.

Typ.

Max.

Unit

Rexcin

Feedback resistance
XCIN

8

MQ

lcc

Power supply current

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

High-speed mode

f(BCLK) =32 MHz

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

26.0

mA

fiecLk) = 32 MHz, A/D conversion

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

27.0

mA

f(BCLK) =20 MHz

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

17.0

mA

40 MHz on-chip
oscillator mode

Main clock stopped

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

18.0

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)

550.0

HA

Low-power mode

f(BCLK) =32 kHz

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

170.0

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

20.5

HA

facLk) = 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

pA

fcLk) = 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

XIN = 6 MHz

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped
Peripheral clock f1 provision disabled except
timers (PCKSTP1A = 1)

Main clock as a timer clock source
(PCKSTP11 = 0, PCKSTP17 = 1)

A given timer operating

1.2

mA

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

ote:
1.

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

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vec2 =5V
(in no wait state setting)
Read timing
I I I I
| : I I : I I |
U A G2 S L VS S
) I I
! ItxzngC(LK c)s1 | t@cLk-cs)| : : : :
"_’i ns(max.) | HOns(mm) [ | | | [
__ | | ' + | | /—;_
Csi L\ | Y | 1\ | | |
I I I I
o g | ’ | | |
| : I I : I I |
| | | | | | | |
| ! i i ! i i |
| taecLk-AD)! | th(BCLK-AD) | i ! |
ADI |<—>|25ns(max) | H Ons(min.) | | I ! |
I T / T H H T H H T
vt | X | I X I | X i i X |
BHE . , i - ! ; ; !
I td(BCLK-ALE) | th(BCLK-ALE [ anl | I I |
S e : | | |
I I
1 I
I 1 th(BCLK-RD) | I I
R, R l | : |
RD : i | /I o\ : / o\ | / |
| 1 |
! tac1(RD- DB) = l : l ! !
(0.5 x tyc -45)ns(max.) ﬂ—b: : | : : | : : |
T 1 T R o e T U G o S
DBi o kbt - —-T- —————= -——T-
i 3 et GEEE . i T
| tsu(DB-RD) ————»1e—ith(RD- DB) | | I |
' 50ns(min.) ! " lons(min) ' ' ' '
Write timing
I I J | I I I
BCLK td(BCLK-CS) | | ! U | I
I 25ns(max.) : : : : |Or(|Es;($r|1_i§-)CS): : :
le—»! | : |
N : : : : ! | 1 : : +
csi P\ I ' ! L/ : | :
1 r T T | ] I |
L feye! | ! b | | !
e » | |
I I I ! I ! . !
| I I : | I I :
I tyBCLk-AD)! : | ! th(BCLK -AD) : : |
I 25ns(max.) | | : ! ps(mln ) | | :
e I
ADi : ) : : i | X T : !
BHE ' ! ! ; L : ! ;
:ltg ((:nlagx'?LE) ' tljl(nBS((:fh:(n ?LE] 3 thwr-aD) ! | I |
e ¥l : 1 1(0.5 x toye - 10)ns(min.) I | I
ALE B | : T ' i |
1 1
: I I taeLkwr)] ! thBCLK-WR) | : | i
- | | 25ns(max.) g—.} —;Il :4— ons(min.)" | 1 | :
WR, WRL, — I ! h | I ' T
WRH ! | P 1/ : | : !
I
! : d(ecL-DB)! | : | | I
| | h_’[40ns(ma><) : " | : : :
1 I s +
Hi-Z TT 1
DBi -t - :—I————J'—{ ! ! -———t-—— :—————T—
[N N
| : | e | |
! : td(DB WR) thwr-DB)' ! : :
(0.5 x teyc-40)ns(min.) (0.5 x teyc - 20)ns(min.)
h fiBCLK)
Measuring conditions
¢ Vcc1= \ec2 =5V
¢ Input timing voltage: ML = 0.8V, \H =2.0V
¢ Output timing voltage: \bL = 0.4V, \by =2.4V

Figure 5.15 Timing Diagram
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M16C/65C Group 5. Electrical Characteristics

