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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.3 Performance Outline of M16C/62P Group (M16C/62P, M16C/62PT)(80-pin version)
Iltem Performance
M16C/62P M16C/62PT4)
CPU Number of Basic Instructions | 91 instructions
Minimum Instruction 41.7ns(f(BCLK)=24MHz, VCC1=3.3 t0 5.5V) | 41.7ns(f(BCLK)=24MHz, VCC1=4.0 to 5.5V)
Execution Time 100ns(f(BCLK)=10MHz, VCC1=2.7 to 5.5V)
Operating Mode Single-chip mode
Address Space 1 Mbyte
Memory Capacity See Table 1.4 to 1.7 Product List
Peripheral Port Input/Output : 70 pins, Input : 1 pin
Function Multifunction Timer Timer A : 16 bits x 5 channels (Timer A1 and A2 are internal timer),
Timer B : 16 bits x 6 channels (Timer B1 is internal timer)
Serial Interface 2 channels
Clock synchronous, UART, 12C bus(1), IEBus(2)
1 channel
Clock synchronous, 12C bus(®), IEBus(®
2 channels
Clock synchronous (1 channel is only transmission)
A/D Converter 10-bit A/D converter: 1 circuit, 26 channels
D/A Converter 8 bits x 2 channels
DMAC 2 channels
CRC Calculation Circuit | CCITT-CRC
Watchdog Timer 15 bits x 1 channel (with prescaler)
Interrupt Internal: 29 sources, External: 5 sources, Software: 4 sources, Priority level: 7 levels
Clock Generation Circuit | 4 circuits
Main clock generation circuit (*), Subclock generation circuit (*),
On-chip oscillator, PLL synthesizer
(*)Equipped with a built-in feedback resistor.
Oscillation Stop Stop detection of main clock oscillation, re-oscillation detection function
Detection Function
Voltage Detection Circuit | Available (option (4)) Absent
Electric Supply Voltage VCC1=3.0t0 5.5V, (f(BCLK=24MHz) |VCC1=4.0to 5.5V, (f(BCLK=24MHz)
Characteristics VCC1=2.7t0 5.5V, (f(BCLK=10MHz)
Power Consumption 14 mA (VCC1=5V, f(BCLK)=24MHz) 14 mA (VCC1=5V, f(BCLK)=24MHz)
8 mA (VCC1=3V, f(BCLK)=10MHz) 2.0pA (VCC1=5V, f(XCIN)=32kHz,
1.8pA (VCC1=3V, f(XCIN)=32kHz, wait mode)
wait mode) 0.8uA (VCC1=5V, stop mode)
0.7uA (VCC1=3V, stop mode)
Flash memory | Program/Erase Supply Voltage | 3.3 £ 0.3V or 5.0 + 0.5V 5.0+ 0.5V
version Program and Erase 100 times (all area)
Endurance or 1,000 times (user ROM area without block A and block 1)
/10,000 times (block A, block 1) (3)
Operating Ambient Temperature -20 to 85°C, T version : -40 to 85°C
-40 to 85°C (3) V version : -40 to 125°C
Package 80-pin plastic mold QFP
NOTES:
1. 12C bus is a registered trademark of Koninklijke Philips Electronics N. V.
2. IEBus is a registered trademark of NEC Electronics Corporation.
3. See Table 1.8 and 1.9 Product Code for the program and erase endurance, and operating ambient
temperature.
In addition 1,000 times/10,000 times are under development as of Jul., 2005. Please inquire about a release
schedule.
4. All options are on request basis.
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.12 Pin Characteristics for 128-Pin Package (3)

