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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) 4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11)

Address Register Symbol After Reset
0280h XXh
0281h XXh
0282h X i XXh
0283 CAN1 Message Box 2: Identifier / DLC XXh
0284h XXh
0285h XXh
0286h XXh
0287h XXh
0288h XXh
028h CAN1 Message Box 2: Data Field XXh
028Ah XXh
028Bh XXh
028Ch XXh
028Dh XXh
028Eh e XXh
028Fh CAN1 Message Box 2: Time Stamp XXh
0290h XXh
0291h XXh
0292h X i XXh
0293h CAN1 Message Box 3: Identifier / DLC XXh
0294h XXh
0295h XXh
0296h XXh
0297h XXh
0298h XXh
0299h . ) XXh
029Ah CAN1 Message Box 3: Data Field Xh
029Bh XXh
029Ch XXh
029Dh XXh
029Eh - XXh
029Fh CAN1 Message Box 3: Time Stamp XXh
02A0h XXh
02A1h XXh
02A2h . i XXh
02A3h CAN1 Message Box 4: Identifier / DLC XXh
02A4h XXh
02A5h XXh
02A6h XXh
02A7h XXh
02A8h XXh
02A%9h . . XXh
02AAR CAN1 Message Box 4: Data Field Xh
02ABh XXh
02ACh XXh
02ADh XXh
02AEh - XXh
02AFh CAN1 Message Box 4: Time Stamp XXh
02B0h XXh
02B1h XXh
02B2h . i XXh
02B3h CAN1 Message Box 5: Identifier / DLC XXh
02B4h XXh
02B5h XXh
02B6h XXh
02B7h XXh
02B8h XXh
02B9h . ) XXh
02BAN CAN1 Message Box 5: Data Field Xh
02BBh XXh
02BCh XXh
02BDh XXh
02BEh - XXh
02BFh CAN1 Message Box 5: Time Stamp XXh

X: Undefined
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M16C/6N Group (M16C/6N4) 4. Special Function Registers (SFRs)

Table 4.16 SFR Information (16) @

Address Register Symbol After Reset
ggg?: A/D Register 0 ADO iiﬂ
82852 A/D Register 1 AD1 iiﬂ
82822 A/D Register 2 AD2 iiﬂ
8ggs: A/D Register 3 AD3 iiﬂ
8ggg: A/D Register 4 AD4 iiﬂ
gggg: A/D Register 5 AD5 iiﬂ
gggg: A/D Register 6 AD6 iiﬂ
gggEE A/D Register 7 AD7 iiﬂ
03D0h
03D1h
03D2h
03D3h
03D4h | A/D Control Register 2 ADCON2 00h
03D5h
03D6h | A/D Control Register 0 ADCONO 00000XXXb
03D7h A/D Control Register 1 ADCONI1 00h
03D8h | D/A Register 0 DAO 00h
03D9%h
03DAh | D/A Register 1 DA1 00h
03DBh
03DCh | D/A Control Register DACON 00h
03DDh
03DEh
03DFh
03EOh Port PO Register PO XXh
03E1h | 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
03F0h Port P8 Register P8 XXh
03F1h | Port P9 Register P9 XXh
03F2h | Port P8 Direction Register PD8 00X00000b
03F3h | Port P9 Direction Register PD9 00h
03F4h Port P10 Register P10 XXh
03F5h
03F6h Port P10 Direction Register PD10 00h
03F7h
03F8h
03F9h
03FAh
03FBh
03FCh | Pull-up Control Register 0 PURO 00h

. 00000000b (1)
03FDh | Pull-up Control Register 1 PUR1 00000010b
03FEh | Pull-up Control Register 2 PUR2 00h
03FFh | Port Control Register PCR 00h

X: Undefined
NOTES:

1. At hardware reset, the register is as follows:

- 00000000b where "L" is input to the CNVSS pin

+ 00000010b where "H" is input to the CNVSS pin

At software reset, watchdog timer reset and oscillation stop detection reset, the register is as follows:

- 00000000b where bits PM01 to PMOO in the PMO register are 00b (single-chip mode)

- 00000010b where bits PM01 to PMO0O in the PMO register are 01b (memory expansion mode) or 11b (microprocessor mode)
2. Blank spaces are reserved. No access is allowed.
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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.)

