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M16C/64A Group 1. Overview
Table 1.4 Pin Names for the 100-Pin Package (1/2)
Pin No. 1/0 Pin for Peripheral Function Bus Control
Control Pin| Port . - A/D converter, .
FA | FB Interrupt Timer Serial interface Pin
D/A converter
1 99 P9 6 SOuUT4 ANEX1
2 | 100 P9 5 CLK4 ANEXO
3 1 P9 4 TB4IN/PWM1 DA1
4 2 P9 3 TB3IN/PWMO DAO
5 3 P9 2 TB2IN/PMCO SOUT3
6 4 P9 1 TB1IN/PMC1 SIN3
7 5 P9 0 TBOIN CLK3
8 6 BYTE
9 7 CNVSS
10 8 XCIN P8_7
1] 9 XCOUT | P8_6
12 | 10 RESET
13| 11 XOouT
14 | 12 VSS
15 | 13 XIN
16 | 14 VCC1
17 | 15 P8 5| NMI SD CEC
18 | 16 P8 4 INT2 ZP
19 | 17 P8_3 | INTT
20 | 18 P8_2 | INTO
21 | 19 P8_1 TA4IN/U CTS5/RTS5
22 | 20 P8 0 TA40UT/U RXD5/SCL5
23| 21 P7_7 TAS3IN CLK5
24 | 22 P7_6 TA30UT TXD5/SDA5S
25 | 23 P75 TA2IN/W
26 | 24 P7_4 TA20UT/W
27 | 25 P7_3 TALINV CTS2/RTS2
28 | 26 P7_2 TALOUT/V CLK2
29 | 27 P7_1 TAOIN/TB5IN RXD2/SCL2/SCLMM
30| 28 P70 TAOOUT TXD2/SDA2/SDAMM
31| 29 P6_7 TXD1/SDA1
32| 30 P6 6 RXD1/SCL1
33 [ 31 P6_5 CLK1
34 | 32 PG 4 CTS1/RTS1/CTS0O
- /CLKS1
35| 33 P6 3 TXDO/SDAO
36 | 34 P6_2 RXDO/SCLO
37| 35 P6_1 CLKO
38 | 36 P6 0 RTCOUT CTSO/RTSO
39 | 37 | CLKOUT | P5 7 RDY
40 | 38 P5_6 ALE
41 | 39 P5_5 HOLD
42 | 40 P5_4 HLDA
43 | 41 P5 3 BCLK
44 | 42 P5_2 RD
45 | 43 P5_1 WRH/BHE
46 | 44 P5 0 WRL/WR
47 | 45 P4_7 PWM1 TXD7/SDA7 CS3
48 | 46 P4_6 PWMO RXD7/SCL7 Cs2
49 | 47 P4 5 CLK7 CS1
50 | 48 P4_4 CTS7/RTS7 CS0
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M16C/64A Group

3. Address Space

3. Address Space

3.1 Address Space

The M16C/64A Group has a 1 MB address space from 00000h to FFFFFh. Address space is expandable to
4 MB with the memory area expansion function. Addresses 40000h to BFFFFh can be used as external
areas from bank 0 to bank 7. Figure 3.1 shows the Address Space. Areas that can be accessed vary
depending on processor mode and the status of each control bit.

Memory expansion mode
00000h SFR
00400 Int | RAM The internal RAM is allocated
nerna from address 00400h higher.
Reserved area
04000h
External area
0D000h SFR
0D800h
External area In 4 MB mod
n mode
0EO00h
Internal ROM When data flash is enabled
(data flash) | Bank 7
10000h Internal ROM When program ROM 2 |
1MB (program ROM 2) | is enabled Bank 6
dd 14000h | Bank 5
address space External area |
Bank 4
27000h |
Reserved area Bank 3
28000h | Bank 2
____________ | Bank 1
40000h
External area
Bank 0
|BFFFFh 512 KB x 8
D0000h
Reserved area
Internal ROM Program ROM 1 is allocated from
(program ROM 1) | address FFFFFh lower.
FFFFFh
Notes:
1. Do not access reserved areas.
2. The figure above applies under the following condition:
- The PM13 bit in the PM1 register is 0
(addresses 04000h to OCFFFh and 80000h to CFFFFh are used as external areas)

Figure 3.1  Address Space
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M16C/64A Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

