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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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1. Overview

M16C/65 Group

Pin Assignments
Figure 1.5 to Figure 1.7 show pin assignments. Table 1.7 to Table 1.11 list pin names.
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See Note 3
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2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
They should not be considered as two separate functional signals.

3. Pin names in brackets [ ] represent a single functional signal.

1. N-channel open drain output.

Notes:

Pin Assignment for the 128-Pin Package

Figure 1.5
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M16C/65 Group 1. Overview
Table 1.7 Pin Names for the 128-Pin Package (1/3)
' _ I/0O Pin for Peripheral Function Bus Control
Pin No. |Control Pin| Port . L A/D converter, :
Interrupt Timer Serial interface Pin
D/A converter
1 VREF
2 AVCC
3 P9 7 SIN4 ADTRG
4 P9 6 SOuUT4 ANEX1
5 P9 5 CLK4 ANEXO
6 PO_4 TB4IN/PWM1 DAl
7 P9_3 TB3IN/PWMO DAO
8 P9 2 TB2IN/PMCO SOUT3
9 P9 1 TB1IN/PMC1 SIN3
10 P9 0 TBOIN CLK3
11 P14 1
12 P14 0
13 BYTE
14 CNVSS
15 XCIN P8 7
16 XCOUT P8_6
17 RESET
18 XOuT
19 VSS
20 XIN
21 VCC1
22 P8 5 [NMI SD CEC
23 P8_4 [INT2 ZP
24 P8 3 [INTT
25 P8_2 |INTO
26 P8 1 TA4IN/U CTS5/RTS5
27 P8_0 TA40UT/U RXD5/SCL5
28 P7_7 TASIN CLK5
29 P7_6 TA30UT TXD5/SDA5
30 P7 5 TA2IN/W
31 P7_4 TA20UT/W
32 P7_3 TALINV CTS2/RTS2
33 P7_2 TA1OUT/V CLK2
34 P7_1 TAOIN/TB5IN RXD2/SCL2/SCLMM
35 P7_0 TAOOUT TXD2/SDA2/SDAMM
36 P6_7 TXD1/SDA1
37 VCC1
38 P6_6 RXD1/SCL1
39 VSS
40 P6 5 CLK1
41 P6_4 CTS1/RTS1/CTS0/CLKS1
42 P6_3 TXDO/SDAO
43 P6_2 RXDO0/SCLO
44 P6_1 CLKO
45 P6_0 RTCOUT CTSO/RTSO
46 P13_7
47 P13 6
48 P13 5
49 P13 4
50 CLKOUT |P5_7 RDY
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1. Overview

M16C/65 Group

See Note 3
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2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
They should not be considered as two separate functional signals.

1. N-channel open drain output.
3. Pin names in brackets [ ] represent a single functional signal.

Notes:

Pin Assignment for the 100-Pin Package

Figure 1.6
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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