Table 5.5 Electrical Characteristics (2) "

. . Standard .
Symbol Parameter Measuring Condition Min. | Tvo. | Max. Unit

lcc Power supply In single-chip mode, | Mask ROM f(BCLK) = 20 MHz, 18 32 | mA
current the output pins are PLL operation,
(VCC=4.2t05.5V)|open and other pins No division
are VSS. On-chip oscillation, 1 mA
No division
Flash memory |f(BCLK) = 20 MHz, 20 34 | mA
PLL operation,
No division
On-chip oscillation, 1.8 mA
No division
Flash memory |f(BCLK) = 10 MHz, 15 mA
program VCC =5V
Flash memory |f(BCLK) = 10 MHz, 25 mA
erase VCC =5V
Mask ROM f(BCLK) = 32kHz, 25 pA
Low power dissipation
mode, ROM @
Flash memory [f(BCLK) = 32 kHz, 25 A
Low power dissipation
mode, RAM @
f(BCLK) = 32 kHz, 420 pA
Low power dissipation
mode,

Flash memory @
Mask ROM On-chip oscillation, 50 A
Flash memory |Wait mode
f(BCLK) = 32 kHz, 8.5 HA
Wait mode @,
Oscillation capacity High
f(BCLK) = 32 kHz, 3.0 HA
Wait mode @,
Oscillation capacity Low
Stop mode, 0.8 | 3.0 | pA
Topr = 25°C

NOTES:
1. Referenced to VCC =4.2t0 5.5V, VSS =0V at Topr = —40 to 85°C, f(BCLK) = 20 MHz unless otherwise specified.
2. This indicates the memory in which the program to be executed exists.
3. With one timer operated using fC32.
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5. Electric Characteristics (T/V-ver.)

5V

vVCC

1 teye

BCLK

Memory Expansion Mode and Microprocessor Mode
Read timing

(For 2-wait setting and external area access)
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M16C/6N Group (M16C/6N4)

Under development

(0.5 X tcyc-10)ns.min
:ViL=08V,ViH=2.0V
¢ Output timing voltage : VoL =0.4V, VoH=2.4V
RENESAS

5V

Measuring conditions :
e Input timing voltage

* VCC
Figure 5.7 Timing Diagram (5)
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vVCC

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

Memory Expansion Mode and Microprocessor Mode
Read timing

(For 3-wait setting and external area access)
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M16C/6N Group (M16C/6N4)

Under development

(0.5 X tcyc-10)ns.min

RENESAS

(2.5 X tcyc-40)ns.min

:ViL=08V,ViH=2.0V

e Output timing voltage : VoL =0.4 V, VoH =2.4 V

5V

Measuring conditions :
e Input timing voltage

e VCC

Figure 5.8 Timing Diagram (6)
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Table 5.31 Power Supply Circuit Timing Characteristics

Measuring Standard .
Symbol Parameter Condition [ Min. | Typ. [ Max.| ="
ta(p-r) Time for internal power supply stabilization during powering-on |VCC =3.0t0 5.5V 2 ms
td(r-s) STOP release time 150 | us
taw-s) Low power dissipation mode wait mode release time 150 | ps
tap-Rr) : I
Time for internal power supply vCC /
stabilization during powering-on - >
' ta(P-R) '
tar-s) Interrupt for
. (a) Stop mode release |
STOP release time or . :
(b) Wait mode release
taw-s) : :
Low power dissipation mode CPU clock umlmlmmmm
wait mode release time : '
(@ td(R-s)
(b) ' taw-s) '

Figure 5.11 Power Supply Circuit Timing Diagram
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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.)

Memory Expansion Mode and Microprocessor Mode
(For 1-wait setting and external area access)

Read timing

VCC=5V

BCLK / :
1 | | . i H .
| tagoikcs) : : | theoikcs) ! :
4P o5nsmax 1 H "« 4ns.min . :

: i i o

N , ; i : I

CSi i :
1 1 '
< teye | » '
i i I H 1 ' :
- : : : :
' tdBCLK-AD) | H : ! : ,
L e ' H theCcLK-AD) | H

) | h ) ' i H R > 4nsmin E |
ADi X : : : X - :

BHE ) : 0 I g ' '
| td(BCLK-ALE)  1th(BCLK-ALE) | . th(RD-AD) | ! ' '
' [ ' ' . ' '
4Po5nsmax P 4 -dnsmin | ! Ons.min + | ' !
' ' " | ' v 0 '