Pin No. |Control Pin| Port | Interrupt Pin Timer Pin UART Pin Analog Pin  |Bus Control Pin
101 P12 D10
102 P11 D9
103 P10 D8
104 PO_7 ANO_7 D7
105 PO_6 ANO_6 D6
106 PO_5 ANO_5 D5
107 PO_4 ANO_4 D4
108 PO_3 ANO_3 D3
109 PO_2 ANO_2 D2
110 PO_1 ANO_1 D1
11 PO_0O ANO_O DO
112 P11 7
113 P11_6
114 P11_5
15 P11_4
116 P11_3
117 P11 _2
118 P11_1
119 P11_0
120 P10_7 |KI3 AN7
121 P10 6 |KI2 ANG
122 P10_5 |KI1 AN5
123 P10 4 |KIO AN4
124 P10_3 AN3
125 P10_2 AN2
126 P10_1 AN1
127  |AVSS
128 P10_0 ANO
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.14  Pin Characteristics for 100-Pin Package (2)
Pin No. . . ) . . . .
Fp | Gp Control Pin| Port Interrupt Pin Timer Pin UART Pin Analog Pin |Bus Control Pin
51 | 49 P4_3 A19
52 | 50 P4_2 A18
53 | 51 P4_1 Al17
54 | 52 P4_0 A16
55 | 53 P3 7 A15
56 | 54 P3 6 Al4
57 | 55 P3 5 Al13
58 | 56 P3_4 Al12
59 | 57 P33 All
60 | 58 P3 2 A10
61 | 59 P31 A9
62 | 60 |VvCC2
63 | 61 P30 A8(/-/D7)
64 | 62 |VSS
65 | 63 P2 7 AN2_7 A7(/D7/D6)
66 | 64 P2_6 AN2_6 AB(/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)
71 | 69 P2_1 AN2_1 A1(/D1/DO0)
72 | 70 P2 0 AN2 0 AO(/DO/-)
73| 71 P17 |INTS D15
74 | 72 P16 |INT4 D14
75 | 73 P15 |[INT3 D13
76 | 74 P1 4 D12
77 | 75 P13 D11
78 | 76 P12 D10
79 | 77 P11 D9
80 | 78 P10 D8
81| 79 PO_7 ANO_7 D7
82 | 80 PO_6 ANO_6 D6
83 | 81 PO_5 ANO_5 D5
84 | 82 PO_4 ANO_4 D4
85 | 83 PO_3 ANO_3 D3
86 | 84 PO_2 ANO_2 D2
87 | 85 PO_1 ANO_1 D1
83 | 86 PO_0O ANO_O DO
89 | 87 P10_7 |KI3 AN7
90 | 88 P10_6 |KI2 AN6
91 | 89 P10_5 |KI1 ANS
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 SIN4 ADTRG
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.15  Pin Characteristics for 80-Pin Package (1)

Pin No. |Control Pin| Port | Interrupt Pin Timer Pin UART Pin Analog Pin Bus Control Pin
1 P9 5 CLK4 ANEXO
2 P9_4 TB4IN DA1
3 P9_3 TB3IN DAO
4 P9 _2 TB2IN SOUT3
5 P9_0 TBOIN CLK3
5 CNVSS

(BYTE)
7 XCIN P8_7
8 XCOUT  |P8_6
9 RESET
10 XOUT
1 VSS
12 XIN
13 vCcC1
14 P8 5 |NMI
15 P8 4 |INT2 zZP
16 P8_3 |INT1
17 P8_2 |INTO
18 P8_1 TA4IN
19 P8_0 TA40UT
20 P7_7 TA3IN
21 P7_6 TA30UT
22 P7_ 1 TAOIN/TB5IN |RXD2/SCL2
23 P7_0 TAOOUT TXD2/SDA2
24 P6_7 TXD1/SDA1
25 P6_6 RXD1/SCL1
26 P6_5 CLK1
27 P6_4 CTS1/RTS1/CTSO0/CLKS1
28 P6_3 TXDO/SDAO
29 P6_2 RXDO0/SCLO
30 P6_1 CLKO
31 P6_0 CTSO/RTSO
32 P5 7 CLKOUT
33 P5_6
34 P5_5
35 P5_4
36 P5_3
37 P5_2
38 P5_1
39 P5_0
40 P4 3
41 P4 2
42 P4 1
43 P4 0
44 P3_7
45 P3_6
46 P35
47 P3 4
48 P33
49 P32
50 P3_1
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M16C/62P Group (M16C/62P, M16C/62PT) 2. Central Processing Unit (CPU)

2.8.8  Stack Pointer Select Flag (U Flag)

ISP is selected when the U flag is “0”; USP is selected when the U flag is “1”.
The U flag is cleared to “0” when a hardware interrupt request is accepted or an INT instruction for software
interrupt Nos. 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is configured with three bits, for specification of up to eight processor interrupt priority levels from level O
to level 7.
If a requested interrupt has priority greater than IPL, the interrupt is enabled.

2.8.10 Reserved Area
When write to this bit, write “0”. When read, its content is indeterminate.
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M16C/62P Group (M16C/62P, M16C/62PT)

3.

Memory

Figure 3.1 is a Memory Map of the M16C/62P group. The address space extends the 1M bytes from address 00000h to
FFFFFh.

The internal ROM is allocated in a lower address direction beginning with address FFFFFh. For example, a 64-Kbyte
internal ROM is allocated to the addresses from FO000h to FFFFFh.

As for the flash memory version, 4-Kbyte space (block A) exists in OF000h to OFFFFh. 4-Kbyte space is mainly for
storing data. In addition to storing data, 4-Kbyte space also can store programs.