4.1 SFRs
An SFR is a control register for a peripheral function.
Table 4.1 SFR Information (1) @)
Address Register Symbol Reset Value
0000h
0001h
0002h
0003h
0000 0000b
0004h |Processor Mode Register 0 PMO (CN(\)/;)% p())l(;lﬁblow)
(CNVSS pin is high) (2
0005h |Processor Mode Register 1 PM1 0000 1000b
0006h |System Clock Control Register 0 CMO 0100 1000b
0007h |System Clock Control Register 1 CM1 0010 0000b
0008h | Chip Select Control Register CSR 01h
000%h
000Ah |Protect Register PRCR 00h
000Bh |Data Bank Register DBR 00h
000Ch |Oscillation Stop Detection Register CM2 0X00 0010b 3
000Dh
000Eh
000Fh
0010h |Program 2 Area Control Register PRG2C XXXX XX00b
0011h
0012h |Peripheral Clock Select Register PCLKR 0000 0011b
0013h
0014h
0015h |Clock Prescaler Reset Flag CPSRF OXXX XXXXb
0016h
0017h
0018h |Reset Source Determine Register RSTFR XX00 001Xb
(hardware reset) (4)
0019h |Voltage Detector 2 Flag Register VCR1 0000 1000b ®)
001Ah |Voltage Detector Operation Enable Register VCR2 00h (5
001Bh |Chip Select Expansion Control Register CSE 00h
001Ch |PLL Control Register 0 PLCO 0X01 X010b
001Dh
001Eh |Processor Mode Register 2 PM2 XX00 0X01b
001Fh
X: Undefined
Notes:

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

2. Software reset, watchdog timer reset, oscillator stop detect reset, voltage monitor 1 reset, and voltage monitor 2 reset
do not affect the following bits: bits PMO1 and PMOO in the PMO register.

3.  Oscillator stop detect reset does not affect bits CM20, CM21, and CM27.

The state of bits in the RSTFR register depends on the reset type.

5. This is the reset value after hardware reset. Refer to the explanation of each register for details.

&
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.3 SFR Information (3) (1)
Address Register Symbol Reset Value
0040h
0041h
0042h |INT7 Interrupt Control Register INT7IC XX00 X000b
0043h |INT6 Interrupt Control Register INT6IC XX00 X000b
0044h |INT3 Interrupt Control Register INT3IC XX00 X000b
0045h | Timer B5 Interrupt Control Register TB5IC XXXX X000b
Timer B4 Interrupt Control Register TB4IC
0046h UART1 Bus Coll?sion Detectio% Interrupt Control Register U1BCNIC XXXX X000b
0047h SAmls;(? :élljr;ti:rgljl‘i)sticc):r? g[;ct)étiﬁ)%sitri;rrupt Control Register U;)FSCSZII\(I:IC XXXX X000b
0048h SI/04 Interrupt Control Register S41C XX00 X000
INT5 Interrupt Control Register INTSIC
0049h SI/O3 Interrupt Control Register S3IC XX00 X000b
INT4 Interrupt Control Register INT4IC
004Ah |UART2 Bus Collision Detection Interrupt Control Register BCNIC XXXX X000b
004Bh |DMAQO Interrupt Control Register DMOIC XXXX X000b
004Ch |DMAL Interrupt Control Register DM1IC XXXX X000b
004Dh |Key Input Interrupt Control Register KUPIC XXXX X000b
004Eh |A/D Conversion Interrupt Control Register ADIC XXXX X000b
004Fh |UART2 Transmit Interrupt Control Register S2TIC XXXX X000b
0050h |UART2 Receive Interrupt Control Register S2RIC XXXX X000b
0051h |UARTO Transmit Interrupt Control Register SOTIC XXXX X000b
0052h |UARTO Receive Interrupt Control Register SORIC XXXX X000b
0053h |UART1 Transmit Interrupt Control Register SI1TIC XXXX X000b
0054h |UARTL1 Receive Interrupt Control Register S1RIC XXXX X000b
0055h | Timer AO Interrupt Control Register TAOIC XXXX X000b
0056h |Timer Al Interrupt Control Register TALIC XXXX X000b
0057h | Timer A2 Interrupt Control Register TA2IC XXXX X000b
0058h | Timer A3 Interrupt Control Register TA3IC XXXX X000b
0059h | Timer A4 Interrupt Control Register TA4IC XXXX X000b
005Ah | Timer BO Interrupt Control Register TBOIC XXXX X000b
005Bh | Timer B1 Interrupt Control Register TBlIC XXXX X000b
005Ch | Timer B2 Interrupt Control Register TB2IC XXXX X000b
005Dh  |INTO Interrupt Control Register INTOIC XX00 X000b
005Eh  |INTT Interrupt Control Register INT1IC XX00 X000b
005Fh |INT2 Interrupt Control Register INT2IC XX00 X000b
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6) (1)