ALE ' : : / Vo '
i i . Vo ! H
' 1d(BCLK-RD) ! ' 11 th(BCLK-RD) '
| g 25ns.max 1 H _>: - 0Ons.min 1
1 '

tac2(RD-DB)
(1.5 X tcyc-45)ns.max
1

0 T
'@ . »

V td(DB-WR) th(WR-DB)
. 1 (0.5 X tcyc-40)ns.min - (0.5 X tcyc-10)ns.min
CcyCc =
Ye=1BCLK)

Measuring conditions :

e VCC=5V

e Input timing voltage :ViL=0.8V,VH=2.0V
¢ Output timing voltage : VoL =0.4V, VoH=2.4V

DB -------------- HZ{ ii Ly e

DBi
tsu(pB-RD) ' ons.min
40ns.min

Write timing
BCLK ! 4 b
| tdECLK-cs) ; © theclk-cs)
4> o5nsmax | . ' 4> 4ns.min : !
CSi PN E 5 : ] i :
3 e | R : P E !
' td(BCLK-AD) | : ,th(BCLK-AD) :
:<_>.: 25ns.max ! H ' > ansmin I :
ADi Y i 5 ! i’ ' :
BHE -y j j — — : '
H ' ' ! t—L—p ' '
| toBCLK-ALE) | | th(BCLK-ALE) | LU thweaD) ' :
< .525ns.max . 54_ -4ns.min | 1 1(0.5 X tcyc-10)ns.min : ,
ALE v E \ : i v/ D\ l
i tdECLKWR) |1 th@CLKWR) ! :
_ E E 54_’3 25ns.max _’E 54_ Ons.min E | E
WRWRL, — . —\ ¥ : ! 1
WRH : : b ! | i ;
; ' i taok-oe) o ' thEoLk-DB) ;
: ' E<—>j 40ns.max | . > 4ns.min H :

Figure 5.16 Timing Diagram (4)
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5V

vVCC

5. Electric Characteristics (Normal-ver.)

1 teye

BCLK

Memory Expansion Mode and Microprocessor Mode
Read timing

(For 2-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

(0.5 X tcyc-10)ns.min
:ViL=08V,ViH=2.0V
¢ Output timing voltage : VoL =0.4V, VoH=2.4V
RENESAS

5V

Measuring conditions :
e Input timing voltage

* VCC

Figure 5.17 Timing Diagram (5)
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Memory Expansion Mode and Microprocessor Mode VCC=5V
(For 1- or 2-wait setting, external area access and multiplexed bus selection)

Read timing

BCLK Z ' / ' / \ j '
i ta(BOLK-CS) H . H ! ! roy—— " thBCLK-CS) !

§<_>E 25ns.max i i: teye i :i (0:.5 X teye-10)ns.min : — :4ns.min i

CSi o\ : : : : P L/ ;
E ' taap-ALE) . E th(ALE-AD) E E ' E : E E E

11 (05X teye-25 ”IS'-"“” i (0.5 X teyc-15)ns.min : i Lo : ' ;

ADi : X Address b ) --------- beeemneeees deeeen Data input }------- 4-( Address
/DBi I — —/, tdz(RD-AD) : : — , .
! c ! —$! 4 8ns.max! ' >4 {RD-DB) ! '

: o P  _lacaRDDB) . } 1SUEBRD) i onsmin ! :

E E E E E := :(1.5><tcyc-45)ns.malx =. 40ns.mlin : s E

: D | —pi 1q1d(AD-RD) | : o : :

i tdBCLK-AD) | ; ; Ons.min ; ' ' ' th(BCLK-AD) |

h ! 25ns.max | o4 ' | ! ! ! E -—p 4ns.min '

ADi X X T — T T T T X T
BHE : - - : : e R :
WECLALE) 1 Hpotkcate) || : : D theoAD) | :

E<—>E 25ns.max _y,, 54_-4ns.min E E E E E ' (0.5><lcyc-10)n;s.min H

ALE L A L 5 5 L E i
» taoLk-RD) ! i th(BCLK-RD) |

' ' i« 25ns.max | | —» 4= Onsmin | !