The fixed interrupt vector table is allocated to the addresses from FFFDCh to FFFFFh. Therefore, store the start
address of each interrupt routine here.

The internal RAM is allocated in an upper address direction beginning with address 00400h. For example, a 10-Kbyte
internal RAM is allocated to the addresses from 00400h to 02BFFh. In addition to storing data, the internal RAM also
stores the stack used when calling subroutines and when interrupts are generated.

The SRF is allocated to the addresses from 00000h to 003FFh. Peripheral function control registers are located here.
Of the SFR, any area which has no functions allocated is reserved for future use and cannot be used by users.

The special page vector table is allocated to the addresses from FFEOOh to FFFDBh. This vector is used by the IMPS
or JSRS instruction. For details, refer to the M16C/60 and M16C/20 Series Software Manual.

In memory expansion and microprocessor modes, some areas are reserved for future use and cannot be used by users.
Use M16C/62P (80-pin version) and M16C/62PT in single-chip mode. The memory expansion and microprocessor
modes cannot be used

3. Memory

00000h
SFR
00400h
Internal RAM
XXXXXh
Reserved area ®
; FFEOOh
0F000h /
Internal ROM /
(data area) @ /
OFFFFh / Special page
10000h / vector table
Internal RAM Internal ROM ) External area l/
Size Address XXXXXh Size Address YYYYYh 27000h //
4 Kbytes 013FFh 48 Kbytes F4000h | | pacerved area | S e e — ]
Reserved area / E - - -——
5 Kbytes 017FFh 64Kbytes | FOO0Oh , / FFFDCNE Undefined instruction
28000h / Overflow
10 Kbytes 02BFFh 96 Kbytes E8000h External area / BRK instruction
12 Kb 033FFh 128 Kbyt /
yies 28 yes EO000N 80000h / Address match
16 Kbytes 043FFh 192 Kbytes DO0000h Reserved area @ / Single step
/
20 Kbytes 053FFh 256 Kbytes C0000h YYYYYh / Watchdog timer
24 Kbytes 063FFh 320 Kbytes B000Oh Internal ROM / DBC
31 Kbytes 07FFFh 384 Kbytes /A0000h (program area) © ! NMI
512 Kbytes 80000h FFEFFR | FEEFEh E Reset
NOTES:
1. During memory expansion and microprocessor modes, can be used.
2. In memory expansion mode, can be used.
3. As for the flash memory version, 4-Kbyte space (block A) exists.
4. Shown here is a memory map for the case where the PM10 bit in the PM1 register is “1”
and the PM13 bit in the PM1 register is “1".
5. When using the masked ROM version, write nothing to internal ROM area.

Figure 3.1

Memory Map
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

5. Electrical Characteristics

5.1 Electrical Characteristics (M16C/62P)

Table 5.1 Absolute Maximum Ratings
Symbol Parameter Condition Rated Value Unit
Vccei, Veez2 | Supply Voltage Vcci=AVcc -0.3t06.5 \Y
Vcez Supply Voltage Vcce2 -0.3 to Vcc1+0.1 \Y
AVcc Analog Supply Voltage Vcci=AVcc -0.3t06.5 \%
Vi Input Voltage | RESET, CNVSS, BYTE, -0.3 to Vcc1+0.3 (1) \%
P6_0to P6_7,P7_2toP7_7,P8 _0to P8 7,
P9 0to P9 _7,P10_0to P10_7,
P11_Oto P11_7, P14 0, P14 1,
VREF, XIN
PO_Oto PO_7,P1_0toP1_7,P2_0toP2_7, -0.3to Vcca+0.3 (1) \
P3_0toP3_7,P4 0toP4_7,P5 0toP5 7,
P12_0to P12_7, P13_0to P13_7
P7_0,P7_1 -0.3t06.5 \Y
Vo Output Voltage |P6_0toP6_7,P7_2to P7_7,P8 0to P8 4, -0.3to Vcc1+0.3 (D) \
P8_6,P8_7,P9_0toP9_7,P10_0to P10_7,
P11 OtoP11_7,P14 0,P14_1,
XOouT
PO _0toPO_7,P1 OtoP1_7,P2_0toP2_7, -0.3to Vccz+0.3 (1) \%
P3_0toP3_7,P4_0toP4_7,P5 0toP5 7,
P12_0to P12_7, P13_0to P13_7
P7_0,P7_1 -0.3t06.5 Y
Pd Power Dissipation —40°C<Topr<85°C 300 mw
Topr Operating When the Microcomputer is Operating -20t085/-40t085 | °C
Ambient
Temperature Flash Program Erase 0 to 60
Tstg Storage Temperature —65 to 150 °C