1. Overview

Table 1.13  Pin Functions for the 128-Pin Package (2/3)
Signal Name Pin Name I/0 Power Supply Description
Main clock input XIN I VCC1 I/0 for the main clock oscillator. Connect a ceramic
resonator or crystal between pins XIN and XOUT. (1)
Input an external clock to XIN pin and leave XOUT
Main clock output XOUT o VCCL  |pihopen. P Y
Sub clock input XCIN | VCC1 /0 for a sub clock oscillator. Connect a crystal
between pins XCIN and XCOUT. ) Input an external
Sub clock output XCOUT 0] VCC1 clock to XCIN pin and leave XCOUT pin open.
BCLK output BCLK (0] VCC2 Outputs the BCLK signal.
Clock output CLKOUT o VCC2 ooruft:?;ts a clock with the same frequency as fC, f1, 8,
. . INTO to INT2 I VCC1 .
INT interrupt input ———— Input for the INT interrupt.
INT3 to INT7 I VCC2
NMI interrupt input NMI I VCC1 Input for the NMI interrupt.
il;f))lljtinput interrupt KIO to KI3 I VCC1 Input for the key input interrupt.
TAOOUT to /0 vCCl 1/O for timers AO to A4 (TAOOUT is N-channel open
TA40OUT drain output).
Timer A TAOIN to TA4IN | | VCC1  |Input for timers AO to A4.
ZP I VCC1 Input for Z-phase.
Timer B TBOIN to TB5IN | VCC1 Input for timers BO to B5.
UuuvVv,VwWw| o VCC1 Output for the three-phase motor control timer.
Three-phase motor o :
control timer SD I VCC1 Forced cutoff input.
IDU, IDV, IDW | VCC2 Input for the position data.
Oleat?)ll-Jttime clock RTCOUT @) VCC1 Output for the real-time clock.
PWM output PWMO, PWM1 ¢} VCC1, VCC2 |PWM output.
Remote control ; ;
signal receiver input PMCO, PMC1 I VCC1 Input for the remote control signal receiver.
CTSO0 to CTS2, | VCel . o
CTS5 Input pins to control data transmission.
CTSe, CTS7 I VCC2
RTSO to RTS2, o VCel . _
RTS5 Output pins to control data reception.
RTS6, RTS7 (¢} VCC2
o CLK%E)K%LKZ' I/0 VCC1 . )
Serial interface Transmit/receive clock 1/O.
UARTO to UART2,
UARTS t0 UARTY CLK®6, CLK7 I/0 VCC2
RXDO to RXD2
’ I VCC1
RXD5 Serial data input.
RXD6, RXD7 I VCC2
TXDO to TXD2
’ o] VCC1
TXD5 Serial data output. ()
TXD6, TXD7 o] VCC2
CLKS1 o VCCl Output for the transmit/receive clock multiple-pin

output function.

Notes:

1. Contact the manufacturer of crystal/ceramic resonator regarding the oscillation characteristics.
2. TXD2, SDA2, and SCL2 are N-channel open drain output pins. TXDi (i =0, 1, 5 to 7), SDAI, and SCLi can be
selected as CMOS output pins or N-channel open drain output pins.
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M16C/65 Group

1. Overview

Table 1.14  Pin Functions for the 128-Pin Package (3/3)
Signal Name Pin Name I/O | Power Supply Description
SDAO to SDA2
() VCC1
UARTO to SDA5 Serial data I/O.
UART2, SDA6, SDA7 | 1/0 VCC2
UARTS5 to
UART7?7 SCLO to SCL2, /o veel . .
12C mode SCL5 Transmit/receive clock I/O.
SCL6, SCL7 /0 VCC2
CLK3, CLK4 /0 VCC1 Transmit/receive clock I/O.
Serial interface : .
S1/03, SI/04 SIN3, SIN4 | VCC1 Serial data input.
SOUT3, SOUT4 | O VCC1 Serial data output.
Multi-master 12C- SDAMM 110 VCC1 Serial data 1/0 (N-channel open drain output).
bus interface SCLMM 110 vCcCl Transmit/receive clock 1/O (N-channel open drain output).
CEC /O CEC 110 VCC1 CEC 1/O (N-channel open drain output).
Referen_ce VREF | VCC1 Reference voltage input for the A/D and D/A converters.
voltage input
ANO to AN7 | VCC1
Analog input.
ANO_O to ANO_7 | VCC2 g Inp
AD converter  |AN2_0to AN2_7
ADTRG | VCC1 External trigger input.
ANEXO0, ANEX1 I VCC1 Extended analog input.
D/A converter DAO, DA1 (0] VCC1 Output pin the D/A converter.
PO_0Oto PO_7
P1 O0toP1_7
P2 _0toP2_7 8-bit CMOS /O ports. A direction register determines
P3 0toP3 7 /o VCC2 whether each pin is used as an input port or an output
P4 OtoP4_7 port. A pull-up resistor may be enabled or disabled for
P5 0toP5_7 input ports in 4-bit units.
P12_0to P12_7
1/0 ports P13_0to P13 7
P6_0to P6_7
P7 O0toP7_7 8-bit 1/0 ports having equivalent functions to PO. However,
P8 0to P8_7 e vVCel P7_0, P7_1, and P8_5 are N-channel open drain output
P9 OtoP9_7 ports. No pull-up resistor is provided. P8_5 is an input port
P10 _Oto P10_7 for verifying the NMI pin level and shares a pin with NMI.
P11_0Oto P11_7
P14 0,P14 1 | I/O VCC1 1/0 ports having equivalent functions to PO.
R01DS0031EJ0210 Rev.2.10 RENESAS Page 21 of 111

