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Under development

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

M16C/6N Group (M16C/6N5)

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 CRXO0 | This is the input pin for the CAN module.
CTXO0 (0] This is the output pin 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/6N5)

1. Overview

Table 1.7 Pin Functions (3)

Signal Name Pin Name I/0 Type Description

1/0 port P0O_0 to PO_7 1/0 8-bit I/0 ports in CMOS, having a direction register to select
P1_O0toP1_7 an input or output.
P2_0to P2_7 Each pin is set as an input port or output port. An input port
P3_0to P3_7 can be set for a pull-up or for no pull-up in 4-bit unit by
P4 _0to P4_7 program.
P5_0to P5_7 (however, P7_1 and P9_1 for the N-channel open drain
P6_0 to P6_7 output.)
P7_0to P7_7
P8_0to P8_4
P8_6, P8_7
P9_0to P9_7
P10_0to P10_7

Input port P8_5 I Input pin for the NMI interrupt.

Pin states can be read by the P8_5 bit in the P8 register.
I: Input O: Output 1/0: Input/Output
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M16C/6N Group (M16C/6N5) 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU Registers. The CPU has 13 registers. Of these, R0, R1, R2, R3, A0, A1, and FB
configure a register bank. There are two register banks.

631 .. b15 b8 b7 b0
! R2 ROH (RO's high bits)| ROL (RO's low bits) []
.
; R3 R1H (R1's high bits)| R1L (R1's low bits) ]
"""""""""""""" || ~Data Registers (1)
R2
R3 ]
AO 1
|| ~Address Registers (1)
A1l
FB | Frame Base Registers ()
b19 b15 bo
| INTBH | INTBL | Interrupt Table Register

The upper 4 bits of INTB are INTBH and the lower 16 bits of INTB are INTBL.

b19 b0
| PC | Program Counter
b15 b0
USP User Stack Pointer
ISP Interrupt Stack Pointer
SB Static Base Register
b15 b0
| FLG | Flag Register
b5 o= b8 b7 bo!
LIy [ [ ][ Julr]o]s]s|z]o]c]
Carry Flag
Debug Flag
———— Zero Flag
L—— Sign Flag
- Register Bank Select Flag

Overflow Flag

Interrupt Enable Flag

Stack Pointer Select Flag
Reserved Area

Processor Interrupt Priority Level
Reserved Area

NOTE:
1. These registers comprise a register bank. There are two register banks.

Figure 2.1 CPU Registers

2.1 Data Registers (R0, R1, R2, and R3)
The RO register consists of 16 bits, and is used mainly for transfers and arithmetic/logic operations. R1 to
R3 are the same as RO.
The RO register can be separated between high (ROH) and low (ROL) for use as two 8-bit data registers.
R1H and R1L are the same as ROH and ROL. Conversely R2 and RO can be combined for use as a 32-bit
data register (R2R0). R3R1 is analogous to R2R0.

2.2 Address Registers (A0 and A1)
The AO register consists of 16 bits, and is used for address register indirect addressing and address
register relative addressing. They also are used for transfers and arithmetic/logic operations. A1 is the
same as AO.
In some instructions, A1 and A0 can be combined for use as a 32-bit address register (A1A0).
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M16C/6N Group (M16C/6N5) 4. Special Function Registers (SFRs)

Table 4.2 SFR Information (2)

