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M16C/6N Group (M16C/6N4)

1. Overview

1.5 Pin Assignments

Figures 1.3 and 1.4 show the Pin Assignment (Top View). Tables 1.3 and 1.4 list the List of Pin Names.
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[43]-=—+P5_3/BCLK
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[41]-=»P5_5/HOLD
[40]-=—»P5_6/ALE
[39]-=—»P5_7/RDY/CLKOUT
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NOTE: Package: PRQP0100JB-A (100P6S-A)
1. P7_1 and P9_1 are N channel open-drain pins.
Figure 1.3 Pin Assignments (Top View) (1)
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M16C/6N Group (M16C/6N4)

1. Overview

Table 1.6 Pin Functions (2)

Signal Name Pin Name 1/0 Type Description
Main clock XIN | I/0 pins for the main clock oscillation circuit. Connect a ceramic
input resonator or crystal oscillator between XIN and XOUT .
Main clock XOUT 0] To use the external clock, input the clock from XIN and leave
output XOUT open.
Sub clock XCIN I I/0 pins for a sub clock oscillation circuit. Connect a crystal
input oscillator between XCIN and XCOUT @,
Sub clock XCOUT (0] To use the external clock, input the clock from XCIN and leave
output XCOUT open.
BCLK output BCLK (0] Outputs the BCLK signal.
Clock output CLKOUT (0] The clock of the same cycle as fC, 8, or 32 is output.
INT interrupt input| INTO to INT5 | Input pins for the INT interrupt.
NMI interrupt | NMI | Input pin for the NMI interrupt.
input
Key input KIO to KI3. | Input pins for the key input interrupt.
interrupt input
Timer A TAOOUT to TA4OUT| /O |These are timer AO to timer A4 1/O pins.
TAOIN to TA4IN | These are timer AO to timer A4 input pins.
ZP | Input pin for the Z-phase.
Timer B TBOIN to TB5IN | These are timer BO to timer B5 input pins.
Three-phase motor | U, U, V,V, W, W (0] These are Three-phase motor control output pins.
control output
Serial interface |CTS0 to CTS2 I These are transmit control input pins.
RTSO0 to RTS2 (0] These are receive control output pins.
CLKO to CLK3 /0 |These are transfer clock I/O pins.
RXDO to RXD2 | These are serial data input pins.
SIN3 I These are serial data input pins.
TXDO to TXD2 0] These are serial data output pins.
SOUT3 (0] These are serial data output pins.
CLKSH1 (0] This is output pin for transfer clock output from multiple pins
function.
I’C mode SDAO to SDA2 I/0 |These are serial data I/O pins.
SCLO to SCL2 1/0 These are transfer clock 1/0 pins. (however, SCL2 for the
N-channel open drain output.)
Reference VREF | Applies the reference voltage for the A/D converter and D/A
voltage input converter.
A/D converter |ANO to AN7 | Analog input pins for the A/D converter.
ANO_O to ANO_7
AN2_0 to AN2_7
ADTRG | This is an A/D trigger input pin.
ANEXO0 1/0 This is the extended analog input pin for the A/D converter,
and is the output in external op-amp connection mode.
ANEX1 | This is the extended analog input pin for the A/D converter.
D/A converter |DAO, DA1 (0] These are the output pins for the D/A converter.
CAN module CRX0, CRX1 | These are the input pins for the CAN module.
CTXO0, CTX1 (0] These are the output pins for the CAN module.
I: Input O: Output 1/0: Input/Output
NOTE:

1. Ask the oscillator maker the oscillation characteristic.
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M16C/6N Group (M16C/6N4)

4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8)

Address Register Symbol After Reset
01COh | Timer B3, B4, B5 Count Start Flag TBSR 000XXXXXb
01C1h
81852 Timer A1-1 Register TA11 ;;2
81822 Timer A2-1 Register TA21 ;;2
8183: Timer A4-1 Register TA41 ;;2
01C8h | Three-Phase PWM Control Register 0 INVCO 00h
01C9h Three-Phase PWM Control Register 1 INVC1 00h
01CAh | Three-Phase Output Buffer Register 0 IDBO 00111111b
01CBh | Three-Phase Output Buffer Register 1 IDB1 00111111b
01CCh | Dead Time Timer DTT XXh
01CDh | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XXh
01CEh
01CFh
01DOh ) . XXh
01D1h Timer B3 Register TB3 XXh
01D2h ) . XXh
01D3h Timer B4 Register TB4 XXh
01D4h ) . XXh
01D5h Timer B5 Register TB5 XXh
01D6h
01D7h
01D8h
01D9h
01DAh
01DBh | Timer B3 Mode Register TB3MR 00XX0000b
01DCh | Timer B4 Mode Register TB4MR 00XX0000b
01DDh | Timer B5 Mode Register TB5MR 00XX0000b
01DEh | Interrupt Source Select Register 0 IFSRO 00XXX000b
01DFh | Interrupt Source Select Register 1 IFSR1 00h
01EOh | SI/O3 Transmit/Receive Register S3TRR XXh
01E1h
01E2h | SI/O3 Control Register S3C 01000000b
01E3h | SI/O3 Bit Rate Register S3BRG XXh
01E4h
01E5h
01E6h
01E7h
01E8h
01ESh
01EAh
01EBh
01ECh | UARTO Special Mode Register 4 UOSMR4 00h
01EDh | UARTO Special Mode Register 3 UOSMR3 000X0X0Xb
01EEh | UARTO Special Mode Register 2 UOSMR2 X0000000b
01EFh | UARTO Special Mode Register UOSMR X0000000b
01FOh UART1 Special Mode Register 4 U1SMR4 00h
01F1h | UART1 Special Mode Register 3 U1SMR3 000X0X0Xb
01F2h | UART1 Special Mode Register 2 U1SMR2 X0000000b
01F3h | UART1 Special Mode Register U1SMR X0000000b
01F4h UART2 Special Mode Register 4 U2SMR4 00h
01F5h | UART2 Special Mode Register 3 U2SMR3 000X0X0Xb
01F6h UART2 Special Mode Register 2 U2SMR2 X0000000b
01F7h | UART2 Special Mode Register U2SMR X0000000b
01F8h UART2 Transmit/Receive Mode Register U2MR 00h
01F9h | UART2 Bit Rate Register U2BRG XXh
01FAh . ) XXh
01FBh UART2 Transmit Buffer Register u2TB XXh
01FCh | UART2 Transmit/Receive Control Register 0 u2co 00001000b
01FDh__| UART2 Transmit/Receive Control Register 1 U2C1 00000010b
O1FER UART2 Receive Buffer Register U2RB XXh
01FFh XXh