Wm s N | / e |

Write timing

BCLK . : / . j .
.td(BCLK-CS)E teye ‘ th(wR-Cs) ;th(BCLK-CS>

. 1 o } '. (0.5 X teyc-10)ns.min 14— 4ns. min H

' | 25nsmax ' ' ' v Lo '

csi o\ i E i i & L/ 5

; ' ! td@BcLK-DB) ! ; P | t(BCLKDB) !

! ! > donsmax | . L o dnsmin

ADi - Address ' Data output: } X Address
/DBi HE. T T e A i H — :

' ) ' [ [ I (el e '

D tganale | o i taoswr) v thweosy '

o lAADAE) Lo (1.5 X teyc-40)ns.min| ! ' (05Xteyc-10)ns.min !

' (0.5 X lcyc-25)ps:min - ! ! ] H H

Itd(BCLK-AD)E ' ' ' th(BCLK-AD)

4—» 25nsmax ! - ' ' L ‘> 4ns.min !

pDL — — s s - ———
BHE % o : - = :

| WEOKALE) 1 thpoikale) | |1 taaD-w) | P thwRap)

4> NSMAX i g ansmin bt 4= Onsmin | ! ! 1 (05X teyc-10)ns.min !

ALE v D Lo ! ; L ; ;

E ' : Etd(BC'-K'WR)E ' ;  th(BCLK-WR) : :

_— H H 4 25ns.max | H —» = Onsmin H .
WR,WRL, T 1 ; \\ H i : / " ;
WRH H H \ : T T —" H h

YC = —

1
f(BCLK)

Measuring conditions :

e VCC=5V

e Input timing voltage :ViL=0.8V,VH=2.0V

e Qutput timing voltage : VoL =0.4 V, VoH =2.4 V

Figure 5.19 Timing Diagram (7)
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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 5.66 Memory Expansion Mode and Microprocessor Mode (for setting with no wait)

i Standard .
Symbol Parameter I\é?)ansc’ilijtrigr? i Vo Unit
tdecLk-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
tdecLk-cs) | Chip select output delay time 30 ns
thcLk-cs) | Chip select output hold time (in relation to BCLK) 4 ns
taeoLk-ALE) | ALE signal output delay time 25 ns
thcLk-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
taeeLk-wr) | WR signal output delay time 30 ns
thcLk-wr) | WR signal output hold time 0 ns
tacLk-oB) | 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
taecLk-HDA) [ HLDA output delay time 40 ns
NOTES:
1. Calculated according to the BCLK frequency as follows:
0.5 X 10°
figoLK) o Nl
2. Calculated according to the BCLK frequency as follows:
_géscﬁ)og —40[ns]  f(BCLK) is 12.5 MHz or 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 X In (1 = VoL / Vcc)
by a circuit of the right figure.

For example, when VoL = 0.2 Vcc, C = 30 pF, g?
R =1 kQ, hold time of output “L” level is P2

t =—30 pF X 1kQ X In (1 = 0.2 Vee / Vee) = 6.7 ns. P3
P4

P5
P6
P7
P8
P9
P10

30 pF

I

Figure 5.21 Port PO to P10 Measurement Circuit

Rev.2.40 Aug 25,2006 page 77 of 88 RENESAS
REJ03B0003-0240



Under development
This document is under development and its contents are subject to change.

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)

subject to change.

5. Electric Characteristics (Normal-ver.)

VCC =33V

(Up/down input)

During event counter mode
TAIIN input
(When count on falling edge
is selected)
TAIIN input
(When count on rising edge
is selected)

XIN input
tr—>{ < tw(H) tr—>{|l<— tw(L)
|
tc ‘
te(TA)
tw(TAH)
TAIIN input
tw(TAL)
te(uP)
tw(UPH)
TAIOUT input
tw(uPL)
TAIOUT input

X

thrin—up) tsuup—TiN)

Two-phase pulse input in event counter mode

T

th(c

¥

tcra)
TAIIN input / N
tsurAIN—TAOUT) tsu(TAIN—TAOU‘T)
) . tsuraouT—TAIN)
TAIOUT input 3
tsurAOUT—TAIN)
tc(TB)
tw(TBH)
TBIIN input
tw(TBL)
tc(AD)
tw(ADL)
ADTRG input
tc(CK)
tw(CKH)
CLKi
tw(CKL)
TXDi X
tdc—Q) |, tsu(b—C) th(C—D)
RXDi % #

tw(INL)
INTi input
: tw(INH)