Address Register Symbol After Reset
0040h
0041h CANO Wake-up Interrupt Control Register CO1WKIC XXXXX000b
0042h CANO Successful Reception Interrupt Control Register CORECIC XXXXX000b
0043h | CANO Successful Transmission Interrupt Control Register COTRMIC XXXXX000b
0044h INT3 Interrupt Control Register INT3IC XX00X000b
0045h | Timer B5 Interrupt Control Register TB5IC XXXXX000b
Timer B4 Interrupt Control Register TB4IC
0046h UART1 Bus Collision Detection Interrupt Control Register U1BCNIC XXXXX000b
Timer B3 Interrupt Control Register TB3IC
0047h UARTO Bus Collision Detection Interrupt Control Register UOBCNIC XXXXX000b
0048h INT5 Interrupt Control Register INT5IC XX00X000b
SI/03 Interrupt Control Register S3IC
0049h INT4 Interrupt Control Register INT4IC XX00X000b
004Ah | UART2 Bus Collision Detection Interrupt Control Register U2BCNIC XXXXX000b
004Bh | DMAO Interrupt Control Register DMOIC XXXXX000b
004Ch | DMA1 Interrupt Control Register DM1IC XXXXX000b
004Dh | CANO Error Interrupt Control Register CO1ERRIC XXXXX000b
A/D Conversion Interrupt Control Register ADIC
004Eh Key Input Interrupt Control Register KUPIC XXXXX000b
004Fh | UART2 Transmit Interrupt Control Register S2TIC XXXXX000b
0050h UART2 Receive Interrupt Control Register S2RIC XXXXX000b
0051h | UARTO Transmit Interrupt Control Register SOTIC XXXXX000b
0052h UARTO Receive Interrupt Control Register SORIC XXXXX000b
0053h | UART1 Transmit Interrupt Control Register S1TIC XXXXX000b
0054h UART1 Receive Interrupt Control Register S1RIC XXXXX000b
0055h | Timer A0 Interrupt Control Register TAO0IC XXXXX000b
0056h | Timer A1 Interrupt Control Register TA1IC XXXXX000b
0057h | Timer A2 Interrupt Control Register TA2IC XXXXX000b
0058h | Timer A3 Interrupt Control Register TA3IC XXXXX000b
0059h | Timer A4 Interrupt Control Register TA4IC XXXXX000b
005Ah | Timer BO Interrupt Control Register TBOIC XXXXX000b
005Bh | Timer B1 Interrupt Control Register TB1IC XXXXX000b
005Ch | Timer B2 Interrupt Control Register TB2IC XXXXX000b
005Dh | INTO Interrupt Control Register INTOIC XX00X000b
005Eh | INT1 Interrupt Control Register INT1IC XX00X000b
005Fh | INT2 Interrupt Control Register INT2IC XX00X000b
0060h XXh
0061h XXh
8822: CANO Message Box 0: Identifier / DLC ;;:
0064h XXh
0065h XXh
0066h XXh
0067h XXh
0068h XXh
88222 CANO Message Box 0: Data Field ii:
006Bh XXh
006Ch XXh
006Dh XXh
88252 CANO Message Box 0: Time Stamp ;;:
0070h XXh
0071h XXh
gg;gE CANO Message Box 1: Identifier / DLC ii:
0074h XXh
0075h XXh
0076h XXh
0077h XXh
0078h XXh
gg;i'; CANO Message Box 1: Data Field i;ﬁ:
007Bh XXh
007Ch XXh
007Dh XXh
88;:5: CANO Message Box 1: Time Stamp ii:
X: Undefined
NOTE:

1. Blank space is reserved. No access is allowed.
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M16C/6N Group (M16C/6N5) 4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6)

Address Register Symbol After Reset
0140h XXh
0141h XXh
0142h i i XXh
0143h CANO Message Box 14: Identifier /DLC XXh
0144h XXh
0145h XXh
0146h XXh
0147h XXh
0148h XXh
0149h . ) XXh
014Ah CANO Message Box 14: Data Field XXh
014Bh XXh
014Ch XXh
014Dh XXh
014Eh . XXh
014Fh CANO Message Box 14: Time Stamp XXh
0150h XXh
0151h XXh
0152h i XXh
0153h CANO Message Box 15: Identifier /DLC XXh
0154h XXh
0155h XXh
0156h XXh
0157h XXh
0158h XXh
0159h ) XXh
015Ah CANO Message Box 15: Data Field XXh
015Bh XXh
015Ch XXh
015Dh XXh
015Eh ) XXh
015Fh CANO Message Box 15: Time Stamp XXh
0160h XXh
0161h XXh
0162h . XXh
0163h CANO Global Mask Register COGMR XXh
0164h XXh
0165h XXh
0166h XXh
0167h XXh
0168h ) XXh
0169h CANO Local Mask A Register COLMAR XXh
016Ah XXh
016Bh XXh
016Ch XXh
016Dh XXh
812&: CANO Local Mask B Register COLMBR i;ﬂ
0170h XXh
0171h XXh
0172h
0173h
0174h
0175h
0176h
0177h
0178h
0179h
017Ah
017Bh
017Ch
017Dh
017Eh
017Fh