Jul 31, 2012




M16C/65 Group

1. Overview

Table 1.15  Pin Functions for the 100-Pin Package (1/3)
Signal Name Pin Name I/0 |Power Supply Description
Power supply VCC1, | i Apply 2.7 t0 5.5 V to pins VCC1 and VCC2 (VCC1 > VCC2)
input VCC2, VSS and 0 V to the VSS pin.
Analod power This is the power supply for the A/D and D/A converters.
g.p AVCC, AVSS | VCC1 Connect the AVCC pin to VCC1, and connect the AVSS pin
supply input
to VSS.
Reset input RESET | VCC1 Driving this pin low resets the MCU.
Input pin to switch processor modes. After a reset, to start
CNVSS CNVSS veel operat_lng in S|_ngle-ch|p mode, cor_lne(_:t tht_a CNVSS pin to
VSS via a resistor. To start operating in microprocessor
mode, connect the pin to VCCL1.
Input pin to select the data bus of the external area. The data
External data bus BYTE | vCel bus is 16 bits when it is low, and 8 bits when it is high. This
width select input pin must be fixed either high or low. Connect the BYTE pin to
VSS in single-chip mode.
DO to D7 e VCC2 Inputs or output_s data (DO to D7) while accessing an
external area with a separate bus.
D8 to D15 10 VCC2 Inputs or output; data (Dg to D15) while accessing an
external area with a 16-bit separate bus.
AO to A19 (0] VCC2 Outputs address bits A0 to A19.
AO/DO to Inputs or outputs data (DO to D7) and outputs address bits
1/0 VCC2 (A0 to A7) by timesharing, while accessing an external area
A7/D7 . ) -
with an 8-bit multiplexed bus.
A1/DO to Inputs or outputs data (DO to D7) and outputs address bits
1/0 VCC2 (A1 to A8) by timesharing, while accessing an external area
A8/D7 . - -
with a 16-bit multiplexed bus.
CS01t0 CS3 o VCC2 Outputs chip-select signals CSO0 to CS3 to specify an
external area.
Outputs WRL, WRH, (WR, BHE), and RD signals. WRL and
_ WRH can be switched with BHE and WR.
Bus control pins « WRL, WRH, and RD selected
If the external data bus is 16 bits, data is written to an even
WRLWR address in an external area when WRL is driven low. Data
e ot is written to an odd address when WRH is driven low. Data
RH/BHE (0] VCC2 . =_—
D is read when RD is driven low.
*WR, BHE, and RD selected
Data is written to an external area when V WR is driven low.
Data in an external area is read when RD is driven low. An
odd address is accessed when BHE is driven low. Select
WR, BHE, and RD when using an 8-bit external data bus.
ALE (0] VCC2 Outputs an ALE signal to latch the address.
HOLD | VCC2 HOLD mput is unavailable. Connect the HOLD pin to VCC2
via a resistor (pull-up).
HLDA (0] VCC2 In a hold state, HLDA outputs a low-level signal.
BDY | VCC2 The MCU bus is placed in a wait state while the RDY pin is
driven low.