Address Register Symbol Reset Value
01BOh XXh
01B1h |DMAS3 Source Pointer SARS3 XXh
01B2h 0Xh
01B3h
01B4h XXh
01B5h |DMA3 Destination Pointer DAR3 XXh
01B6h 0xh
01B7h
gigg: DMAS3 Transfer Counter TCR3 ii:
01BAh
01BBh
01BCh |DMAS3 Control Register DM3CON 0000 0X00b
01BDh
01BEh
01BFh
81222 Timer BO-1 Register TBO1 iiE
81222 Timer B1-1 Register TB11 iiﬁ
giggﬂ Timer B2-1 Register TB21 iiﬂ
01C6h Puls_e Period/Pulse Width Measurement Mode Function Select PPWES1 XXX X000b

Register 1
01C7h
01C8h |Timer B Count Source Select Register 0 TBCSO 00h
01C9h |Timer B Count Source Select Register 1 TBCS1 X0h
01CAh

01CBh
01CCh
01CDh
01CEh
01CFh
01DOh |Timer A Count Source Select Register 0 TACSO 00h
01D1h |Timer A Count Source Select Register 1 TACS1 00h
01D2h |Timer A Count Source Select Register 2 TACS2 X0h
01D3h
01D4h |16-bit Pulse Width Modulation Mode Function Select Register PWMFS 0XX0 X00Xb
01D5h |Timer A Waveform Output Function Select Register TAPOFS XXX0 0000b
01D6h
01D7h
01D8h |Timer A Output Waveform Change Enable Register TAOW XXX0 X00Xb
01D%h
01DAh |Three-Phase Protect Control Register TPRC 00h
01DBh
01DCh
01DDh
01DEh
01DFh

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8) (1)

Address Register Symbol Reset Value
0210h 00h

0211h |Address Match Interrupt Register 0 RMADO 00h

0212h XO0h

0213h
0214h 00h
0215h |Address Match Interrupt Register 1 RMAD1 00h
0216h X0h
0217h
0218h 00h
0219h |Address Match Interrupt Register 2 RMAD2 00h
021Ah X0h
021Bh
021Ch 00h
021Dh |Address Match Interrupt Register 3 RMAD3 00h
021Eh X0h
021Fh

0000 0001b
(Other than user boot mode)

0010 0001b

(User boot mode)

0221h |Flash Memory Control Register 1 FMR1 00X0 XX0Xb
0222h |Flash Memory Control Register 2 FMR2 XXXX 0000b
0223h
0224h
0225h
0226h
0227h
0228h
022%h
022Ah
022Bh
022Ch
022Dh
022Eh
022Fh
0230h |Flash Memory Control Register 6 FMR6 XX0X XX00b
0231h
0232h
0233h
0234h
0235h
0236h
0237h
0238h
023%h
023Ah
023Bh
023Ch
023Dh
023Eh
023Fh

0220h |Flash Memory Control Register 0 FMRO

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.12 SFR Information (12) @

Address Register Symbol Reset Value
0300h |Timer B3/B4/B5 Count Start Flag TBSR 000X XXXXb
0301h
0302h ) ) XXh
0303h Timer Al-1 Register TA1l <X
0304h ) . XXh
0305h Timer A2-1 Register TA21 XN
0306h ) . XXh
0307h Timer A4-1 Register TA41 <Xh
0308h |Three-Phase PWM Control Register 0 INVCO 00h
0309h |Three-Phase PWM Control Register 1 INVC1 00h
030Ah | Three-Phase Output Buffer Register O IDBO XX11 1111b
030Bh | Three-Phase Output Buffer Register 1 IDB1 XX11 1111b
030Ch |Dead Time Timer DTT XXh
030Dh | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XXh
030Eh |Position-Data-Retain Function Control Register PDRF XXXX 0000b
030Fh
0310h i . XXh
0311h Timer B3 Register TB3 <Xh
0312h ) . XXh
0313h Timer B4 Register TB4 XN
0314h ) . XXh
0315h Timer B5 Register TB5 <Xh
0316h
0317h
0318h |Port Function Control Register PFCR 0011 1111b
0319h
031Ah
031Bh |Timer B3 Mode Register TB3MR 00XX 0000b
031Ch |Timer B4 Mode Register TB4AMR 00XX 0000b
031Dh |Timer B5 Mode Register TB5MR 00XX 0000b
031Eh
031Fh
0320h |Count Start Flag TABSR 00h
0321h
0322h |One-Shot Start Flag ONSF 00h
0323h | Trigger Select Register TRGSR 00h
0324h |Increment/Decrement Flag UDF 00h
0325h
0326h i . XXh
0327h Timer AO Register TAO <Xh
0328h i . XXh
0329h Timer Al Register TA1 <Xh
032Ah i . XXh
032Bh Timer A2 Register TA2 <Xh
032Ch ) ) XXh
032Dh Timer A3 Register TA3 XN
032Eh ) . XXh
032Fh Timer A4 Register TA4 XN