Vee1=Vee2=5V

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

5.2.4.2 In 1 to 3 Waits Setting and When Accessing External Area

Table 5.37 Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When

Accessing External Area)

i Standard
Symbol Parameter Measgr_lng - Unit
Condition Min. Max.
tyscLk-ap)  |Address output delay time 25 ns
thcLk-ap)  |Address output hold time (in relation to BCLK) 0 ns
th(rRD-AD) Address output hold time (in relation to RD) 0 ns
th(WR-AD) Address output hold time (in relation to WR) (Note 2) ns
taecLK-CS) Chip select output delay time 25 ns
th@cLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
tayecLk-ALE) |ALE signal output delay time 15 ns
thecLk-aLE)  |ALE signal output hold time See -4 ns
tyscLk-rp)  |RD signal output delay time Figure 5.14 25 ns
theck-rpy  |RD signal output hold time 0 ns
tyscLk-wr)  |WR signal output delay time 25 ns
theclk-wr) | WR signal output hold time 0 ns
t4BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
t4B-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wR-DB) Data output hold time (in relation to WR)(3) (Note 4) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
n—05)x 10° nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
L————L——f —40[ns] When n = 1, fgcik) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
feeLky
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. R
Hold time of data bus is expressed in
t=-CR x In(l - VOLNCCZ) DBi
by a circuit of the right figure. C
For example, when Vg = 0.2V¢ep, C =30 pF, R = 1 kQ, hold ;I/;
time of output low level is
t=-30 pF x 1 kQ x In(l - O'ZVCCZIVCCZ)
=6.7ns.
4. Calculated according to the BCLK frequency as follows:
9
0.5x 10 —20[ns]
(BCLK)
Hold time is equal to or less than 0 ns when the BCLK frequency exceeds 25 MHz.
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M16C/65C Group 5. Electrical Characteristics

Vec1=Vec2 =3V

Table 5.42  Electrical Characteristics (2)
R5F36506CNFA, R5F36506CNFB, R5F36506CDFA, R5F36506CDFB, R5F3650ECNFA, R5F3650ECNFB,
R5F3650ECDFA, R5F3650ECDFB
Vee1=Vee2=2.7103.3V, Vgg =0V at Ty, =—20°C to 85°C/-40°C to 85°C, fgcLk) = 32 MHz unless otherwise specified.

Symbol Parameter Measuring Condition in StaTr;(:)ard Viax Unit
Rixcin  |Feedback resistance
XCIN 16 MQ
lec Power supply current|High-speed mode  |fgcLk) = 32 MHz
XIN = 4 MHz (square wave), PLL multiplied by 8 24.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are fiecLi) = 32 MHz, AID conversion
open and other pins XIN = 4 MHz (square wave), PLL multiplied by 8 24.7 mA
are Vg 125 kHz on-chip oscillator stopped
f(BCLK) =20 MHz
XIN = 20 MHz (square wave) 16.0 mA
125 kHz on-chip oscillator stopped
40 MHz on-chip Main clock stopped
oscillator mode 40 MHz on-chip oscillator on,
divide-by-4 (fgcLiy = 10 MH2) 17.0 mA
125 kHz on-chip oscillator stopped
125 kHz on-chip Main clock stopped
oscillator mode 40 MHz on-chip oscillator stopped 450.0 LA
125 kHz on-chip oscillator on, no division '
FMR22 =1 (slow read mode)
Low-power mode  |fgc k) = 32 MHz
In low-power mode
FMR 22 = FMR23 = 1 1600 HA
On flash memory (1)
f(BCLK) =32 MHz
In low-power mode 40.0 pA
On RAM (1)
Wait mode Main clock stopped
40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator on 20.0 pA
Peripheral clock operating
Topr=25°C
facLk) = 32 MHz (oscillation capacity High)
40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped 8.0 A
Peripheral clock operating
Topr = 25°C
fcLk) = 32 kHz (oscillation capacity Low)
40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped 4.0 A
Peripheral clock operating
Topr = 25°C
XIN = 6 MHz
40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped
Peripheral clock f1 provision disabled except 05 mA
timers (PCKSTP1A = 1) ’
Main clock as a timer clock source
(PCKSTP11 = 0, PCKSTP17 = 1)
A given timer operating
Stop mode Main clock stopped
40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped 1.6 LA
Peripheral clock stopped
Topr=25°C
During flash fiecLk) = 10 MHz, PM17 = 1 (one wait)
memory program \(/cc1 ): 3.0V 20.0 mA
During flash fecLk) = 10 MHz, PM17 = 1 (one wait)
memory erase Veey =3.0V 30.0 mA
Note:
1. This indicates the memory in which the program to be executed exists.
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M16C/65C Group