Power supply: VCC2 is used to supply power to the external bus associated pins. The dual power supply configuration

allows VCC2 to interface at a different voltage than VCCL1.
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.13 SFR Information (13) @
Address Register Symbol Reset Value
gzzgﬂ Timer BO Register TBO iiﬂ
83;;2 Timer B1 Register TB1 ii:
83222 Timer B2 Register TB2 i;(:
0336h | Timer AO Mode Register TAOMR 00h
0337h |Timer A1 Mode Register TAIMR 00h
0338h |Timer A2 Mode Register TA2MR 00h
0339h |Timer A3 Mode Register TA3MR 00h
033Ah |Timer A4 Mode Register TA4MR 00h
033Bh | Timer BO Mode Register TBOMR 00XX 0000b
033Ch |Timer B1 Mode Register TB1MR 00XX 0000b
033Dh |Timer B2 Mode Register TB2MR 00XX 0000b
033Eh |Timer B2 Special Mode Register TB2SC X000 0000b
033Fh
0340h |Real-Time Clock Second Data Register RTCSEC 00h
0341h |Real-Time Clock Minute Data Register RTCMIN X000 0000b
0342h |Real-Time Clock Hour Data Register RTCHR XX00 0000b
0343h |Real-Time Clock Day Data Register RTCWK XXXX X000b
0344h |Real-Time Clock Control Register 1 RTCCR1 0000 X00Xb
0345h |Real-Time Clock Control Register 2 RTCCR2 X000 0000b
0346h |Real-Time Clock Count Source Select Register RTCCSR XXX0 0000b
0347h
0348h |Real-Time Clock Second Compare Data Register RTCCSEC X000 0000b
0349h |Real-Time Clock Minute Compare Data Register RTCCMIN X000 0000b
034Ah |Real-Time Clock Hour Compare Data Register RTCCHR X000 0000b
034Bh
034Ch
034Dh
034Eh
034Fh
0350h |CEC Function Control Register 1 CECC1 XXXX X000b
0351h |CEC Function Control Register 2 CECC2 00h
0352h |CEC Function Control Register 3 CECC3 XXXX 0000b
0353h |CEC Function Control Register 4 CECC4 00h
0354h |CEC Flag Register CECFLG 00h
0355h |CEC Interrupt Source Select Register CISEL 00h
0356h |CEC Transmit Buffer Register 1 CCTB1 00h
0357h |CEC Transmit Buffer Register 2 CCTB2 XXXX XX00b
0358h |CEC Receive Buffer Register 1 CCRB1 00h
0359h |CEC Receive Buffer Register 2 CCRB2 XXXX X000b
035Ah |CEC Receive Follower Address Set Register 1 CRADRI1 00h
035Bh |CEC Receive Follower Address Set Register 2 CRADRI2 00h
035Ch
035Dh
035Eh
035Fh
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group 5. Electrical Characteristics

Table 5.3 Recommended Operating Conditions (2/3)
Vee1r =Vee2 =2.7105.5 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.
Standard

Symbol Parameter - Unit
Min. Typ. Max.

loLsum) |Low peak |Sum of Igy (peaky @t PO_Oto PO_7, P1_Oto P1_7, 80.0 mA
output P2_0toP2_7,P8_6,P8_7,P9_0to P9 7,

current P10_0to P10_7,P11_OtoP11_7,P14 Oto P14 1
Sum of lg| (peak) at P3_0to P3_7, P4_0to P4_7, 80.0 mA

P5_0toP5_7,P6_0toP6_7,P7_0toP7 7,
P8_0to P8 5, P12 0to P12 7, P13 Oto P13 7

loL(peak) |Low peak |PO_Oto PO_7,P1 OtoP1_7,P2 OtoP2_7, 10.0 mA
output P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7,
current P6 OtoP6_7,P7 OtoP7_7,P8 0Oto P8 7,
P9_0Oto P9 _7,P10_0to P10_7,P11 Oto P11 7,
P12 OtoP12_7,P13 0toP13_7,P14 0,P14_1

loL(avg) [LOW PO _OtoPO_7,P1 OtoP1_7,P2 0toP2_7, 5.0 mA
average |P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
output P6 OtoP6_7,P7_0OtoP7_7,P8 OtoP8 7,
current @ [P9_0to P9_7, P10_0to P10_7,P11_0Oto P11_7,
P12 O0toP12_7,P13 0to P13 _7,P14 0,P14 1

foxiny Main clock input Vecp=2.7Vto55V 2 20 MHz
oscillation frequency

foxciny | Sub clock oscillation frequency 32.768 50 kHz

freLy PLL clock oscillation |V =2.7V1t0 55V 10 32 MHz
frequency

fecky |CPU operation clock 2 32 MHz

tsypLy) |PLL frequency Vee1 =50V 2 ms

synthesizer

o o V =30V 3 ms
stabilization wait time ccl

Note:
1. The average output current is the mean value within 100 ms.
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M16C/65 Group