X: Undefined
NOTE:

1. Blank spaces are reserved. No access is allowed.
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M16C/6N Group (M16C/6N4)

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9)

Address Register Symbol After Reset
0200h CANO Message Control Register 0 COMCTLO 00h
0201h CANO Message Control Register 1 COMCTLA1 00h
0202h CANO Message Control Register 2 COMCTL2 00h
0203h CANO Message Control Register 3 COMCTL3 00h
0204h CANO Message Control Register 4 COMCTL4 00h
0205h CANO Message Control Register 5 COMCTL5 00h
0206h CANO Message Control Register 6 COMCTL6 00h
0207h CANO Message Control Register 7 COMCTL7 00h
0208h CANO Message Control Register 8 COMCTLS8 00h
0209h CANO Message Control Register 9 COMCTL9 00h
020Ah CANO Message Control Register 10 COMCTL10 00h
020Bh CANO Message Control Register 11 COMCTL11 00h
020Ch | CANO Message Control Register 12 COMCTL12 00h
020Dh CANO Message Control Register 13 COMCTL13 00h
020Eh | CANO Message Control Register 14 COMCTL14 00h
020Fh CANO Message Control Register 15 COMCTL15 00h
0210h . X0000001b
0211h CANO Control Register COCTLR XXOX0000b
0212h : 00h
0213h CANO Status Register COSTR X00000016
0214h : 00h
02150 CANO Slot Status Register COSSTR oon
0216h . 00h
0217h CANO Interrupt Control Register COICR oon
0218h ) 00h
0219h CANO Extended ID Register COIDR oon
021Ah ' ' . XXh
021Bh CANO Configuration Register COCONR Xh
021Ch | CANO Receive Error Count Register CORECR 00h
021Dh | CANO Transmit Error Count Register COTECR 00h
021Eh ) . 00h
021Fh CANO Time Stamp Register COTSR oon
0220h CAN1 Message Control Register 0 C1MCTLO 00h
0221h CAN1 Message Control Register 1 C1MCTLA1 00h
0222h CAN1 Message Control Register 2 C1MCTL2 00h
0223h CAN1 Message Control Register 3 C1MCTL3 00h
0224h CAN1 Message Control Register 4 C1MCTL4 00h
0225h CAN1 Message Control Register 5 C1MCTL5 00h
0226h CAN1 Message Control Register 6 C1MCTL6 00h
0227h CAN1 Message Control Register 7 C1MCTL?7 00h
0228h CAN1 Message Control Register 8 C1MCTL8 00h
0229h CAN1 Message Control Register 9 C1MCTL9 00h
022Ah | CAN1 Message Control Register 10 C1MCTL10 00h
022Bh | CAN1 Message Control Register 11 C1MCTL11 00h
022Ch | CAN1 Message Control Register 12 C1MCTL12 00h
022Dh | CAN1 Message Control Register 13 C1MCTL13 00h
022Eh | CAN1 Message Control Register 14 C1MCTL14 00h
022Fh | CAN1 Message Control Register 15 C1MCTL15 00h
0230h . X0000001b
0231h CANT1 Control Register C1CTLR XXOX0000b
0232h ' 00h
0233h CANT1 Status Register C1STR X0000001b
0234h . 00h
0235h CANT1 Slot Status Register C1SSTR oon
0236h . 00h
0237h CANT1 Interrupt Control Register C1ICR oon
0238h ) 00h
0239h CANT1 Extended ID Register C1IDR 0oh
023Ah ) . . XXh
023Bh CANT1 Configuration Register C1CONR XXh
023Ch__| CAN1 Receive Error Count Register C1RECR 00h
023Dh | CAN1 Transmit Error Count Register C1TECR 00h
023Eh ) . 00h
023Fh CANT1 Time Stamp Register C1TSR 0oh

X: Undefined
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M16C/6N Group (M16C/6N4)

5. Electric Characteristics (T/V-ver.)

Table 5.4 Electrical Characteristics (1) "