5. Electrical Characteristics

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

Veec1=Veeze =3V

5.3.24  Timer B Input
Table 5.52  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tere) TBIIN input cycle time (counted on one edge) 150 ns
tw(TBH) TBIIN input high pulse width (counted on one edge) 60 ns
tw(TBL) TBIIN input low pulse width (counted on one edge) 60 ns
teB) TBIIN input cycle time (counted on both edges) 300 ns
tw(TBH) TBIIN input high pulse width (counted on both edges) 120 ns
tw(tBL) TBIIN input low pulse width (counted on both edges) 120 ns
Table 5.53  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tere) TBIIN input cycle time 600 ns
tw(TBH) TBIIN input high pulse width 300 ns
tw(TBL) TBIIN input low pulse width 300 ns
Table 5.54  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
teTe) TBIIN input cycle time 600 ns
tw(TBH) TBIIN input high pulse width 300 ns
tw(TBL) TBIIN input low pulse width 300 ns
tc(TB)
tw(TBH)
TBIIN input
tw(BL)
N
Figure 5.24 Timer B Input
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M16C/65C Group 5. Electrical Characteristics

Vec1=Vec2=3V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD j——————-
(Separate bus) \ / ;

WR, WRL, WRH \ /____7
(Separate bus) /

RD /T ==
(Multiplexed bus) \ / 7
WR, WRL, WRH jm———————
(Multiplexed bus) \ / /
RDY input

tsu(RDY-BCLK) <« th(BCLK-RDY)

Measuring conditions

* Vcci=Vec2=3V

* Input timing voltage: ML = 0.6 V, 4 =24V

* Qutput timing voltage: \bL = 1.5V, \bH =15V

Figure 5.28 Timing Diagram
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M16C/65C Group 5. Electrical Characteristics

Vec1= Ve =3V
5.34 Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)
(Vee1=Veeo =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.4.1 In No Wait State Setting

Table 5.59  Memory Expansion and Microprocessor Modes (in No Wait State Setting)

Measuring Standard .
Symbol Parameter Condition i Mo Unit
td(BCLK-AD) Address output delay time 30 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) 0 ns
thwRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ta@cLK-CS) Chip select output delay time 30 ns
thBCLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
t4(BCLK-ALE) ALE signal output delay time 25 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
td(BCLK-RD) RD signal output delay time Figure 5.29 30 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4(BCLK-WR) WR signal output delay time 30 ns
th(BCLK-WR) WR signal output hold time 0 ns
t4BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
t4oB-WR) Data output delay time (in relation to WR) (Note 1) ns
th(wR-DB) Data output hold time (in relation to WR) (3) (Note 4) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05310 _ gopns; fcLi) is 12.5 MHz or less.
feeLk)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 15[ns]
feLky
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. R
Hold time of data bus is expressed in )
t=-CR x In(l — VOLNCCZ) DB
by a circuit of the right figure. C
For example, when Vg, = 0.2Vcp, C =30 pF, R =1 kQ, /]/;
hold time of output low level is
t=-30 pF x 1 kQ x |n(1 - O'ZVCCZIVCCZ)
=6.7ns.
4. Calculated according to the BCLK frequency as follows:
9
05x10" 25[ns]
fecLk)
Hold time is equal to or less than 0 ns when the BCLK frequency exceeds 20 MHz.
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M16C/65C Group 5. Electrical Characteristics