—

Figure 5.22 Timing Diagram (1)
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Memory Expansion Mode and Microprocessor Mode VCC =33V
(Effective for setting with wait)

BOLK VA N A W
RD

(Separate bus) \ g /W

WR, WRL, WRH

(Separate bus) \ S /—“

RD e
(Multiplexed bus) \ /
WR, WRL, WRH

(Multiplexed bus) \

RDY input

tsu(RDY-BCLK) <>« th(BCLK-RDY)

(Common to setting with wait and setting without wait)

BCLK f

tsu(Hpr—BoLk) '[h(BC‘LK—HOLD‘)
— T\ I | | ~
HOLD input g ’ j i
HLDA output / \ 3 ) /

| I e e B

PO, P1, P2, ‘ ‘ td(BC:LK—HLDA): Hi_;d(BgLK—HLDA?
P3, P4, | L) (

P5 0toP5 2

NOTE:

1. The above pins are set to high-impedance regardless of the input level of the BYTE pin,
the PMOB6 bit in the PMO register, and the PM11 bit in the PM1 register.

Measuring conditions :

¢ VCC =33V

e Input timing voltage : Determined with ViL=0.6 V, V=27V

¢ Output timing voltage: Determined with VoL = 1.65 V, VoH = 1.65 V

Figure 5.23 Timing Diagram (2)
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33V

vVCC

5. Electric Characteristics (Normal-ver.)

th(wr-DB)

This document is under development and its contents are subject to change.

M16C/6N Group (M16C/6N4)

Under development

Memory Expansion Mode and Microprocessor Mode
Read timing

(For setting with no wait)

td(DB-WR)
(0.5 X tcyc-40)ns.min (0.5 X tcyc-10)ns.min
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f(BCLK)
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Measuring conditions :

=33V

e VCC

VL=06V,VH=27V

e Qutput timing voltage : VoL =1.65V, VoH=1.65V

e Input timing voltage

Figure 5.24 Timing Diagram (3)
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=33V

vVCC

5. Electric Characteristics (Normal-ver.)

1 teye

Memory Expansion Mode and Microprocessor Mode
Read timing

(For 2-wait setting and external area access)

. .
. |
................................................... o SESS= S IR NUPUN SN (R IR SR
. ;
. |
: .
: .
' :
i :
i i
................................................... N RPN NG AU EUIY (R AR PR S
. :
' i
. |
. |
. |
. |
IIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIIII | JE _———— PRSIy g SN RPN | Fg gp gS (gg
t ;
. .
' :
' :
i :
' i
' i
................................................... R L S ERRRRRRRRON NUPUDY NN R DRI SR
\ !
. |
. |
& 5 _ ; @ g _ i
2 2 5 3 - g 3 g8
) ) < c P ) X c £ D 1
— _. X .l _____. x - L___|- E=J [ S e R = - JE_f----- ! e o [ (S .
gt 3E aE = ] £ OE QE £
@ = @ = [ O E ! aE Qg Qg O E 1
D 4 [ =2 a5 ! T g =8 = @D 4 '
zc = c S o L g £ e s 9 c Q
c ! = = c '
twlﬁ.yyt4x { =s —x < e 5 =3
< .- - -- xS RN - G- = Iy
g X
H H F T nw H H > = Y~
....................... K -
................................................. ~ R S S NN ‘S NN =T R (NCAR Rt ool A
4 4 oo 3£ 4 @
<3 o€ a
= R £5 g
N c € oS =3
o 2 = P —
" s A Ay ettt Sl X--
................................................... i--- 5 ® ---c S e L B ||||4|nnnn Bt B
' 7]
2
'
'
I
.............................................. S D N SR N Y N PR SN SR N
85|
ae| ¢
g2 £ g £
:
S5l o S x =
.............................................. [ e R bRl IR thbh R bbbl Rt Ibhl Rl =05 Rl s b=
' o E O 4 =}
' [ o ¢ e
" =8 =%
[my ~ H uy
g , " : S
||||||||||||||||||||||||| R Rl L L LT CEToTesy (et . I PSSR E R By T VNN PN S .
at S ! JE il T
e 82 _ £§ _
_ ~ £ =8 " o ~ ~ =3 N
3 2 L e - § 3 2 L =
..... SE T BT B B e SR A TS T 1 N o N
23 Q3 ot " 23 23 i "
S 5 o w ' T o T o '
=@ =& 2 . S8 reRc) m) .
DR N1 = 1
.P. L. .F. = Mm %.. - T o)) .AI\\.. %-. -..M m.ﬁ.. -- !
................ N I = D IR IS HE (= 2 NG S s = - S (e A S
1»\ f =5t ! E i) f g7 "
28 1
- oC
) ¥ =
— a L w — = — = fa) LUl I ol —
2] T | (] om = O 2] < T - m
O <|m < o a = a O m < == a