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/64A Group 4. Special Function Registers (SFRs)

Table 4.13 SFR Information (13) (1)
Address Register Symbol Reset Value
gggcl): Timer BO Register TBO ;i:
82252 Timer B1 Register TB1 iiﬁ
82222 Timer B2 Register TB2 iiﬂ
0336h |Timer AO Mode Register TAOMR 00h
0337h |Timer A1 Mode Register TAIMR 00h
0338h |Timer A2 Mode Register TA2MR 00h
033%h | Timer A3 Mode Register TA3MR 00h
033Ah |Timer A4 Mode Register TAAMR 00h
033Bh | Timer BO Mode Register TBOMR 00XX 0000b
033Ch |Timer B1 Mode Register TB1IMR 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/64A Group 4. Special Function Registers (SFRs)

Table 4.16 SFR Information (16)

Address Register Symbol Reset Value
03CO0h . XXXX XXXXb
03C1h A/D Register 0 ADO 0000 00XXb
03C2h . XXXX XXXXb
03C3h A/D Register 1 AD1 0000 00XXb
03C4h . XXXX XXXXb
03C5h A/D Register 2 AD2 0000 00XXb
03C6h . XXXX XXXXb
oac7n |/VD Register 3 AD3 0000 00XXb
03C8h . XXXX XXXXb
o3con |//D Register 4 AD4 0000 00XXb
03CAh . XXXX XXXXb
03CBh A/D Register 5 AD5 0000 00XXb
03CCh . XXXX XXXXb
03CDh A/D Register 6 ADG6 0000 00XXb
03CEh . XXXX XXXXb
03CEh A/D Register 7 AD7 0000 00XXb
03D0h
03D1h
03D2h
03D3h
03D4h |A/D Control Register 2 ADCON2 0000 X00Xb
03D5h
03D6h |A/D Control Register 0 ADCONO 0000 0XXXb
03D7h |A/D Control Register 1 ADCON1 0000 X000b
03D8h |D/AO Register DAO 00h
03D9%h
03DAh |D/A1l Register DAl 00h
03DBh
03DCh |D/A Control Register DACON 00h
03DDh
03DEh
03DFh
03EOh |Port PO Register PO XXh
03Elh |Port P1 Register P1 XXh
03E2h |Port PO Direction Register PDO 00h
03E3h |Port P1 Direction Register PD1 00h
03E4h |Port P2 Register P2 XXh
03E5h |Port P3 Register P3 XXh
03E6h |Port P2 Direction Register PD2 00h
03E7h |Port P3 Direction Register PD3 00h
03E8h |Port P4 Register P4 XXh
03E9h |Port P5 Register P5 XXh
03EAh |Port P4 Direction Register PD4 00h
03EBh |Port P5 Direction Register PD5 00h
03ECh |Port P6 Register P6 XXh
03EDh |Port P7 Register P7 XXh
03EEh |Port P6 Direction Register PD6 00h
03EFh |Port P7 Direction Register PD7 00h

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/64A Group 5. Electrical Characteristics

5.1.2 Recommended Operating Conditions

Table 5.2 Recommended Operating Conditions (1/3)
Veer = Veez =2.710 5.5 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