Vceei=Vec2 =3V

Memory Expansion Mode and Microprocessor Mode
(in 1 to 3 waits setting and when accessing external area)

Read timing

BCLK \ |
taBCLK-CS)! ! I ' thoLk-cs) | i !
;30ns(max.) | : I I ons(min.) | [ !
“: | | | M | | !
csi ! : : ! L/ . . !
;! 1 ] i | 1 : | :
L toye | . | : | | I
I I i I | I | I
I I I : | ! ! !
1 | | 1
! ItgéBC(LK A)D)I : | ! ﬂS(B(c;K-)AD) : : |
ns(max. ] ns(min. | 1
. hillg I I I o i l l
oE . . | . | |
BHE | ]
R T L |
T 1gns(min. | | ns(min. | | | 1
) o | | —h | |
ALE _}_,I/—E_\.\ ! ! ) ! | !
: b td(BCLK-RD): [ i uggg%ﬁ')RD)| | |
| HBOns(maX.) : i _,: r_ . : ! i
i
RD ! ! il ! | Ly | I i
! Lo I' tac2(RD-DB) | | L | | |
iy ! e {(n%0.5) xteyc-60)ns(ax) | L1 ! ! !
I Hi- “ 1 > T
DB S - l————— 1:———1 i }————} ————— :——————IL—
[ ! ! : l'_"""’}IJn(RD 0B)’ !
tsubB-RD) ons(min.)
60ns(min.)

Write timing

I | ] | |
BCLK _/—\\—,/—\—/—\—/—\_
1

I
tdBCLK-CS)| thecLk-cs) !
0ons(min.)

/

L_>:30ns(max.) :