NOTES:
1. There is no external connections for port P1_ 0toP1_7,P4 4to P4 7,P7 2to P7 5and P9 _1in
80-pin version.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Table 5.2 Recommended Operating Conditions (1) ()

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vccei, Veez | Supply Voltage (Vect > Vee?) 2.7 5.0 5.5 \%
AVcc Analog Supply Voltage Vcci \%
Vss Supply Voltage 0 \Y,
AVss Analog Supply Voltage 0 \%
VIH HIGH Input P3_1toP3_7,P4 0toP4_7,P5_0toP5_7, 0.8Vce2 Vce2 \Y
Voltage P12_0to P12_7,P13_0to P13_7

PO OtoPO_7,P1 OtoP1_7,P2 O0to P2 _7,P3 0 0.8Vce2 Vcez \Y,

(during single-chip mode)

PO_OtoPO_7,P1_0toP1_7,P2_0toP2_7,P3_0 0.5Vce2 Vccez \Y

(data input during memory expansion and microprocessor mode)

P6_0to P6_7,P7_2to P7_7,P8_0toP8_7,P9_0to P9 7, 0.8Vvcc1 Vccl \

P10_0to P10_7,P11_Oto P11_7, P14 0, P14 1,

XIN, RESET, CNVSS, BYTE

P7 0,P7 1 0.8Vccel 6.5 \%
ViL LOW Input P3_1toP3_7,P4 0toP4_7,P5_0toP5_7, 0 0.2Vce2 \

Voltage P12_0toP12_7,P13_0to P13_7

PO_0toP0_7,P1_0OtoP1_7,P2 0toP2_7,P3_0 0 0.2Vcez Y,

(during single-chip mode)

PO_Oto PO_7,P1_0toP1_7,P2 _0OtoP2_7,P3_0 0 0.16Vce2 \

(data input during memory expansion and microprocessor mode)

P6_0toP6_7,P7_0toP7_7,P8 0toP8_7,P9 OtoP9_7, 0 0.2Vce \Y

P10_0to P10_7,P11 Oto P11_7,P14_0,P14 1,

XIN, RESET, CNVSS, BYTE

|IOH(peak) HIGH Peak PO_OtoPO_7,P1_OtoP1_7,P2_0toP2_7,P3_0toP3_7, -10.0 mA
Output Current P4_0toP4_7,P5_0to P5_7, P6_0to P6_7, P7_2to P7_7,
P8_0to P8_4, P8_6, P8_7, P9_0to P9_7, P10_0 to P10_7,
P11 OtoP11_7,P12 OtoP12_7,P13 OtoP13_7,P14 0,P14 1
IOH(avg) HIGH Average PO_0toP0_7,P1 OtoP1_7,P2 OtoP2_7,P3_0toP3 7, 5.0 mA
Output Current P4_0toP4_7,P5_0toP5_7,P6_0to P6_7, P7_2to P7_7,
P8_0to P8_4, P8_6, P8_7,P9_0to P9_7, P10_0 to P10_7,
P11 _OtoP11_7,P12_0toP12_7,P13 OtoP13_7,P14 0,P14_1
loL(peak) LOW Peak PO_OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,P3 0toP3_7, 10.0 mA
Output Current P4_0toP4_7,P5_0to P5_7, P6_0to P6_7, P7_0to P7_7,
P8 OtoP8 4,P8 6,P8 7,P9 0to P9 _7,P10_0to P10 _7,
P11 _OtoP11_7,P12_0toP12_7,P13 OtoP13_7,P14 0,P14_1
loL(avg) LOW Average PO_OtoPO_7,P1_0toP1_7,P2 0OtoP2_7,P3_0toP3_7, 5.0 mA
Output Current P4_0toP4_7,P5_0to P5_7, P6_0to P6_7, P7_0to P7_7,
P8 0to P8 4,P8_6,P8 7, P9 0toP9_7,P10_0to P10_7,
P11 OtoP11_7,P12_0OtoP12_7,P13 OtoP13_7,P14 0,P14 1

NOTES:

1. Referenced to Vcci = Vcc2=2.7 to 5.5V at Topr = —20 to 85°C / —40 to 85°C unless otherwise specified.

2. The Average Output Current is the mean value within 100ms.

3. The total loL(peak) for ports PO, P1, P2, P8_6, P8_7, P9, P10, P11, P14_0, and P14_1 must be 80mA max. The total loL(peak)
for ports P3, P4, P5, P6, P7, P8_0to P8_4, P12, and P13 must be 80mA max. The total IoH(peak) for ports PO, P1, and P2
must be —40mA max. The total loH(peak) for ports P3, P4, P5, P12, and P13 must be ~40mA max. The total loH(peak) for ports
P6, P7, and P8_0 to P8_4 must be —40mA max. The total loH(peak) for ports P8_6, P8_7, P9, P10, P14_0, and P14_1 must be
—40mA max. Set Average Output Current to 1/2 of peak. The total loH(peak) for ports P8_6, P8_7, P9, P10, P11, P14 0, and
P14_1 must be —40mA max.