Standard )
Symbol Parameter . Unit
Min. Typ. Max.
Veci: | Supply voltage (Vecr 2 Veco) CEC function is not used 2.7 5.0 5.5 Y,
Veer CEC function is used 2.7 3.63 \
AVee  |Analog supply voltage Veer \Y,
Vss Supply voltage 0 \%
AVgg Analog supply voltage 0 \%
Vin High input |P3_1to P3_7, P4_0to P4_7, P5_0to P5_7 0.8Veeo Veea |V
voltage  [B5o 0toPO 7, PL 0to PL 7, P2 Oto P2 7, P30 0.8Vces Veer | V
(in single-chip mode)
PO Oto PO 7,P1 OtoP1 7,P2 Oto P2 _7,P3 0 0.5Vcceo Vees Y,
(data input in memory expansion and microprocessor
modes)
P6_0toP6_7,P7 2to P7_7,P8_0to P8 _4,P8 6,P8 7, | 0.8Vcc; Veer Y,
P9 Oto P9 7, P10 _0to P10 7
XIN, RESET, CNVSS, BYTE
P7 _0,P7_1,P8 5 0.8Vces 6.5 Y,
CEC 0.7Vees Y
V) Low input |[P3_1toP3_7,P4 OtoP4 7,P5 OtoP5_7 0 0.2Veeo | V
voltage  [Bo 0to PO 7, PL 0to PL 7, P2 Oto P2 7, P30 0 0.2Veey | V
(in single-chip mode)
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,P3 0 0 0.16Veey | V
(data input in memory expansion and microprocessor mode)
P6_ OtoP6_7,P7 OtoP7_7,P8 OtoP8_7,P9 Oto P9 7, 0 0.2Veer | V
P10 _0to P10_7
XIN, RESET, CNVSS, BYTE
CEC 0.26Veey| V
lor(sum) |HiGh peak | sum of Iopypeak) at PO_0to PO_7, P1_0to P1_7, -40.0 | mA
output = 1ps oto P27
current = =
Sum of lon(peak) at P3_0to P3_7, P4_0to P4_7, -40.0 mA
P5 OtoP5 7
Sum of lon(peak) at P6_0 to P6_7, P7_2to P7_7, -40.0 mA
P8_0to P8 4
Sum of lon(peak) at P8_6, P8_7, P9_0 to P9_7, -40.0 | mA
P10_0to P10_7
loH(peak) |High peak |PO_0to PO_7,P1_OtoP1_7,P2_0toP2_7, P3_0to P3_7, -10.0 | mA
output P4 0toP4_7,P5 0toP5_7,
current P6 OtoP6_7,P7_2toP7_7,P8 0to P8 4, P8 6, P8 7,
P9 0toP9_7,P10_0to P10_7
loH(avg) |High PO OtoPO_7,P1 OtoP1_7,P2 Oto P2_7, 50 | mA
average P3_0toP3_7,P4 OtoP4_7,P5 0toP5 7,
output P6_0toP6_7, P7 2toP7_7,P8 Oto P8 4, P8 6, P8_7,
current (1) |P9 O0toP9 7,P10 Oto P10 7

Note:
1. The average output current is the mean value within 100 ms.
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M16C/64A Group 5. Electrical Characteristics

Table 5.10 Flash Memory (Data Flash) Electrical Characteristics
Vee1 =2.7105.5V at 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) |Vgey = 3.3V, Tgp = 25°C 10,000 (@ times
- 2 word program time Veer =33V, Top =25°C 300 4000 us
- Lock bit program time Veer =33V, Top =25°C 140 3000 us
- Block erase time Veer =33V, Topr =25°C 0.2 3.0 S
- Program, erase voltage 2.7 55 \%
- 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).

2. 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.

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.

o
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M16C/64A Group 5. Electrical Characteristics

Vec1=Veez =3V
Table 5.20  Electrical Characteristics (4)
R5F364AKNFA, R5F364AKNFB, R5F364AKDFA, R5F364AKDFB
R5F364AMNFA, R5F364AMNFB, R5F364AMDFA, R5F364AMDFB
Vee1=Vec2=4.2105.5V,Vgg =0V at Ty, =-20°C to 85°C/-40°C to 85°C, fgc k) = 25 MHz unless otherwise specified.

Standard
Min. | Typ. | Max.