5. Electrical Characteristics

Vee1=Vee2=5V

5.2.2 Timing Requirements (Peripheral Functions and Others)
(Vee1=Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.2.1 Reset Input (RESET Input)
Table 5.24  Reset Input (RESET Input)
Standard
Symbol Parameter - Unit
Min. Max.
twrsTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) |
[« >
Figure 5.5 Reset Input (RESET Input)
5.2.2.2 External Clock Input
Table 5.25  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.
te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw External clock input low pulse width 20 ns
t External clock rise time ns
t External clock fall time ns
Note:
1. The condition is Ve = Ve, =3.0t0 5.0 V.
XIN input
— tf
tr tw(H) tw(n) N
> € >
< tc
Figure 5.6  External Clock Input (XIN Input)
R01DS0031EJ0210 Rev.2.10 RENESAS Page 68 of 111

Jul 31, 2012



M16C/65 Group

5. Electrical Characteristics

Timing Requirements
(Vec1 =Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Veer =

VCCZ =5V

5.2.2.4  Timer B Input
Table 5.31  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter i Mo, Unit
teTe) TBIIN input cycle time (counted on one edge) 100 ns
tw(TBH) TBIIN input high pulse width (counted on one edge) 40 ns
tw(TBL) TBIIN input low pulse width (counted on one edge) 40 ns
teTB) TBIIN input cycle time (counted on both edges) 200 ns
tw(TBH) TBIIN input high pulse width (counted on both edges) 80 ns
tw(tBL) TBIIN input low pulse width (counted on both edges) 80 ns
Table 5.32  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tere) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
fw(TBL) TBIIN input low pulse width 200 s
Table 5.33  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
ters) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
tw(TBL) TBIIN input low pulse width 200 ns
e(TB)
tw(TBH)
TBIIN input \
tw(TBL)
«
Figure 5.9  Timer B Input
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M16C/65 Group 5. Electrical Characteristics

Vec1=Vec2=5V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD |-
(Separate bus) \ / ;

WR, WRL, WRH J———=
(Separate bus) \ / 7
RD /T T T T T
(Multiplexed bus) \ 7
WRWRLWRH
) /

(Multiplexed bus) \ 7
RDY input

tsu(RDY-BCLK) «———»| th(BCLK-RDY)

Measuring conditions

* Vec1=Vece =5V

* Input timing voltage: ML =1.0V,\H =4.0V

e Output timing voltage: \bL =2.5V, \by =25V

Figure 5.13 Timing Diagram
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M16C/65 Group 5. Electrical Characteristics

Vee1= Vecz =5V

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

Read timing
I | | | I

BCLK
I tascLk-cs)
I 25ns(max.) |

|

g
s

Y ————

I
I
I
&IyC !
i
I
I
I

|
|
|
|
|
|
T
|
|
|
|
|
|
|
I o
T
|
T
|
|
|
|
|
T
|
|
|
|
|
|

tac2(RD-DB) !

{(n+0|.5) X teyc-45ins(max.) |

|
I
|
ld(BCLK-AD) : th(BCLK-AD)
125ns(max.) | | 10ns(min.)
ADi —\ . ' :
| |
BHE ! X 1 1 ! IX
| ey | ecLca), o) P 1
“— . -4ns(min. | ns(min. |
| 1 e :‘_ | : |
we L i/
1 . }
: 1" fscik-ro) i %ég%ﬁ-RD):
| p_>:25ns(max.) | (min.) :
I |
RD I \ I ]
| } |
! |
i
I

B I
3

v
@©
A
=
IN
|
|
-+
|
IA
|
|
_1
|
|
|
|
|
~~F
|
|
|
_L
|
|
|
|
|
T
|
|
|
|
-
|

! ! P oo o) ! !
tsu(DB-RD) Ons(min.)
40ns(min.)