Symbol Parameter Measuring Condition Min.St?_r;cri)érdMax. Unit
VoH HIGH output  P0_0to PO_7,P1_0toP1_7,P2_0to P2_7,|lon = -5 mA Vce-2.0 Voo |V
voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7, P7_0, P7_2to P7_7,
P8_0 to P8_4, P8_6, P8_7, P9_0,
P9_2to P9_7, P10_0 to P10_7
Vo HIGH output ~ P0_0toP0_7,P1_0toP1_7,P2_0to P2_7,|lon = —200 pA Vce-0.3 Vee | V
voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7, P7_0, P7_2to P7_7,
P8_0 to P8_4, P8_6, P8_7, P9_0,
P9_2to P9_7, P10_0 to P10_7
Vo HIGH output XOUT |HIGHPOWER lon = =1 mA 3.0 Vce \Y
voltage LOWPOWER low = —0.5 mA 3.0 Vee
HIGH output XCOUT |HIGHPOWER With no load applied 2.5 \Y
voltage LOWPOWER With no load applied 1.6
VoL LOW output P0O_0toPO_7,P1_0toP1_7,P2_0toP2_7,|lo. =5 mA 20 | V
voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7,P7_0to P7_7,P8_0to P8_4,
P8_6,P8_7,P9_0toP9_7,P10_0to P10_7
VoL LOW output PO_OtoPO_7,P1_0toP1_7,P2_0toP2_7,|loL = 200 YA 045 | V
voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7, P7_0to P7_7,P8_0to P8_4,
P8_6,P8_7,P9_0toP9_7,P10_0to P10_7
VoL LOW output XOUT |HIGHPOWER lo. = 1 mA 20 | V
voltage LOWPOWER lo = 0.5 mA 2.0
LOW output XCOUT |HIGHPOWER With no load applied 0 \%
voltage LOWPOWER With no load applied 0
Vr+-Vr- [Hysteresis HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, 0.2 1.0 | V
INTO to INT5, NMI, ADTRG, CTSO to CTS2,
SCLOto SCL2, SDAO to SDA2, CLKO to CLK3,
TAOOUT to TA40UT, KIO to KI3,
RXDO to RXD2, SIN3
Vr+-Vr- [Hysteresis RESET 0.2 25 |V
Iin HIGH input PO_0toPO_7,P1_0toP1_7,P2_0toP2_7,|Vi=5V 5.0 | pA
current P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7,P7_0to P7_7,P8_0to P8_7,
P9_0to P9_7, P10_0to P10_7,
XIN, RESET, CNVSS, BYTE
I LOW input PO_Oto PO_7,P1_0toP1_7,P2_0toP2_7,|Vi=0 V -5.0 | YA
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,
XIN, RESET, CNVSS, BYTE
Reucue |Pull-up P0O_0toPO_7,P1_0toP1_7,P2_0toP2_7,|Vi=0 V 30 | 50 | 170 | kQ
resistance P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7, P7_0,P7_2to P7_7,P8_0to
P8_4, P8_6, P8_7, P9_0, P9_2 to P9_7,
P10_0 to P10_7
Rixin Feedback resistance XIN 1.5 MQ
Rixcn |Feedback resistance XCIN 15 MQ
V&AM RAM retention voltage At stop mode 2.0 Vv
NOTES:

1. Referenced to VCC =4.2t0 5.5V, VSS =0V at Topr = —40 to 85°C, f(BCLK) = 20 MHz unless otherwise specified.
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (T/V-ver.)

Timing Requirements VCC =5V
(Referenced to VCC =5V, VSS =0 V, at Topr = —40 to 85°C unless otherwise specified)

Table 5.17 Timer B Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter Min. Vax. Unit
te(re) TBIiIN input cycle time (counted on one edge) 100 ns
tw(teH) TBIIN input HIGH pulse width (counted on one edge) 40 ns
tw(tsL) TBIIN input LOW pulse width (counted on one edge) 40 ns
tere) TBIIN input cycle time (counted on both edges) 200 ns
tw(tBH) TBIIN input HIGH pulse width (counted on both edges) 80 ns
tw(tsL) TBIIN input LOW pulse width (counted on both edges) 80 ns
Table 5.18 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter Min. Max. Unit
tere) TBIlIN input cycle time 400 ns
tw(tBH) TBIIN input HIGH pulse width 200 ns
twrsL) TBIIN input LOW pulse width 200 ns
Table 5.19 Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter Standard Unit
Min. Max.
terB) TBIIN input cycle time 400 ns
tw(rsH) TBIIN input HIGH pulse width 200 ns
tw(teL) TBilN input LOW pulse width 200 ns
Table 5.20 A/D Trigger Input
Symbol Parameter Standard Unit
Min. Max.
tcab) ADTRG input cycle time (trigger able minimum) 1000 ns
tw(aDL) ADTRG input LOW pulse width 125 ns
Table 5.21 Serial Interface
Symbol Parameter .Standard Unit
Min. Max.
te(ck) CLKi input cycle time 200 ns
twickh) CLKi input HIGH pulse width 100 ns
tw(cky) CLKi input LOW pulse width 100 ns
tac-q) TXDi output delay time 80 ns
thc-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 70 ns
thc-p) RXDi input hold time 90 ns
Table 5.22 External Interrupt INTi Input
Symbol Parameter Mif_tandaﬁax. Unit
tw(NH) INTi input HIGH pulse width 250 ns
twony) INTi input LOW pulse width 250 ns
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (T/V-ver.)

