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M16C/6N Group (M16C/6N4) 1. Overview
1.3 Block Diagram
Figure 1.1 shows a Block Diagram.
8 A8 A8 A8 A8 A8 8
B B Y 0 Y
[ PortPO | | PortP1| [ PortP2 | | PortP3 | | PortP4 | | PortP5 | | PortP6 | |
I
o]
. . o il -
Internal peripheral functions A/D converter System clock generation circuit % i ;
(10 bits X 8 channels ITTTTTTTXINXOUT T b
Expandable up to 26 channels) XCIN-XCOUT . T |
Timer (16 bits) PLL frequency synthesizer -
| UART or On-chip oscillator Sleh o
Output (timer A): 5 Clock synchronous serial I/0 Clock synchronous serial /0 ol :
Input (timer B): 6 (3 channels) (8 bits X 1 channel) E
Three-phase motor CRC calculation circuit (CCITT) CAN module E
control circuit (Polynomial: X"*+X"24+X5+1) (2 channels) =S|
| Tl
. |
Watchdog timer M16C/60 Series CPU core Memory @
(15 bits)
e | B
1 USP S
DMAC 22 1 | ISP | RAM @ 9 o
I (2 channels) . 3 B
INTB
AO h T
H[L ____Pc ] - T
D/A converter ':; i FC Multiplier %
(8 bits X 2 channels) T FLG I e I
g (o]
EIl
| |
L — — — — — —
NOTES:
1: ROM size depends on MCU type.
2: RAM size depends on MCU type.
Figure 1.1 Block Diagram
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M16C/6N Group (M16C/6N4)

1. Overview

1.4 Product Information
Table 1.2 lists the Product Information and Figure 1.2 shows the Type Number, Memory Size, and Packages.

Table 1.2 Product Information

As of Aug. 2006

Type No. ROM Capacity |RAM Capacity|Package Type @ Remarks
M306N4FCFP 128 K + 4 Kbytes |5 Kbytes PRQP0100JB-A | Flash Normal-ver.
M306N4FCGP PLQP0O100KB-A | memory
M306N4FGFP 256 K + 4 Kbytes |10 Kbytes PRQP0100JB-A |version
M306N4FGGP PLQP0O100KB-A
M306N4FCTFP 128 K + 4 Kbytes|5 Kbytes PRQP0100JB-A T-ver.
M306N4FCTGP PLQP0O100KB-A
M306N4FGTFP 256 K + 4 Kbytes|10 Kbytes PRQP0100JB-A
M306N4FGTGP PLQP0O100KB-A
M306N4FCVFP 128 K + 4 Kbytes|5 Kbytes PRQP0100JB-A V-ver.
M306N4FCVGP PLQP0O100KB-A
M306N4FGVFP 256 K + 4 Kbytes|10 Kbytes PRQP0100JB-A
M306N4FGVGP PLQP0O100KB-A
M306N4MC-XXXGP 128 Kbytes 5 Kbytes PLQPO0100KB-A | Mask Normal-ver.
M306N4MG-XXXGP 256 Kbytes 10 Kbytes PLQPO100KB-A | ROM
M306N4MCT-XXXFP 128 Kbytes 5 Kbytes PRQPO0O100JB-A |version |T-ver.
M306N4AMCT-XXXGP PLQP0O100KB-A
M306N4AMGT-XXXFP 256 Kbytes 10 Kbytes PRQP0100JB-A
M306N4AMGT-XXXGP PLQP0O100KB-A
M306N4MCV-XXXFP 128 Kbytes 5 Kbytes PRQP0100JB-A V-ver.
M306N4MCV-XXXGP (D) PLQP0O100KB-A
M306N4MGV-XXXFP 256 Kbytes 10 Kbytes PRQP0100JB-A
M306N4MGV-XXXGP (D) PLQP0O100KB-A

(D): Under development
NOTES:

1. Data flash memory provides an additional 4 Kbytes of ROM capacity (block A).
2. The correspondence between new and old package types is as follows.

PRQP0100JB-A: 100P6S-A
PLQPO0100KB-A: 100P6Q-A

Type No. M30 6l

Package type:
FP : Package PRQP0100JB-A (100P6S-A)
GP: Package PLQP0100KB-A (100P6Q-A)

ROM No.
Omitted on flash memory version

Characteristics
(no): Normal-ver.
T :T-ver. (Automotive 85°C version)
V  :V-ver. (Automotive 125°C version)

ROM capacity:
C: 128 Kbytes
G: 256 Kbytes

Memory type:
M: Mask ROM version
F : Flash memory version

Shows the number of CAN module, pin count, etc.