Symbol Parameter Measuring Condition Unit

lcc Power supply current|{High-speed mode  |fgcLk) = 25 MHz
XIN = 4.2 MHz (square wave), PLL multiplied by 6 22.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are facLk) = 25 MHz, A/D conversion
open and other pins XIN = 4.2 MHz (square wave), PLL multiplied by 6 22.7 mA
are Vgg 125 kHz on-chip oscillator stopped
f(BCLK) =20 MHz

XIN = 20 MHz (square wave) 17.0 mA
125 kHz on-chip oscillator stopped
125 kHz on-chip Main clock stopped

oscillator mode 125 kHz on-chip oscillator on, no division 550.0 A
FMR22 =1 (slow read mode)
Low-power mode facLk) = 32 kHz

In low-power mode

FMR22 =FMR23 =1

on flash memory ()

f(BCLK) =32 kHz

In low-power mode 45.0 LA
on RAM (1)

Wait mode Main clock stopped

125 kHz on-chip oscillator on

Peripheral clock operating

Topr = 25°C

facLk) = 32 kHz (oscillation capacity High)
125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

facLk) = 32 kHz (oscillation capacity low)
125 kHz on-chip oscillator stopped
Peripheral clock operating

Topr = 25°C

Stop mode Main clock stopped

125 kHz on-chip oscillator stopped
Peripheral clock stopped

Topr = 25°C

During flash memory [fgcik) = 10 MHz, PM17 = 1 (one wait)
program Veep =5.0V

During flash memory [fgc k) = 10 MHz, PM17 = 1 (one wait)
erase Voo =5.0V

170.0 pA

20.5 pA

11.0 A

6.0 LA

1.7 pA

20.0 mA

30.0 mA

ote:
1. This indicates the memory in which the program to be executed exists.

RO1DS0032EJ0200 Rev.2.00 RENESAS Page 54 of 88
Feb 07, 2011



M16C/64A Group

5. Electrical Characteristics

Timing Requirements

Vec1=Vee2=9YV

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

Table 5.27  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teta) TAIIN input cycle time 800 ns
tSU(TA|N-TAOUT) TAIOUT input Setup time 200 ns
tSU(TAOUT-TA|N) TAIIN input Setup time 200 ns
Two-phase pulse input in event counter mode
e(ma)
- / \
TAIIN input / £
tsu(TAIN-TAOUT) {su(TAIN-TAOUT)
tsu(TAOUT-TAIN)
TAIOUT input /
fsu(TAOUT-TAIN)

Figure 5.8

Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/64A Group 5. Electrical Characteristics

Vee1=Vee2=5V
Timing Requirements
(Vec1 =Vec2 =5V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.2.7  Multi-master 12C-bus
Table 5.33  Multi-master 12C-bus
Standard Clock Mode Fast-mode .
Symbol Parameter Y. Mo i, Max. Unit
tRUE 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 1.3 us
tr 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

SDA i [ \ >< ><
Ik T  —
BUR
B tr Sllete |
— N —

st ¢ /
4 I
i- ) 4—»‘

tHD;STA tHD;DAT  tHIGH tsu;DAT tsu:sTA
Figure 5.12 Multi-master I12C-bus
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M16C/64A Group 5. Electrical Characteristics

Vee1=Vee2=5V
Timing Requirements
(Vec1 =Vec2 =5V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.34 Memory Expansion Mode and Microprocessor Mode

Standard )
Symbol Parameter - Unit
Min. Max.
tac1(RD-DB) Data input access time (for setting with no wait) (Note 1) ns
tac2(RD-DB) Data input access time (for setting with 1 to 3 waits) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tsu(DB-RD) Data input setup time 40 ns
tsu(RDY-BCLK) RDY input setup time 80 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK-RDY) RDY input hold time 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
0.5x 10 — 45[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:

9
N +fO.5 x10 _ 45[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
(BCLK)
3. Calculated according to the BCLK frequency as follows:

9
n-0.5) x 10 —45[ns] nis 2 for 2 waits setting, and 3 for 3 waits setting.
f(BCLK)
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M16C/64A Group

5. Electrical Characteristics

5.2.4

Vec1=Vee2=9YV

Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)

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

5.24.1 In No Wait State Setting
Table 5.35 Memory Expansion Mode and Microprocessor Mode (in No Wait State Setting)
i Standard
Symbol Parameter Meas‘?f'”g Unit
Condition Min. Max.
t4(BCLK-AD) Address output delay time 25 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(rRD-AD) Address output hold time (in relation to RD) 0 ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ty@cLK-Cs) Chip select output delay time 25 ns
th@cLk-cs) Chip select output hold time (in relation to BCLK) 0 ns
t4(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
t4BCLK-WR) WR signal output delay time 25 ns
th(BCLK-WR) WR signal output hold time 0 ns
t4BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
theCLK-DB) Data output hold time (in relation to BCLK) () 0 ns
tyoB-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 2) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
M - 40[ns] fgcLk) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
f(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. R
Hold time of data bus is expressed in )
t=-CR x In(1-Vo Veco) DBi
C

by a circuit of the right figure.