I I
I ! : : !
| : ' | : :
I i

| } }
CSi | | I : I 0 I
. T T : | ! ! :
!: tCyC I I : : | : 1 :
| I ! ' ! . I .
I I I : I I I !
| taBeLk-AD)| | | I th(BCLK-AD) | | |
l‘_"‘BOns(max) | | : pns(mln) : | :
I
ADi y ! ! - . i .
BHE LA ! ! ! : X ' ! !
Itd(BCLK-ALE) |  th(BCLK-ALE) N — | : !
| 25ns(max) _| h_4ns(m|n) | I I thwr-AD) ! | | |
i | : : (05X teyc-15)ns(min.) I : :
ALE ! ' ' i ! | | |
| : | : i : : [ T H
| I dECLKWR)IL Il hECLKWR) [ [ [
I I 30ns(max) I —b: [4— Ons(min.) | : | :
WR, WRL, — | m ¥ i ) l T
WRH | | I " | : | :
: : : tdéBC(LK-D)B)I ! : I : I
40ns(max.) | I |
I : Hi-Z :‘_’i ! ! 1 : [
I _ 4 M | 4 I ]
DBi -t T T |_{ 1! ! N I R
: 1 | le | . | 1 I
i I o r P I I I
: ) td(DB-WR) th(wR-DB)
{(n-0.5) x teyc -40)n5(mm ) (0.5 x teyc-25)ns(min.)
-1
foye = fiecLk)
Measuring conditions n: 1 (when 1 wait)
e Veer1= Wec2 = 3V 2 (when 2 waits)
* Input timing voltage: ML = 0.6 V, \n =2.4V 3 (when 3 waits)
¢ Output timing voltage: \bL = 1.5V, \by =15V
Figure 5.31 Timing Diagram
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M16C/65C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vee2 = 3V
in 2 or 3 waits setting, and when accessing external area and using multiplexed bus
2 or 3 waits sett d wh t | d Itiplexed b
Read timing
I | I I | I 1 |
I I I I I I 1 I
i | i | 1 I
BeLK I W(BCLK-CS) ' ! ! ! hcLk-Cs)
th(RD-CS) |, Ons(min.)
:l ISIOnS(max) : ;'1 oy ; :E (0.5 r tcyc-(lo)ns(r%m )1 :
H—n—n
— l I I I I ol 1
CSi o\ I I I I 11 [ (I I
! td(AD -ALE) : 111(ALE -AD) : : : : : : :
((IJ 5xteyc- 40nS(mm )L (0.5 teye- 15qs(m|n ) ! ! : ! : : Lo !
. ||| [ I
o X Addfess N T == ——— = — o Cwampu - — — - { Adress
T i L1 I T
I th(RD-DB)
: h P ,ﬁ_sns(max) tac3(RD-DB)! 1su(DB-RD); 1 0ns(min.) | :
: : : : I g :{(n -0.5) ><Icyc GO}TS(maXl GOns(mlln )I : :
I | : td(AD.RD)l_.: L_ | | 1l 1 |
I WBCLK-AD)I | ons(min)| ‘I I I o ] '
I 50ns(max) | | : I : : : : 1 ﬁw(BCL_K»AD)I
. 1 1 I | 1 ! 1 1 L1 1 IOns(mln.) 1
ADi | ] 1 I I 1 I X I
BHE P » — i l m — l
(BCLK-ALE) | I thBCLK-ALE
I25ns(max) = | " ) I I I U thrp-aD) | I
le—n —»l L_4ns(m|n) . I I I I(O.S(Xtc c-lz))ns(min. I
ro | [ I I I | ye-10)n
ALE N A : | ' |
] )
I I I td(BCLK-RD)! ! ! ' th(BCLK- Rq) I
: : I 40ns(max.) i i _’i r_Ons(mln ) :
o | | —\ } |
RD ! ! L\ ! | LS ! !
Write timing
| I I
BCLK | | | I i I
fdBCLK-CS) | teye | | | i thECLK- CS)
. 1 » ¢ g ,,_.[
| ISOnS(maX) : r : r: 05xt e ]\.Ig;?ws(i%m) Ons(min.) :
— l I I I I I
CSi : \ | | | | 1 | * :
R e A
- | ! F_>Ii-30ns(mal><.) | | | I I !
ﬁ)%i - i— —{ Address : u( : Data output : : : : X Address
I T T '™ T T T e T T
| Mamoa | Lo I tos-wR) M vI— !
Do JADALE) . I {(n-0.5) x teyc-50pns(min.) l 1(0.5x toyc-25)ns(min.) !
|(045><tcyc-40ns(m|r|1.) | : | YeT) 1 VC 1
I I I I I I I 1
I ]! [ I I I : I 1
I f4(BCLK-AD)! | Lo I I I I thecLKk-AD)!
I 50ns(max.) : | : | : : : : ons(min)
ADi ] il L1 ] ] 1y L1 1
I I X 1] P I I 1 I IX 1
B E B e : et
td(BCLK-ALE)! | th@BCLK-ALE)! ! td(AD -WR) .
I anstmi I I ! 'l th(wr-AD)! !
:‘_2H5ns(max.)_’l lﬂ—‘mS(mm') :_,::‘_ Ons(min.) : : : : (0.5 X teye-15)ns(min) 1
we L0 I | | A
| | T T
I I I ! I I I th(BCLK-WR) | !
tdBCLK-WI (BCLI )
: : Ih_.:40(ns(ma>( )F|§) : _J Lgns(mln.) : :
WR, WRL, ' t — I I I ' '
VWA, | , | I I I I I I 1
WRH 1 1 1 \}\ 1 1 1 / [ 1
___ I (- ] ] I I 1
WR, WRL, : o : !
tC =
ve fBCLK)
Measuring conditions n: 2 (when 2 waits)
e \Vee1= Vec2 = 3V 3 (when 3 waits)
* Input timing voltage: ML = 0.6 V,\H =2.4V
¢ Output timing voltage: \bL = 1.5V, \by =15V

Figure 5.32 Timing Diagram
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M16C/65C Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-0.50 | PLQPOLO0OKB-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.
=[@) = iy
== = 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‘ \ 7 o —1 g
. e e | —| 05| —
pm | L SEnE
B . y |— [ — [0.08
Zo [ — 10—
Detail F ZE — 1.0 —
L 10.35] 05 |0.65
L[ —TJ10]—
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