Switching Characteristics VCC =5V
(Referenced to VCC =5V, VSS =0V, at Topr =—40 to 85 °C unless otherwise specified)

Table 5.24 Memory Expansion Mode and Microprocessor Mode (for 1- to 3-wait setting and external area access)

Symbol Parameter '\(/I)‘(e)iiilijtrirr? Miitandaﬁax. Unit
tdecLk-aD) [ Address output delay time Figure 5.2 25 ns
thiecLk-ap) [ Address output hold time (in relation to BCLK) 4 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 1) ns
tdcLk-cs) [ Chip select output delay time 25 ns
thcLk-cs) | Chip select output hold time (in relation to BCLK) 4 ns
taeoLk-aLE) | ALE signal output delay time 15 ns
thoLk-ALE) | ALE signal output hold time —4 ns
tacLk-rRD) | RD signal output delay time 25 ns
thieck-rp) [ RD signal output hold time 0 ns
taecLk-wr) | WR signal output delay time 25 ns
theck-wr) | WR signal output hold time 0 ns
tascLk-oe) | Data output delay time (in relation to BCLK) 40 ns
thecik-oB) | Data output hold time (in relation to BCLK) © 4 ns
taoB-wr) Data output delay time (in relation to WR) (NOTE 2) ns
th(wr-DB) Data output hold time (in relation to WR) ©® (NOTE 1) ns
tagok-Hoa) | HLDA output delay time 40 ns
NOTES:

1. Calculated according to the BCLK frequency as follows:
0.5 X 10°
fisoLk) o lnel
2. Calculated according to the BCLK frequency as follows:
(n—0.5) X 10° nis “1” for 1-wait setting, “2” for 2-wait setting and “3” for 3-wait setting.
oK) YOSl \When n = 1, (BCLK) is 12.5 MHz o less.

3. This standard value shows the timing when the

output is off, and does not show hold time of

data bus. R
Hold time of data bus varies with capacitor volume DBi

and pull-up (pull-down) resistance value. C
Hold time of data bus is expressed in J_:

t=—CR X In (1 —VoL/ Vcc)

by a circuit of the right figure.

For example, when VoL = 0.2 Vcc, C = 30 pF,
R =1 kQ, hold time of output “L” level is

t =—30pF X 1kQ X In(1-0.2 Voc/ Vec) =6.7 ns.
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (T/V-ver.)
VCC =5V
XIN input
tr—>{|<— tw(H) tr—>|<— tw(L)
|
tc |
te(TA)
tw(TAH)
TAIIN input \
tw(TAL)
te(UP)
tw(UPH)
TAIOUT input \
tw(UPL)
TAIOUT input
(Up/down input) ><

During event counter mode

TAIIN input

(When count on falling edge th(rin—up) tsuuP—TiIN)

is selected)

TAIIN input

(When count on rising edge

is selected)

Two-phase pulse input in event counter mode

teaa \
TAIIN input A N %
tsurAIN—TAOUT) tsu(TAIN—TAOU‘T)
. . su(TAOUT—TAIN)
TAIOUT input |
tsuraoUT—TAIN)
tc(TB)
tw(TBH)
TBIIN input
tw(TBL)
\
tc(AD)
tw(ADL)
ADTRG input
tc(CK)
tw(CKH)
CLKi
tw(CKL) thie—a
TXDi X X
tdc—Q) |, tsu(b—C) th(C—D)
RXDi * #

tw(NL)
INTi input
— tw(INH)

Figure 5.3 Timing Diagram (1)

]
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Measuring conditions :

e VCC

e Input timing voltage

e Output timing voltage : VoL =0.4V, VoH=2.4V
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Figure 5.5 Timing Diagram (3)
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M16C/6N Group (M16C/6N4)

5. Electric Characteristics (Normal-ver.)

Table 5.32 Electrical Characteristics (1) " VCC =5V
Symbol Parameter Measuring Condition Min.St?l'r;/(:)?rdMax. Unit
Von HIGH output PO_0toP0O_7,P1_0toP1_7,P2_0to P2_7,|lon = -5 mA Vec-2.0 Vee \%

voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7, P7_0, P7_2 to P7_7,
P8_0 to P8_4, P8_6, P8_7, P9_0,
P9_2to P9_7,P10_0to P10_7
VoH HIGH output PO_0toP0_7,P1_0toP1_7,P2_0to P2_7,|lon = —200 pA Vcc-0.3 Vce Vv
voltage P3_0toP3_7,P4 0toP4_7,P5_0toP5_7,
P6_0to P6_7, P7_0, P7_2 to P7_7,
P8_0 to P8_4, P8_6, P8_7, P9_0,
P9_2to P9_7,P10_0to P10_7
Vo HIGH output XOUT |HIGHPOWER lon = =1 mA 3.0 Vee Vv
voltage LOWPOWER lon = 0.5 mA 3.0 Vee
HIGH output XCOUT [HIGHPOWER With no load applied 2.5 \Y
voltage LOWPOWER With no load applied 1.6
VoL LOW output PO_0toP0O_7,P1_0toP1_7,P2_0toP2_7,|lo. =5 mA 2.0 Vv
voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0toP6_7,P7_0toP7_7,P8_0to P8_4,
P8_6,P8_7,P9_0to P9_7,P10_0to P10_7
VoL LOW output PO_0toP0O_7,P1_0toP1_7,P2_0to P2_7,|lo. = 200 pA 0.45 \
voltage P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0toP6_7,P7_0to P7_7,P8_0to P8_4,
P8_6,P8_7,P9_0to P9_7,P10_0to P10_7
VoL LOW output XOUT |HIGHPOWER lo. =1 mA 20 | V
voltage LOWPOWER lo. = 0.5 mA 2.0
LOW output XCOUT |HIGHPOWER With no load applied 0 \%
voltage LOWPOWER With no load applied 0
Vr+-Vr- [Hysteresis HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, 0.2 1.0 \Y
INTO to INT5, NMI, ADTRG, CTS0 to CTS2,
SCLOto SCL2, SDAO to SDA2, CLKO to CLKS,
TAOOUT to TA40UT, KIO to KI3,
RXDO to RXD2, SIN3
Vr1+-V1- |Hysteresis RESET 0.2 25 \Y
lin HIGH input PO_0toP0O_7,P1_0toP1_7,P2_0toP2_7,|Vi=5V 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,
XIN, RESET, CNVSS, BYTE
I LOW input P0_0toP0_7,P1_0toP1_7,P2 0toP2_7,|Vi=0V -5.0 | YA
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,
XIN, RESET, CNVSS, BYTE
Reutue |Pull-up P0_0toPO_7,P1_0toP1_7,P2_0toP2_7,|Vi=0V 30 | 50 | 170 | kQ
resistance P3_0toP3_7,P4_0toP4_7,P5_0toP5_7,
P6_0to P6_7,P7_0,P7_2toP7_7,P8_0to
P8_4, P8_6, P8_7, P9_0, P9_2 to P9_7,
P10_0to P10_7
Rixin Feedback resistance XIN 1.5 MQ
Rixcn |Feedback resistance XCIN 15 MQ
VRaAM RAM retention voltage At stop mode 2.0 \Y,
NOTES:

1. Referenced to VCC =4.2t0 5.5V, VSS =0V at Topr = —40 to 85°C, f(BCLK) = 24 MHz unless otherwise specified.
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Timing Requirements VCC =5V
(Referenced to VCC =5V, VSS =0 V, at Topr = —40 to 85°C unless otherwise specified)

Table 5.34 External Clock Input (XIN Input)

Standard .
Symbol Parameter Vin. Max, Unit
tc External clock input cycle time 62.5 ns
twr) External clock input HIGH pulse width 25 ns
twi) External clock input LOW pulse width 25 ns
tr External clock rise time 15 ns
t External clock fall time 15 ns

Table 5.35 Memory Expansion Mode and Microprocessor Mode
Standard .
Symbol Parameter Vin Max. Unit
tac1(RD-DB) Data input access time (for setting with no wait) (NOTE1)| ns
tac2(RD-DB) Data input access time (for setting with wait) (NOTE 2)| ns
tac3(rRD-DB) Data input access time (when accessing multiplexed bus area) (NOTE 3)| ns
tsu(B-RD) Data input setup time 40 ns
tsurov-ecik) |RDY input setup time 30 ns
tsuroLp-scLk) |[HOLD input setup time 40 ns
th(rD-DB) Data input hold time 0 ns
thecikroy)  [RDY input hold time 0 ns
thecik-Hop) [HOLD input hold time 0 ns

NOTES:
1. Calculated according to the BCLK frequency as follows:
0.5 X 10°
ioLk) ~ rolnsl

2. Calculated according to the BCLK frequency as follows:

(n—0.5) X 10°

H(BCLK) — 45 [ns] nis “2” for 1-wait setting, “3” for 2-wait setting and “4” for 3-wait setting.

3. Calculated according to the BCLK frequency as follows:

(n —05) X 109 H “ry” H H “ryn H H
HBOLK) 45 [ns] n is “2” for 2-wait setting, “3” for 3-wait setting.
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Timing Requirements VCC =5V
(Referenced to VCC =5V, VSS =0 V, at Topr = —40 to 85°C unless otherwise specified)

Table 5.42 Timer B Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter Min. Vax. Unit
te(re) TBIiIN input cycle time (counted on one edge) 100 ns
tw(teH) TBIIN input HIGH pulse width (counted on one edge) 40 ns
tw(tsL) TBIIN input LOW pulse width (counted on one edge) 40 ns
tere) TBIIN input cycle time (counted on both edges) 200 ns
tw(tBH) TBIIN input HIGH pulse width (counted on both edges) 80 ns
tw(tsL) TBIIN input LOW pulse width (counted on both edges) 80 ns
Table 5.43 Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter Min. Max. Unit
tere) TBIlIN input cycle time 400 ns
tw(tBH) TBIIN input HIGH pulse width 200 ns
twrsL) TBIIN input LOW pulse width 200 ns
Table 5.44 Timer B Input (Pulse Width Measurement Mode)
Symbol Parameter Standard Unit
Min. Max.
terB) TBIIN input cycle time 400 ns
tw(rsH) TBIIN input HIGH pulse width 200 ns
tw(teL) TBilN input LOW pulse width 200 ns
Table 5.45 A/D Trigger Input
Standard .
Symbol Parameter Min. Max. Unit
tcab) ADTRG input cycle time (trigger able minimum) 1000 ns
twaoy) ADTRG input LOW pulse width 125 ns
Table 5.46 Serial Interface
Symbol Parameter Mi:tanda:\jax' Unit
te(ck) CLKi input cycle time 200 ns
twickh) CLKi input HIGH pulse width 100 ns
tw(cky) CLKi input LOW pulse width 100 ns
tac-q) TXDi output delay time 80 ns
thc-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 70 ns
thc-p) RXDi input hold time 90 ns
Table 5.47 External Interrupt INTi Input
Symbol Parameter Mif_tandaﬁax. Unit
tw(nm) INTi input HIGH pulse width 250 ns
tw(nw) INTi input LOW pulse width 250 ns
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Switching Characteristics VCC =5V
(Referenced to VCC =5V, VSS =0V, at Topr = —40 to 85 °C unless otherwise specified)