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 In(1 - 0.2Vco/Veeo)
=6.7ns.

H
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M16C/64A Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl - VCC2 =5V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
1 I 1 I I I I I
1 I 1 I I I I I
i 1 ( | I I
BCLK I tyBCLK-CS) | 1 I I I t(BCLK-CS)
- th(RD- Ons(min.)
: 25ns(max.) ! E.: ey : :i 05 :x 1cyc-(1R0[))n(s:(Sr%in.) i i
g ———¥

— I I 1 I I |1 I

CSi o\ | 1 | | [ | (' I
| td(ap-ALE) K th(ALE-AD) | | i Lo |
(05 xteye-25ns(min) (0.5 x teye-150s(min.) I I ! Pl I I

ADI 1 I | - { = b A

i Address L S { Datainput p—— — - Address
/DB : X = ! _H')i_ tdz(RD-AD) ! th(RD-DB)I i

: : | : " ﬁ—Sns(max) tac3(R )I 1 tlsu(DB-| RD\l 10ns(min.) i :
| | : 1L |{(n -0.5) xtcyc 45}ns(max 4 Aons(min.) | |
1 I T I I ol I I
1 Il fap RD)I—»: e I I o I I
I WBCLK-AD)I | ons(min)1 'l I I 1l I !
I 25ns(max) | | 1 [ [ 11 I th(BCLK-AD)
g il Lo | | L] fons(min) |

ADi 1 1] [ ] I [ ] X I

BHE ] ! L | | [ | |

BHE IHBCLK-ALE) | | qocicais | I I Il 1 I
Lons (max.) : ! 4(ns(m|n) 3 : : : : : th(RD-AD) ! ' :
:'—HI = o i i i ,(o.sxtcyc-lo)qs(min.

A ——— ) - : : L L/ A
P P 1 td(BCLK-RD)! I I 1 th@CLK-R !
: : I 25ns(max.) : : _’: M_Oéls(mln) ! :

_ 1 1 1 | 1 1 1 1 I 1

RD ! ! N ! ! L/ ! !

Write timing
| I I
BCLK | | I I I
taBCLK-CS)| to th(BCLK-CS),
I I I ye | R gy -
| 25ns(max.) : r : r: ©5 Koy i’g;{]g%n )] “—’I Ons(min.) :

— ! | | | | | F—'_’

CSi 1\ | | | | 1 | * I
| [ T T T T T T |
| 1 I tdBCLK-DB)! 1 | : 'Ih(BCLK-DB)I

| | | —pdonsimes) | | A orsmn) |

;AI\DDB! -+ —{ Address : M ! Data output | : ! : IX Address'

| (- T T e T T Toe Tt T

' @b | : i : t4(DB-WR) , : I hwRDB) :

1 (05x tcyc-25ns(mir|1.) | : ; {(n-0.5) xteyc-40ns(min ) | (05 teyc-10)ns(min.) |

| i N | | a | |

LSS o l l | | hEcLcAD)
| Ons(min.)

. il il | I I L i I
ADi I 7 [ I I 1 ! I
e - e —

BCLK-ALE)! | hBCLk-ALE) |1 ta(ap-wR)! W
(Y y b : [ ! 11 thwRr-AD)! !
I InS(maX)_’l |F_4ns(m|n.) :_ﬁ|r_0ns(m|n) : : : : (05 toye-10)ns(min) |
I

ALE VA I : | VAR

] I 1 i ] I 1 th(BCLK-WR) | I

ta ;

o | | Jlecucu | LB, |
WR, WRL + + —\ I I 1 ; H
o, ’ ] ] ] I I I ] ]
WRH 1 1 1 \|\ 1 1 1 / | |

I I I ] ] [ I I

I
Measuring conditions n: g EWEen g wa?:s;
when 3 waits

* Vec1= \ec2 =5V
¢ Input timing voltage: M\ = 0.8V, \H =2.0V
¢ Qutput timing voltage: \bL = 0.4V, \bH =2.4V

Figure 5.17 Timing Diagram
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M16C/64A Group 5. Electrical Characteristics

Vee1=Vee2=3V
Timing Requirements
(Vecr =Veec2 =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.54 Memory Expansion Mode and Microprocessor Mode