X: Undefined
NOTE:

1. Blank spaces are reserved. No access is allowed.
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M16C/6N Group (M16C/6N5) 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
0215h 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
0221h
0222h
0223h
0224h
0225h
0226h
0227h
0228h
0229h
022Ah
022Bh
022Ch
022Dh
022Eh
022Fh
0230h . X0000001b
0231h CANT1 Control Register C1CTLR XXOX0000b
0232h
0233h
0234h
0235h
0236h
0237h
0238h
023%h
023Ah
023Bh
023Ch
023Dh
023Eh
023Fh

X: Undefined
NOTE:

1. Blank spaces are reserved. No access is allowed.
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M16C/6N Group (M16C/6N5)

4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11) @

Address Register Symbol After Reset
0380h Count Start Flag TABSR 00h
0381h Clock Prescaler Reset Flag CPSRF OXXXXXXXb
0382h One-Shot Start Flag ONSF 00h
0383h | Trigger Select Register TRGSR 00h
0384h Up/Down Flag UDF 00h (1)
0385h
8223: Timer AO Register TAO ;;E
0388h ) . XXh
0389h Timer A1 Register TA1 XXh
038Ah ) . XXh
038Bh Timer A2 Register TA2 XXh
038Ch ) . XXh
038Dh Timer A3 Register TA3 Xxn
038Eh ) . XXh
038Fh Timer A4 Register TA4 XXh
0390h ) ) XXh
0391h Timer BO Register TBO Xxn
0392h ) ) XXh
0393h Timer B1 Register TB1 XN
0394h ) ) XXh
0395h Timer B2 Register TB2 XXh
0396h Timer AO Mode Register TAOMR 00h
0397h Timer A1 Mode Register TATMR 00h
0398h Timer A2 Mode Register TA2MR 00h
0399h Timer A3 Mode Register TASMR 00h
039Ah Timer A4 Mode Register TA4MR 00h
039Bh | Timer BO Mode Register TBOMR 00XX0000b
039Ch | Timer B1 Mode Register TB1MR 00XX0000b
039Dh Timer B2 Mode Register TB2MR 00XX0000b
039Eh Timer B2 Special Mode Register TB2SC XXXXXX00b
039Fh
03A0h UARTO Transmit/Receive Mode Register UOMR 00h
03A1h UARTO Bit Rate Register UOBRG XXh
03A2h UARTO Transmit Buffer Register uoTB XXh
03A3h XXh
03A4h UARTO Transmit/Receive Control Register 0 UoCo 00001000b
03A5h UARTO Transmit/Receive Control Register 1 UoCH1 00XX0010b
03A6h UARTO Receive Buffer Register UORB XXh
03A7h XXh
03A8h UART1 Transmit/Receive Mode Register U1TMR 00h
03A9h UART1 Bit Rate Register U1BRG XXh
03AAR UART1 Transmit Buffer Register U1TB XXh
03ABh XXh
03ACh | UART1 Transmit/Receive Control Register 0 U1C0 00001000b
03ADh | UART1 Transmit/Receive Control Register 1 U1C1 00XX0010b
03AEh UART1 Receive Buffer Register U1RB XXh
03AFh XXh
03B0Oh UART Transmit/Receive Control Register 2 UCON X0000000b
03B1h
03B2h
03B3h
03B4h
03B5h
03B6h
03B7h
03B8h DMAO Request Source Select Register DMOSL 00h
03B%h
03BAh | DMA1 Request Source Select Register DM1SL 00h
03BBh
03BCh f XXh
03BDh CRC Data Register CRCD XXh
03BEh | CRC Input Register CRCIN XXh
03BFh

X: Undefined
NOTES:

1. Bits TA2P to TA4P in the UDF register are set to 0 after reset. However, the contents in these bits are undefined when read.