Table 5.50 Memory Expansion Mode and Microprocessor Mode
(for 2- to 3-wait setting, external area access and multiplexed bus selection)

Symbol Parameter '\(/I)?)iiilijtrii(?r? Miitandaﬁax. Unit
tdecLk-aD) [ Address output delay time Figure 5.12 25 ns
thiscLk-aD) | Address output hold time (in relation to BCLK) 4 ns
th(rRD-AD) Address output hold time (in relation to RD) (NOTE 1) ns
th(wr-AD) Address output hold time (in relation to WR) (NOTE 1) ns
tdecLk-cs) [ Chip select output delay time 25 ns
thoLk-cs) | Chip select output hold time (in relation to BCLK) 4 ns
th(rD-CS) Chip select output hold time (in relation to RD) (NOTE 1) ns
thwr-cs) Chip select output hold time (in relation to WR) (NOTE 1) ns
tacLk-rRD) | RD signal output delay time 25 ns
thieck-rp) [ RD signal output hold time 0 ns
taeck-wr) [ WR signal output delay time 25 ns
thecLk-wr) | WR signal output hold time 0 ns
tacLk-oB) | Data output delay time (in relation to BCLK) 40 ns
thcLk-oe) | Data output hold time (in relation to BCLK) 4 ns
taoB-wR) Data output delay time (in relation to WR) (NOTE 2) ns
th(wr-DB) Data output hold time (in relation to WR) (NOTE 1) ns
taeckron) | HLDA output delay time 40 ns
taeoLk-ALE) | ALE signal output delay time (in relation to BCLK) 15 ns
thiecLk-aLE) [ ALE signal output hold time (in relation to BCLK) -4 ns
ta(ap-ALE) ALE signal output delay time (in relation to Address) (NOTE 3) ns
th(ALE-AD) ALE signal output hold time (in relation to Address) (NOTE 4) ns
td(Ap-RD) RD signal output delay from the end of Address 0 ns
taap-we) WR signal output delay from the end of Address 0 ns
taz(ro-ap) | Address output floating start time 8 ns

NOTES:
1. Calculated according to the BCLK frequency as follows:
0.5 x 10°
ieoLk) ~ olns]

2. Calculated according to the BCLK frequency as follows:

—0.5) X 10°
An-05) X107 f((I;gI)_K) 0 —40[ns] nis “2” for 2-wait setting, “3” for 3-wait setting.

3. Calculated according to the BCLK frequency as follows:

0.5X10° _
fBoLK) 2o sl

4. Calculated according to the BCLK frequency as follows:

0.5 X 10°

feoLk) o nsl
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Timing Requirements VCC=33V
(Referenced to VCC = 3.3 V, VSS =0V, at Topr = —40 to 85°C unless otherwise specified)

Table 5.52 External Clock Input (XIN Input)

Standard .
Symbol Parameter Vin. Max, Unit
tc External clock input cycle time 62.5 ns
twr) External clock input HIGH pulse width 25 ns
twi) External clock input LOW pulse width 25 ns
tr External clock rise time 15 ns
t External clock fall time 15 ns

Table 5.53 Memory Expansion Mode and Microprocessor Mode
Standard .
Symbol Parameter Vin Max. Unit
tac1(RD-DB) Data input access time (for setting with no wait) (NOTE1)| ns
tac2(RD-DB) Data input access time (for setting with wait) (NOTE 2)| ns
tac3(rRD-DB) Data input access time (when accessing multiplexed bus area) (NOTE 3)| ns
tsu(B-RD) Data input setup time 50 ns
tsurov-c) [RDY input setup time 40 ns
tsuHoLp-eck) |HOLD input setup time 50 ns
th(rD-DB) Data input hold time 0 ns
thecikroy)  [RDY input hold time 0 s
thecik-Hop) [HOLD input hold time 0 ns

NOTES:
1. Calculated according to the BCLK frequency as follows:
0.5 X 10°
iecLk) oo ns!

2. Calculated according to the BCLK frequency as follows:

(n—0.5) X 10°

H(BCLK) — 60 [ns] nis “2” for 1-wait setting, “3” for 2-wait setting and “4” for 3-wait setting.