BCLK

This document is under development and its contents are subject to change.

M16C/6N Group (M16C/6N4)

Under development

(0.5 X tcyc-10)ns.min

(1.5 X tcyc-40)ns.min
ViL=06V,VH=27V
¢ Output timing voltage : VoL =1.65V, Von =1.65V
RENESAS

33V

e Input timing voltage

Measuring conditions :
* VCC

Figure 5.26 Timing Diagram (5)
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REVISION HISTORY M16C/6N Group (M16C/6N4) Data Sheet

Rev. Date Description
Page Summary
2.00 |Nov. 10, 2004 34 Table 5.6 A/D Conversion Characteristics: "Tolerance Level Impedance" is added.
35 Table 5.8 Power Supply Circuit Timing Characteristics: "tam-1)" is deleted.
Figure 5.2 Power Supply Circuit Timing Diagram is added.
36 Table 5.10 Memory Expansion Mode and Microprocessor Mode: "tacik-+Hoa)" is deleted.
38 Table 5.21 Serial I/O: Min. of standard in tsup-c) is revised from "30" to "70".
39 Table 5.23 Memory Expansion Mode and Microprocessor Mode (for setting with no wait)
e Max. of Standard in tascik-aLe) is revised from "25" to "15".
* taBCcLK-HLDA) IS added.
40 Table 5.24 Memory Expansion Mode and Microprocessor Mode (for 1- to 3-wait setting
and external area access)
* Max. of Standard in ta@ecLk-acg) is revised from "25" to "15".
* tqBCLK-HLDA) IS added.
41 Table 5.25 Memory Expansion Mode and Microprocessor Mode (for 2- to 3-wait setting,
external area access and multiplexed bus selection)
* taBCcLK-HLDA) IS added.
*Max. of Standard in ta@cix-aLg) is revised from "25" to "15".
42 Figure 5.4 Timing Diagram (1): "XIN input" is added.
44,45 | Figures 5.6 and 5.7 Timing Diagram (3) (4): "DB" in Read timing is revised to "DBi".
46, 47 | Figures 5.8 and 5.9 Timing Diagram (5) (6): "DB" in Write timing is revised to "DBi".
49 Figure 5.11 Timing Diagram (8)
*"ADi/DB" in Read/Write timing is revised to "ADi/DBi".
50 Appendix 1. Package Dimensions: 100P6Q-A is added.
2.10 [Jun. 24, 2005 — Revised edition issued
*The contents of product are revised. (Normal-ver. is added.)
* Revised parts and revised contents are as follows (except for expressional change).
2 Table 1.1 Performance outline of M16C/6N Group (M16C/6N4)
* Performance outline of Normal-ver. is added.
4 Table 1.2 Product List is revised. (Normal-ver. is added.)
Figure 1.2 Type No., Memory Size, and Package:
*"(no): Normal-ver." is added to Characteristics.
19 Figure 4.7 SFR Information (7): NOTE 1 is revised.
32 Table 5.4 Electrical Characteristics (1)
* Measuring Condition of VoL is revised from “Lo. = —200pA” to “LoL = 200pA”.
33 Table 5.5 Electrical Characteristics (2): Mask ROM (5th item)
* “f(XCIN)” is changed to “(f(BCLK)).
34 Table 5.6 A/D Conversion Characteristics: “Tolerance Level Impedance” is deleted.
2.40 |Aug. 25, 2006 - Revised edition issued
* Electric Characteristics of Normal-ver. is added.
* Revised parts and revised contents are as follows (except for expressional change).
1 1.1 Applications: Comment of Normal-ver. is added.
4 Table 1.2 Product Information

* Status of development is revised and NOTES 1 and 2 are added.
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