6N Group

M16C Family

Figure 1.2 Type Number, Memory Size, and Package
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M16C/6N Group (M16C/6N4)

1. Overview

Table 1.4 List of Pin Names (2)

Pin No. Con.trol Port Inter.rupt Timer Pin UART Pin Ane?log CAN Module Bus Control Pin
FP | GP Pin Pin Pin Pin

51| 49 P4_3 A19

52 | 50 P4_2 A18

53 | 51 P4_1 A17

54 | 52 P4_0 A16

55| 53 P3_7 A15

56 | 54 P3_6 Al14

57 | 55 P3_5 A13

58 | 56 P3_4 A12

59 | 57 P3_3 A1

60 | 58 P3_2 A10

61 | 59 P3_1 A9

62 | 60 |VCC2

63 | 61 P3_0 A8(/-/D7)
64 | 62 |VSS

65 | 63 P2_7 AN2_7 A7(/D7/D6)
66 | 64 P2_6 AN2_6 A6(/D6/D5)
67 | 65 P2_5 AN2_5 A5(/D5/D4)
68 | 66 P2_4 AN2_4 A4(/D4/D3)
69 | 67 P2_3 AN2_3 A3(/D3/D2)
70 | 68 P2_2 AN2_2 A2(/D2/D1)
7169 P2_1 AN2_1 A1(/D1/DO)
72|70 P2_0 AN2_0 AOQ(/DO0/-)
73| 71 P1_7 |INT5 D15

74 | 72 P1_6 INT4 D14
75|73 P1_5 |INT3 D13

76 | 74 P1_4 D12

77| 75 P1_3 D11

78| 76 P1_2 D10

79| 77 P1_1 D9

80 | 78 P1_0 D8
81|79 PO_7 ANO_7 D7

82 | 80 PO_6 ANO_6 D6

83 | 81 P0O_5 ANO_5 D5

84 | 82 PO_4 ANO_4 D4

85 | 83 P0O_3 ANO_3 D3

86 | 84 PO_2 ANO_2 D2

87 | 85 PO_1 ANO_1 D1

88 | 86 PO_0 ANO_O DO

89 | 87 P10_7 |[KI3 AN7

90 | 88 P10_6 |[KI2 ANG6

91 | 89 P10_5 |KI1 AN5

92 | 90 P10_4 |KIO AN4

93 | 91 P10_3 AN3

94 | 92 P10_2 AN2

95 | 93 P10_1 AN1

96 | 94 |AVSS

97 | 95 P10_0 ANO

98 | 96 |VREF

99 | 97 |AVCC

100| 98 P9_7 ADTRG

FP: PRQP0100JB-A (100P6S-A), GP: PLQP0100KB-A (100P6Q-A)
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M16C/6N Group (M16C/6N4) 4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6)

Address Register Symbol After Reset
0140h XXh
0141h XXh
0142h i i XXh
0123h 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/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 4.13 SFR Information (13)

Address Register Symbol After Reset
0300h XXh
0301h XXh
0302h . - XXh
0303h CAN1 Message Box 10: Identifier / DLC XXh
0304h XXh
0305h XXh
0306h XXh
0307h XXh
0308h XXh
0309h . ) XXh
030Ah CAN1 Message Box 10: Data Field XXh
030Bh XXh
030Ch XXh
030Dh XXh
030Eh LT XXh
030Fh CAN1 Message Box 10: Time Stamp XXh
0310h XXh
0311h XXh
0312h i i XXh
0313h CAN1 Message Box 11: Identifier / DLC XXh
0314h XXh
0315h XXh
0316h XXh
0317h XXh
0318h XXh
0319h . ) XXh
031Ah CAN1 Message Box 11: Data Field XXh
031Bh XXh
031Ch XXh
031Dh XXh
031Eh T XXh
031Fh CAN1 Message Box 11: Time Stamp XXh
0320h XXh
0321h XXh
0322h i . XXh
0323h CAN1 Message Box 12: Identifier / DLC XXh
0324h XXh
0325h XXh
0326h XXh
0327h XXh
0328h XXh
0329h . ’ XXh
032Ah CAN1 Message Box 12: Data Field XXh
032Bh XXh
032Ch XXh
032Dh XXh
032Eh e XXh
032Fh CAN1 Message Box 12: Time Stamp XXh
0330h XXh
0331h XXh
0332h . - XXh
0333h CAN1 Message Box 13: Identifier / DLC XXh
0334h XXh
0335h XXh
0336h XXh
0337h XXh
0338h XXh
0339h . ’ XXh
033Ah CAN1 Message Box 13: Data Field XXh
033Bh XXh
033Ch XXh
033Dh XXh
033Eh - XXh
033Fh CAN1 Message Box 13: Time Stamp XXh