2. Blank spaces are reserved. No access is allowed.
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M16C/6N Group (M16C/6N5) 4. Special Function Registers (SFRs)

Table 4.12 SFR Information (12) @

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/6N5)

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/6N5) 5. Electric Characteristics (T/V-ver.)

Table 5.6 A/D Conversion Characteristics "

. o Standard .
Symbol Parameter Measuring Condition Min. | Typ. | Max. Unit
- Resolution VREF = VCC 10 Bit
INL Integral 10 bits VREF |ANEXO0, ANEX1 input, ANO to AN7 input, +3 | LSB
nonlinearity = VCC |AN0O_0to ANO_7 input, AN2_0 to AN2_7 input
error =5V |External operation amp connection mode +7 | LSB
8 bits VREF = AVCC=VCC =5V +2 | LSB
- Absolute 10 bits VREF |ANEX0, ANEX1 input, ANO to AN7 input, +3 | LSB
accuracy = VCC |ANO_0 to ANO_7 input, AN2_0 to AN2_7 input
=5V |External operation amp connection mode +7 | LSB
8 bits VREF = AVCC=VCC =5V +2 | LSB
DNL Differential nonlinearity error +1 | LSB
- Offset error +3 | LSB
- Gain error +3 | LSB
Riaooer | Resistor ladder VREF = VCC 10 40 kQ
tconv 10-bit conversion time, VREF =VCC =5V, ¢AD =10 MHz 3.3 ps
sample & hold available
8-bit conversion time, VREF =VCC =5V, ¢AD =10 MHz 2.8 ys
sample & hold available
tsamp Sampling time 0.3 HS
VRer Reference voltage 2.0 Vce \Y,
Via Analog input voltage 0 VRer V

NOTES:
1. Referenced to VCC = AVCC = VREF =4.2t0 5.5V, VSS = AVSS = 0 V, —40 to 85°C unless otherwise specified.
2. 6AD frequency must be 10 MHz or less.
3. When sample & hold is disabled, ¢AD frequency must be 250kHz or more in addition to a limit of NOTE 2.
When sample & hold is enabled, $AD frequency must be 1MHz or more in addition to a limit of NOTE 2.

Table 5.7 D/A conversion Characteristics "

. i, Standard ,
Symbol Parameter Measuring condition Min. | Typ. | Max. Unit
- Resolution 8 Bits
- Absolute accuracy 1.0 %
tsu Setup time 3 us
Ro Output resistance 4 10 20 | kQ
IvRer Reference power supply input current (NOTE 2) 1.5 | mA

NOTES:
1. Referenced to VCC = AVCC = VREF =4.2t0 5.5V, VSS = AVSS = 0 V, —40 to 85°C unless otherwise specified.
2. This applies when using one D/A converter, with the DAI register (i = 0, 1) for the unused D/A converter set to 00h.
The resistor ladder of the A/D converter is not included. Also, the Ivrer will flow even if VREF is disconnected by the
ADCONT1 register.
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M16C/6N Group (M16C/6N5) 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 5.11 Timer A Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter Min. Vax. Unit
tera) TAIIN input cycle time 100 ns
tw(tam) TAIIN input HIGH pulse width 40 ns
tw(ran TAIIN input LOW pulse width 40 ns
Table 5.12 Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter Vin. Vax. Unit
tera) TAIIN input cycle time 400 ns
tw(ran) TAIIN input HIGH pulse width 200 ns
tw(tAL) TAIIN input LOW pulse width 200 ns
Table 5.13 Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard .
Symbol Parameter Vin Max. Unit
te(ra) TAIIN input cycle time 200 ns
tw(TAH) TAIIN input HIGH pulse width 100 ns
tw(ran TAIIN input LOW pulse width 100 ns
Table 5.14 Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard .
Symbol Parameter Min. Max. Unit
tw(TAH) TAIIN input HIGH pulse width 100 ns
tw(TAL) TAIIN input LOW pulse width 100 ns

Table 5.15 Timer A Input (Counter Increment/decrement Input in Event Counter Mode)

Standard .