3. Calculated according to the BCLK frequency as follows:

(n-0.5) X 10° o _ o | _
f(BCLK) 60 [ns]  nis “2” for 2-wait setting, “3” for 3-wait setting.
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Timing Requirements VCC=33V
(Referenced to VCC = 3.3 V, VSS =0V, at Topr = —40 to 85°C unless otherwise specified)

Table 5.54 Timer A Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter Min. Vax. Unit
tera) TAIIN input cycle time 150 ns
tw(tAH) TAIIN input HIGH pulse width 60 ns
tw(ran TAIIN input LOW pulse width 60 ns
Table 5.55 Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter Vin. Vax. Unit
to(ta) TAIIN input cycle time 600 ns
tw(tAH) TAIIN input HIGH pulse width 300 ns
tw(ran TAIIN input LOW pulse width 300 ns
Table 5.56 Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard .
Symbol Parameter Vin Max. Unit
to(ta) TAIIN input cycle time 300 ns
tw(TAH) TAIIN input HIGH pulse width 150 ns
tw(ran TAIIN input LOW pulse width 150 ns
Table 5.57 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard .
Symbol Parameter Min. Max. Unit
tw(tAH) TAIIN input HIGH pulse width 150 ns
tw(TAL) TAIIN input LOW pulse width 150 ns

Table 5.58 Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Standard .

Symbol Parameter Min. NMax. Unit
teur) TAIOUT input cycle time 3000 ns
tw(uPH) TAIOUT input HIGH pulse width 1500 ns
twury) TAIOUT input LOW pulse width 1500 ns
tsuup-TiN) TAIOUT input setup time 600 ns
th(tiN-UP) TAIOUT input hold time 600 ns

Table 5.59 Timer A Input (Two-phase Pulse Input in Event Counter Mode)

Standard .

Symbol Parameter in. Max. Unit
te(ra) TAIIN input cycle time 2 us
tsurain-taoum) [ TAIOUT input setup time 500 ns
tsuraout-TaN) | TAIIN input setup time 500 ns
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Switching Characteristics VCC =33V
(Referenced to VCC = 3.3 V, VSS =0V, at Topr = -40 to 85 °C unless otherwise specified)

Table 5.67 Memory Expansion Mode and Microprocessor Mode (for 1- to 3-wait setting and external area access)

Symbol Parameter '\C/I)i?wzlijtrii(:? Mi:tandaﬁax. Unit
tascLk-ap) [ Address output delay time Figure 5.21 30 ns
thiecLk-ap) [ Address output hold time (in relation to BCLK) 4 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 1) ns
tacLk-cs) [ Chip select output delay time 30 ns
thiecLk-cs) | Chip select output hold time (in relation to BCLK) 4 ns
taeLk-aLe) | ALE signal output delay time 25 ns
thecLk-aLE) | ALE signal output hold time —4 ns
tacLk-rD) | RD signal output delay time 30 ns
thieck-rp) [ RD signal output hold time 0 ns
taeLk-wr) | WR signal output delay time 30 ns
thieck-wr) | WR signal output hold time 0 ns
tacLk-bB) | Data output delay time (in relation to BCLK) 40 ns
thecLk-oB) | Data output hold time (in relation to BCLK) © 4 ns
taoB-wr) Data output delay time (in relation to WR) (NOTE 2) ns
th(wr-DB) Data output hold time (in relation to WR) @ (NOTE 1) ns
taecik-voa) | HLDA output delay time 40 ns

NOTES:
1. Calculated according to the BCLK frequency as follows:
0.5 x 10°
fisoLk) o lnel
2. Calculated according to the BCLK frequency as follows:
(n—0.5) X 10° nis “1” for 1-wait setting, “2” for 2-wait setting and “3” for 3-wait setting.
oK) 0"l \When n =1, (BCLK) is 12.5 MHz o less.
3. This standard value shows the timing when the
output is off, and does not show hold time of
data bus. R
Hold time of data bus varies with capacitor volume DBi
and pull-up (pull-down) resistance value. C
Hold time of data bus is expressed in l

t=—CR XIn (1 - VoL / Vcc)

by a circuit of the right figure.

For example, when VoL = 0.2 Vcc, C = 30 pF,
R =1 kQ, hold time of output “L” level is

t =—30pF X 1kQ X In(1-0.2 Voc / Vec) =6.7 ns.
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Switching Characteristics VCC=33V
(Referenced to VCC =3.3 V, VSS =0V, at Topr = —40 to 85 °C unless otherwise specified)

Table 5.68 Memory Expansion Mode and Microprocessor Mode
(for 2- to 3-wait setting, external area access and multiplexed bus selection)