Write timing

BCLK

td(BC(LK-C)S):
[25ns(max.
g |

thscLk-cs) !
| Oons(min.)

/

j_

A

I |
I |
T 1
teye I :
I I
| |
| I
| |

' i
I 1 |
| ! !
| | 0
} | |
I ! ! !
! [ [
I | I I :
I I ! I I
I I : ! I
| tBCLK-AD), : I I th(BCLK-AD) | :
125ns(max.) | | : pns(mln.) : |
. L 1 1 T} |
ADi I I f T T
BHE LA ! ! ! L X ! ! ;
:tfs(sc(LK-A)LE) ! Ih(Bc(LK-,S«LE): | |H_IM(WR o ] | : I
ns(max. -4ns(min. 1 - . 1 [
g e : ! | (05 xteyc-10)ns(min) I : !
we LN | : . | .
| 11 | t 1 T t
| I ldECLKWR) Il thBCLK-WR) I i I
I I 25ns(max.) 14 —>: [ Ons(min.) | : | :
WR, WRL, — : — ! ; T l T
WRH ! ' Lo | | ! ! !
! : | tWecK-DB) | ! | | |
: | 40ns(max.) | | |1 (BCLK-DB), | |
| I Hi-Z g’ : : 147} Ons(min.) J|- | :
I -t T G} I e
: : : l r Hig I : I
: ' ~ WoB-wWR) th(wR-DB)
{(n-0.5) x tcyc-40ns(min.) (0.5 x teyc-10)ns(min.)
feye = feCLK)
Measuring conditions n: 1 (when 1 wait)
* Vee1= \Wec2 =5V 2 (when 2 wa?ts)
* Input timing voltage: ML = 0.8 V, (4 =2.0V 3 (when 3 waits)

¢ Output timing voltage: \bL = 0.4V, \bH =2.4V

Figure 5.16 Timing Diagram
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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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M16C/65 Group 5. Electrical Characteristics

Vec1=Vec2 =3V

Table 5.46  Electrical Characteristics (4)

R5F3651RNFC, R5F3650RNFA, R5F3650RNFB, R5F3651RDFC, R5F3650RDFA, RSF3650RDFB, RSF3651TNFC,
R5F3650TNFA, RSF3650TNFB, RSF3651TDFC, R5F3650TDFA, RSF3650TDFB
Vee1=Vee2=2.7103.3V,Vgs=0Vat Ty, =-20°Ct085°C/-40°Cto 85°C, fgcLk) = 32 MHz unless otherwise specified.

Symbol

Parameter

Measuring Condition

Standard

Min.

Typ.

Max.

Unit

Rexcin

XCIN

Feedback resistance

25

MQ

lcc

the output pin are

are Vgg

Power supply current
In single-chip, mode,

open and other pins

High-speed mode

f(BCLK) =32 MHz

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

32.0

mA

fiecLk) = 32 MHz, A/D conversion

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

32.7

mA

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

21.0

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

23.0

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)

750.0

HA

Low-power mode

f(BCLK) =32 MHz

In low-power mode,
FMR 22 = FMR23 =1
on flash memory ()

300.0

HA

f(BCLK) =32 MHz
In low-power mode,
on RAM (1)

40.0

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

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

125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

8.0

HA

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

125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

4.0

HA

Stop mode

Main clock stopped

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

Topr = 25°C

1.6

HA

During flash
memory program

fecLk) = 10 MHz, PM17 = 1 (one wait)
VCCl =3.0V

20.0

mA

During flash
memory erase

fcLk) = 10 MHz, PM17 = 1 (one wait)
Vce1 =3.0V

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

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 5.54  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 5.55  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 5.56  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)
f«
Figure 5.24 Timer B Input
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M16C/65 Group