Symbol Parameter Min. NMax. Unit
teur) TAIOUT input cycle time 2000 ns
tw(uPH) TAIOUT input HIGH pulse width 1000 ns
twury) TAIOUT input LOW pulse width 1000 ns
tsuup-TiN) TAIOUT input setup time 400 ns
th(tiN-UP) TAIOUT input hold time 400 ns

Table 5.16 Timer A Input (Two-phase Pulse Input in Event Counter Mode)

Standard .

Symbol Parameter in. Max. Unit
te(ra) TAIIN input cycle time 800 ns
tsuran-Taoum) [ TAIOUT input setup time 200 ns
tsuraout-TaN) | TAIIN input setup time 200 ns
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M16C/6N Group (M16C/6N5) 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 5.23 Memory Expansion Mode and Microprocessor Mode (for setting with no wait)

i Standard .
Symbol Parameter '\(/I)‘(e)iiilijtri?r? i Vot 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
taecLk-HDA) | HLDA output delay time 40 ns
NOTES:
1. Calculated according to the BCLK frequency as follows:
0.5 X 10°
fiBoLK) O]
2. Calculated according to the BCLK frequency as follows:
—]E)(-gcﬂ)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, "Z?
R =1 kQ, hold time of output “L” level is P2

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

P5
P6
P7
P8
P9
P10

30 pF

i

Figure 5.2 Port PO to P10 Measurement Circuit
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M16C/6N Group (M16C/6N5) 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/6N5) 5. Electric Characteristics (T/V-ver.)

Memory Expansion Mode and Microprocessor Mode VCC=5V
(Effective for setting with wait)

BCLK _/—\_/—\_/_ _/—\_/—\_
RD

(Separate bus) \ """""""""" e

WR, WRL, WRH

(Separate bus) \ S /—

(Multiplexed bus) \ S /
WR, WRL, WRH JRSS—
(Multiplexed bus) \ ; /
ﬁ( input
tsu(RDY-BCLK) th(BCLK-RDY)

(Common to setting with wait and setting without wait)

BCLK

th(BCLK-HOLD)

tsu(HOLD-BCLK)
L ' — <
: / i

<>

HOLD input A\ \;JI j

HLDA output | | / A /o /
: N e T e B
PO, P1, P2, td(BgLK—HLDA) . td(BCLK-HLDA)

P3, P4, | Y e
P5_0toP5_2 (1~ | | | | |

NOTE:

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

Measuring conditions :

e VCC =5V

e Input timing voltage : Determined with ViL=1.0V,Vih=4.0V
e Output timing voltage: Determined with VoL =2.5V, Von=2.5V

Figure 5.4 Timing Diagram (2)
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th(wR-DB)
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(0.5 X tcyc-40)ns.min (0.5 X tcyc-10)ns.min

RENESAS

:ViL=08V,VH=2.0V

5V

Memory Expansion Mode and Microprocessor Mode
Read timing

(For setting with no wait)
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1

f(BCLK)

tcyc

Measuring conditions :

e VCC

e Input timing voltage

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

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

M16C/6N Group (M16C/6N5)

Under development

Figure 5.5 Timing Diagram (3)

Rev.2.40 Aug 25,2006 page 42 of 84

REJ03B0004-0240



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

M16C/6N Group (M16C/6N5)