Symbol Parameter '\(/I)?)iiilijtrii(?r? Miitandaﬁax. Unit
tdecLk-aD) [ Address output delay time Figure 5.21 50 ns
thiscLk-aD) | Address output hold time (in relation to BCLK) 4 ns
th(rRD-AD) Address output hold time (in relation to RD) (NOTE 1) ns
th(wr-AD) Address output hold time (in relation to WR) (NOTE 1) ns
tdecLk-cs) [ Chip select output delay time 50 ns
thoLk-cs) | Chip select output hold time (in relation to BCLK) 4 ns
th(rD-CS) Chip select output hold time (in relation to RD) (NOTE 1) ns
thwr-cs) Chip select output hold time (in relation to WR) (NOTE 1) ns
tacLk-rRD) | RD signal output delay time 40 ns
thieck-rp) [ RD signal output hold time 0 ns
taeck-wr) [ WR signal output delay time 40 ns
thecLk-wr) | WR signal output hold time 0 ns
tacLk-oB) | Data output delay time (in relation to BCLK) 50 ns
thcLk-oe) | Data output hold time (in relation to BCLK) 4 ns
taoB-wR) Data output delay time (in relation to WR) (NOTE 2) ns
th(wr-DB) Data output hold time (in relation to WR) (NOTE 1) ns
taeckron) | HLDA output delay time 40 ns
taeoLk-ALE) | ALE signal output delay time (in relation to BCLK) 25 ns
thiecLk-aLE) [ ALE signal output hold time (in relation to BCLK) -4 ns
ta(ap-ALE) ALE signal output delay time (in relation to Address) (NOTE 3) ns
th(ALE-AD) ALE signal output hold time (in relation to Address) (NOTE 4) ns
td(Ap-RD) RD signal output delay from the end of Address 0 ns
taap-we) WR signal output delay from the end of Address 0 ns
taz(ro-ap) | Address output floating start time 8 ns
NOTES:

1. Calculated according to the BCLK frequency as follows:
0.5 x 10°
ieoLk) NSl

2. Calculated according to the BCLK frequency as follows:

—0.5) X 10°
An-05) X107 f((I;gI)_K) 0 —-50[ns] nis “2” for 2-wait setting, “3” for 3-wait setting.

3. Calculated according to the BCLK frequency as follows:

0.5X10° _
feoLk) ~ olnsl

4. Calculated according to the BCLK frequency as follows:

0.5 X 10°

feoLk) o nsl
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5. Electric Characteristics (Normal-ver.)

Memory Expansion Mode and Microprocessor Mode
Read timing

(For 3-wait setting and external area access)
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This document is under development and its contents are subject to change.

M16C/6N Group (M16C/6N4)

Under development

RENESAS

:ViL=06V,VH=2.7V

e Output timing voltage : VoL = 1.65 V, Von = 1.65 V

3.3V

Measuring conditions :
e Input timing voltage

e VCC
Figure 5.27 Timing Diagram (6)
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REVISION HISTORY

M16C/6N Group (M16C/6N4) Data Sheet

Rev. Date Description
Page Summary
1.00 [Jun. 30, 2003 — First edition issued
2.00 [Nov. 10, 2004 — Revised edition issued
*Words standardizes (on-chip oscillator)
*100P6Q-A (100-pin version) is added.
*Revised parts and revised contents are as follows (except for change of a layout
and an expressional change).
1 1. Overview 3rd line: "and LQFP" is added.
2 Table 1.1 Performance outline of M16C/6N Group (M16C/6N4)
e Operation Mode is added.
* Address Space is added.
e Power Consumption is revised.
*"LQFP" is added to Package.
4 Table 1.2 Product List is revised.
Figure 1.2 Type No., Memory Size, and Package:
*"GP: Package 100P6Q-A" is added to Package type.
5 Figure 1.3 Pin Configuration (Top View) (1): "ZP" is added.
6 Figure 1.4 Pin Configuration (Top View) (2) is added. (100P6Q-A)
8 Table 1.4 Pin Description (2): "ZP" is added to Timer A.
12 3. Memory
* 5th to 6th lines: The description about the flash memory version (block A) is added.
Figure 3.1 Memory Map
e Interenal ROM (data area) is added.
*NOTES 3, 4 are added and NOTE 5 is revised.
13 Table 4.1 SFR Information (1)
*The value of After Reset in PM1 register is revised.
* The value of After Reset in CM2 register is revised.
19 Table 4.7 SFR Information (7)
* The value of After Reset in FMRO register is revised.
27 Table 4.15 SFR Information (15)
* The value of After Reset in UOC1 register is revised.
* The value of After Reset in U1C1 register is revised.
*NOTE 1 is added.
28 Table 4.16 SFR Information (16)
*The value of After Reset in DAO, DA1 registers are revised.
29 Table 5.1 Absolute Maximum Ratings
*"Flash Program Erase" in Operating Ambient Temperature is added.
31 Table 5.3 Recommended Operating Conditions (2)
e Parameters of Power Supply Ripple are added.
*NOTE 4 is revised.
Figure 5.1 Timing of Voltage Fluctuation is added.
32 Table 5.4 Electrical Characteristics (1): Hysteresis

¢ "'CLK4" is revised to "CLK3", and "TA20UT" is revised to "TAOOUT".
e Max. of Standard in RESET is revised from "2.2" to "2.5".
¢ XIN is added.
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REVISION HISTORY M16C/6N Group (M16C/6N4) Data Sheet

Rev. Date Description
Page Summary
2.40 |Aug. 25,2006 7,8 Tables 1.3 and 1.4 List of Pin Names (1)(2) are added.
9 Table 1.5 Pin Functions (1)
* 3.0 to 5.5 V (Normal-ver.) is added to Description of Power supply input.
22 Table 4.8 SFR Information (8)
* The value of After Reset in IDBO register is revised.
* The value of After Reset in IDB1 register is revised.
33 Table 5.3 Recommended Operating Conditions (2)
* Power supply ripple is deleted. (three items)
Figure 5.1 Voltage Fluctuation Timing is deleted.
34 Table 5.4 Electrical Characteristics (1): Hysteresis XIN is deleted.
521087 | 5.2 Electrical Characteristics (Normal-ver.) is added.
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