Standard .
Symbol Parameter - Unit
Min. Max.
tac1(RD-DB) Data input access time (for setting with no wait) (Note 1) ns
tac2(RD-DB) Data input access time (for setting with wait) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tsu(DB-RD) Data input setup time 50 ns
tsu(RDY-BCLK) RDY input setup time 85 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK—RDY) RDY input hold time 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 60[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:

9
N +fO.5 x10 _ 60[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
(BCLK)
3. Calculated according to the BCLK frequency as follows:

9
n-05)x10° _ 60[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.
f(BCLK)

RO1DS0032EJ0200 Rev.2.00 RENESAS Page 79 of 88
Feb 07, 2011



M16C/64A Group

5. Electrical Characteristics

PO

P1
P2
P3

30 pF
P4
1
P6

P7
P8
P9
P10

O

Figure 5.27 Ports PO to P10 Measurement Circuit
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REVISION HISTORY

M16C/64A Group Datasheet

Description
Rev. Date
Page Summary
1.01 Feb 03, 2009 - First Edition issued.
1.10 Jul 15, 2009 - Watchdog Timer Reset Register - Watchdog Timer Refresh Register
3 Table 1.2 Specifications for the 100-Pin Package (2/2) partially modified
4 Table 1.3 Product List partially modified
5 Figure 1.2 Marking Diagram (Top View) partially modified
18 Figure 3.2 Memory Map 13800h — 13000h
20 Table 4.1 “SFR Information (1/16)” reset value in VCR1 modified
21 Table 4.2 “SFR Information (2/16)” partially modified
29 Table 4.10 “SFR Information (10/16)” reset value in S11 modified
37 Table 5.1 Absolute Maximum Ratings partially modified
38 Table 5.2 Recommended Operating Conditions (1/3) partially modified
39 Table 5.3 Recommended Operating Conditions (2/3) partially modified
40 Table 5.4 Recommended Operating Conditions (3/3) added
40 Figure 5.1 Ripple Waveform added
41 Table 5.5 A/D Conversion Characteristics (1/2) partially modified
41 Figure 5.2 A/D Accuracy Measure Circuit added
42 Table 5.6 A/D Conversion Characteristics (2/2) partially modified
44 Table 5.8 CPU Clock When Operating Flash Memory (fgc k)) partially modified
44 Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics notes modified
46 Table 5.11 Voltage Detector O Electrical Characteristics partially modified
46 Table 5.12 Voltage Detector 1 Electrical Characteristics partially modified
47 Table 5.13 Voltage Detector 2 Electrical Characteristics partially modified
47 Table 5.14 Power-On Reset Circuit partially modified
48 Figure 5.3 Power-On Reset Circuit Electrical Characteristics partially modified
50 Table 5.16 125 kHz On-Chip Oscillator Circuit Electrical Characteristics partially modified
53 Table 5.19 Electrical Characteristics (3) partially modified
54 Table 5.20 Electrical Characteristics (4) partially modified
55 5.2.2.1 Reset Input (RESET Input) added
69 Table 5.37 Electrical Characteristics (1) partially modified
70 Table 5.38 Electrical Characteristics (2) partially modified
71 Table 5.39 Electrical Characteristics (3) partially modified
73 5.3.2.1 Reset Input (RESET Input) added
Same modifications made to both 3 V and 5 V specifications.
2.00 Feb 07, 2011 Overall |001Ah Voltage Detector Operation Enable Register: Changed reset value from “000X
0000b".
Overall |002Ah Voltage Monitor O 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 |033Eh Timer B2 Special Mode Register: Changed reset value from “XX00 0000b”.
Overall |03A2h Open-Circuit Detection Assist Function Register: Changed reset value from “XXXX
XX00b".
Overall |03DCh D/A Control Register: Changed reset value from “XXXX XX00b".
Overall |D08Ah to D08Bh PMCO Counter Value Register: Deleted.
Overall |DO9Eh to DO9Fh PMC1 Counter Value Register: Deleted.
Overall |Changed “high-speed clock mode” to “fast-mode”.
Overview
3 Table 1.2 Specifications for the 100-Pin Package (2/2): Deleted note 1.
4 Table 1.3 Product List: Added the new part numbers.
5 Figure 1.1 Part No., with Memory Size and Package: Added “K” to the Memory capacity.
11

Table 1.6 Pin Functions for the 100-Pin Package (1/3): Changed the description of HOLD
pin.