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

Memory Expansion Mode and Microprocessor Mode VCC=5V
(For 3-wait setting, external area access and multiplexed bus selection)
Read timing
1 1+ teye 1 1 1 ' i ' i 1 1 1
T ' ' ' ' ' ' ' ' '
T A W A U R D A U S U R
H | H | H ' 1 05 ti(Ra—gs) 1 thBoLK-CS) | H
| td(BCLK-CS) . : . : : 5 Xteye-10)ns.min |, 4ng min : .
. - " 25ns.max . . . . . . r—':‘_b: . . H
=R VR S N NS NN NS N o s ¥ AR
! ta(AD-ALE) | i ! ! f ! L P f i f
! (0.5 X teyc-25)ns.min I th(ALE-AD) 1 | 1 L | ' | 1
. ! e——e—— 05X teyc-15)ns.min | ! . b | H | 1
ADL 'Y Address | ----- e A s +-(patainpuh- - - .- s b RIS
/DBi : . L ' : : : i : . ;
) ™ e tizDAD) : P, Ineoop) : : !
dBOLK-AD)  tyap.ppy ! Bns.max tac3(RDDB) ! tsupsRD)' T °™™ thgoik-AD) : :
ADi _»EZSnls.max ¥ Ons.mi$i:; E (2.5 X;tcyc-45)ns.ma;x E :}Ons.min : E —>E e 4ns.mir: i i
G I T O
(no multiplex) 1} 5 — : : : : - : : : :
td(BCLK-ALE) | 1 o | i | | Do th(rD-AD) g . | H
e hecLcas : : : || (05X toyo-10)nsmin | : :
' N 4nsmin ' : ' ‘ D L 7 ‘ ,
ALE L ) D : : | : P iy \ : :
. {1 teoken) |
! ' '+ td(BCLK-RD) ' ' ! ' e Ons.min ' ! !
_ : : 1 2snsmax : : : > e T : : :
RD : : A ! : ! v : : :
Write timing
D , feye ' ' ' ' ' ' ' ' ' '
D " a—— ' I ' I ' ' ' ' ]
BCLK
5 : E E E E E E E th(BCLK-ICS) E 5
" & 1 h H h \ thwr-cs) |, h ! !
o s : : : L 0sxioyoTOnemn s TN : :
m \ H | | ] | “— ] T \
CSi A | | | | : | - | . | 1
. | | td(BCLK-DB) K . ' Do : th(BCLK-DB) | :
' . . \ 40ns.max , , , . ey 4ns.min ! '
ADi Y ' S : ! : — — : : :
/DBi . ><| Address X X . : Data output 5 ; XX ; ; ;
o e—— e » ¢ » ] | '
taoALE) || L : D boswm ) L : : :
(0.5 X teyc-25)ns.min v | 1 (DB-WR) o 11 thwR-DB) o | H
! oo ' ' ' ' (2.5 X tcyc-40)ns.min ' ' (0.5Xtcy?-10)ns.mln ' ! !
ta@BcLk-AD) | v | H : 1 : E 1 th(BCLK-AD) | 1
2_5ns.lmax : : : : : : : : : ' : ! 4ns.min : :
ADi — ' : ' : ' ' ' ' o B ' ' 1
BHE ki L i ! i E B | E i 5
(no multiplex) ' ™ ™ T T T T T T T T T
tdBCLK-ALE) | | tr@cLi-ALE) | : : : ™ : : :
asnsmax ! gncrmin | : : : : 1 1 thwR-AD) : ; :
- s ', td(AD-wR) K | ' 11 (05X cye-10nsmin ' |
ALE N B > <= onsmin 5 ! : L LN : E
L 1 theoLKwR)
' ' '+ td(BCLK-WR) ! ! ! ! | Ons.min ! ! !
WR,WRL — i ey e ! E ! M E i E
WRH | | . : : . : . / | . | ,
tcyc =
Ye=fBCLK)
Measuring conditions :
e VCC=5V
e Input timing voltage :ViL=0.8V,VH=2.0V
e Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 5.10 Timing Diagram (8)
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M16C/6N Group (M16C/6N5) 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-ecik) |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 ns
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 o
f(BCLK) 60 [ns]  nis “2” for 2-wait setting, “3” for 3-wait setting.
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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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Memory Expansion Mode and Microprocessor Mode
Read timing

(For 3-wait setting and external area access)
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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/6N5) 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.
29 Table 5.3 Recommended Operating Conditions (2)
* Power supply ripple is deleted. (three items)
Figure 5.1 Voltage Fluctuation Timing is deleted.
30 Table 5.4 Electrical Characteristics (1): Hysteresis XIN is deleted.
481083 | 5.2 Electrical Characteristics (Normal-ver.) is added.
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