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

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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REVISION HISTORY

M16C/65 Group Datasheet

Rev. Date Description
Page Summary
1.00 | Feb 02, 2009 - First Edition issued.
1.10 | Sep 24, 2009 3 Table 1.2 Specifications for the 128-Pin Package (2/2) partially modified
5 Table 1.4 Specifications for the 100-Pin Package (2/2) partially modified
6 Table 1.5 Product List (1/2) partially modified
7 Table 1.6 Product List (2/2) partially modified
8 Figure 1.2 Marking Diagram (Top View) partially modified
29 Figure 3.2 Memory Map 13800h — 13000h
32 Table 4.2 “SFR Information (2/16)"notes partially modified
48 Table 5.1 Absolute Maximum Ratings partially modified
49 Table 5.2 Recommended Operating Conditions (1/3) partially modified
50 Table 5.3 Recommended Operating Conditions (2/3) partially modified
51 Table 5.4 Recommended Operating Conditions (3/3) added
51 Figure 5.1 Ripple Waveform added
52 Table 5.5 A/D Conversion Characteristics (1/2) partially modified
52 Figure 5.2 A/D Accuracy Measure Circuit added
53 Table 5.6 A/D Conversion Characteristics (2/2) partially modified
55 Table 5.8 CPU Clock When Operating Flash Memory (fgcLk)) partially modified
55 Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics partially modified
56 Table 5.10 Flash Memory (Data Flash) Electrical Characteristics notes modified
57 Table 5.11 Voltage Detector O Electrical Characteristics partially modified
57 Table 5.12 Voltage Detector 1 Electrical Characteristics partially modified
58 Table 5.13 Voltage Detector 2 Electrical Characteristics partially modified
58 Table 5.14 Power-On Reset Circuit partially modified
59 Figure 5.3 Power-On Reset Circuit Electrical Characteristics 0.1 V — Vporl
61 Table 5.16 40 MHz On-Chip Oscillator Circuit Electrical Characteristics (1/2) partially modified
61 Table 5.17 40 MHz On-Chip Oscillator Circuit Electrical Characteristics (2/2) added
61 Table 5.18 125 kHz On-Chip Oscillator Circuit Electrical Characteristics partially modified
63 Table 5.20 Electrical Characteristics (2) partially modified
64 Table 5.21 Electrical Characteristics (3) partially modified
65 Table 5.22 Electrical Characteristics (4) partially modified
66 Table 5.23 Electrical Characteristics (5) partially modified
67 Table 5.24 Reset Input (RESET Input) partially modified
85 Table 5.42 Electrical Characteristics (1) partially modified
87 Table 5.44 Electrical Characteristics (3) partially modified
88 Table 5.45 Electrical Characteristics (4) partially modified
89 Table 5.46 Electrical Characteristics (5) partially modified
90 Table 5.47 Reset Input (RESET Input) partially modified
2.00 | Dec 10,2010 | Overall |001Ah Voltage Detector Operation Enable Register: Changed reset value from “000X 0000b”.
Overall |002Ah Voltage Monitor 0 Control Register: Changed reset value from “1100 XX10b".
Overall |002Bh Voltage Monitor 1 Control Register: Changed reset value from “1000 1X10b".
Overall |0324h Increment/Decrement Flag: Changed name from Up/Down Flag.
Overall |03DCh D/A Control Register: Changed reset value from “XXXX XX00b".
Overall |DO08Ah to DO8Bh PMCO Counter Value Register: Deleted.
Overall |DO9Eh to DO9Fh PMC1 Counter Value Register: Deleted.
Overview
3,5 Table 1.2 and Table 1.4 Specifications for the 128/100-Pin Package: Deleted note 1.
6 Table 1.5 Product List (1/2): Changed the development status.
19,22 |Table 1.12 and Table 1.15 Pin Functions: Changed the descriptions of the HOLD pin.

Address Space

29

Figure 3.2 Memory Map: Added note 1 and 3 to the reserved areas.
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