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

4. Special Function Registers (SFRs)

Table 4.15 SFR Information (15) @

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
0386h ] f XXh
0387h Timer AO Register TAO XN
0388h ] f XXh
0389h Timer A1 Register TA1 XN
038Ah ] . XXh
038Bh Timer A2 Register TA2 ok
038Ch ) . XXh
038Dh Timer A3 Register TA3 XN
038Eh ) . XXh
038Fh Timer A4 Register TA4 XN
0390h ) ) XXh
0391h Timer BO Register TBO XN
0392h ) ) XXh
0393h Timer B1 Register TB1 XN
0394h ) ) XXh
0395h Timer B2 Register TB2 XN
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 UTMR 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
03B9h
03BAh | DMA1 Request Source Select Register DM1SL 00h
03BBh
03BCh ’ 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/6N4) 5. Electric Characteristics (T/V-ver.)
Table 5.3 Recommended Operating Conditions (2)
Standard .
Symbol Parameter Min. Tvp. Max. Unit
f(XIN) Main clock input oscillation | No wait [Mask ROM version |VCC=4.2t05.5V 0 16 MHz
frequency @ ®® Flash memory version
f(XCIN) Sub clock oscillation frequency 32.768 50 kHz
f(Ring) On-chip oscillation frequency 1 MHz
f(PLL) PLL clock oscillation frequency 16 20 MHz
f(BCLK) CPU operation clock VCC=42t055V 0 20 MHz
tsupLL) PLL frequency synthesizer stabilization wait time 20 ms
NOTES:
1. Referenced to VCC = 4.2t0 5.5V at Topr = —40 to 85°C unless ¥ Main clock input oscillation frequency
. » s (Mask ROM version / Flash memory
otherwise specified. = version: no wait)
2. Relationship between main clock oscillation frequency and supply § 16.0f----mmmmmmmmomoos
voltage is shown right. §
3. Execute program/erase of flash memory by VCC =5.0 + 0.5 V. E
4. When using over 16 MHz, use PLL clock. PLL clock oscillation %
frequency which can be used is 16 MHz or 20 MHz. ;
= oo
= 4.2 5.5
g_, VCC [V] (main clock: no division)
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M16C/6N Group (M16C/6N4) 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/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.

Rev.2.40 Aug 25,2006 page 42 of 88 RENESAS
REJ03B0003-02400



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

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 5.25 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 5.2 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
thieck-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
taeckHon) | 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(aD-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 —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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Figure 5.6 Timing Diagram (4)
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:ViL=08V,ViH=2.0V
¢ Output timing voltage : VoL =0.4V, VoH=2.4V
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5V

Measuring conditions :
e Input timing voltage

* VCC
Figure 5.7 Timing Diagram (5)
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M16C/6N Group (M16C/6N4) 5. Electric Characteristics (Normal-ver.)

Table 5.33 Electrical Characteristics (2)

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

lcc Power supply In single-chip mode, | Mask ROM f(BCLK) = 24 MHz, 20 36 | mA
current the output pins are PLL operation,
(VCC=3.0t05.5V)|open and other pins No division
are VSS. On-chip oscillation, 1 mA
No division
Flash memory |f(BCLK) = 24 MHz, 22 38 | 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) = 32 kHz, 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 =3.0t0 5.5V, VSS =0V at Topr = —40 to 85°C, f(BCLK) = 24 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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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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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)
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Figure 5.22 Timing Diagram (1)
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Memory Expansion Mode and Microprocessor Mode
Read timing

(For setting with no wait)
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M16C/6N Group (M16C/6N4)

5. Electric Characteristics (Normal-ver.)

Memory Expansion Mode and Microprocessor Mode VCC =33V
(For 3-wait setting, external area access and multiplexed bus selection)
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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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