As for 80-pin version, the total loL(peak) for all ports and loH(peak) must be 80mA. max. due to one Vcc and one Vss.

4. There is no external connections for port P1_0to P1_7, P4 _4to P4 7, P7_2to P7_5 and P9_1 in 80-pin version.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Table 5.9 Low Voltage Detection Circuit Electrical Characteristics
. - Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
Vdet4 Low Voltage Detection Voltage (1) Vcc1=0.8V to 5.5V 3.3 3.8 4.4 \Y
Vdet3 Reset Level Detection Voltage (1. 2) 2.2 2.8 3.6 \Y
Vdets-Vdet3 Electric potential difference of Low Voltage 0.3 \%
Detection and Reset Level Detection

Vdet3s Low Voltage Reset Retention Voltage 0.8 \
Vdet3r Low Voltage Reset Release Voltage () 2.2 2.9 4.0 \Y,
NOTES:

1. Vdet4 > Vdet3.

2. Where reset level detection voltage is less than 2.7 V, if the supply power voltage is greater than the reset level detection
voltage, the microcomputer operates with f(BCLK) < 10MHz.

3. Vdet3r > Vdet3 is not guaranteed.

4. The voltage detection circuit is designed to use when VCCL1 is set to 5V.

Table 5.10  Power Supply Circuit Timing Characteristics

. - Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
td(P-R) Time for Internal Power Supply Stabilization Vcc1=2.7V to 5.5V 2 ms
During Powering-On
td(R-S) STOP Release Time 150 us
td(w-s) Low Power Dissipation Mode Wait Mode 150 us
Release Time
td(S-R) Brown-out Detection Reset (Hardware Reset 2) | Vcci=Vdet3r to 5.5V 6 (1) 20 ms
Release Wait Time
td(E-A) Low Voltage Detection Circuit Operation Start | Vcc1=2.7V to 5.5V 20 us
Time

NOTES:
1. When Vcc1=5V.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcca=5V

Table 5.11  Electrical Characteristics (1) V)

. " Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VoH HIGH P6_0to P6_7, P7_2to P7_7,P8_0to P8_4, IOH=—5mA
Output P8 _6,P8_7,P9 0to P9 7, P10 _0to P10 _7, Vcc1-2.0 Vcel
Voltage ® |P11_0to P11 _7,P14 0,P14 1 v
PO_0toPO_7,P1 OtoP1 7, P2 _0toP2_7, |oH=—5mA
P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7, Vcca-2.0 Vcez
P12_0to P12_7,P13 Oto P13_7
VoH HIGH P6_0to P6_7, P7_2to P7_7,P8_0to P8_4, OH=—200pA
Output P8 _6,P8_7,P9 0to P9 7, P10 _0to P10 _7, Vce1-0.3 Vcel
Voltage ® |P11_0to P11 _7,P14 0,P14 1 v
PO_0toPO_7,P1 OtoP1 7, P2 0toP2_7, IOH=—200pA ()
P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7, Vcc2-0.3 Vcez
P12_0to P12_7, P13 _0to P13_7
VOH HIGH Output Voltage ~ XOUT HIGHPOWER IOH=—1mA Vcci-2.0 Vccel Vv
LOWPOWER IOH=—0.5mA Vcc1-2.0 Vccl
HIGH Output Voltage XCOUT HIGHPOWER With no load applied 2.5 Vv
LOWPOWER With no load applied 1.6
VoL Low P6_0to P6_7, P7_0to P7_7,P8_0to P8_4, IoL=5mA
Output P8 _6,P8_7,P9 0to P9 7, P10 _0to P10 _7, 2.0
Voltage ®) | P11_0to P11_7,P14_0,P14_1 v
PO_0toPO_7,P1 OtoP1 7, P2_0toP2_7, loL=5mA ()
P3_0toP3_7,P4_0toP4_7,P5_0toP5_7, 2.0
P12_0to P12_7, P13 _0to P13_7
VoL Low P6_0to P6_7, P7_0to P7_7,P8_0to P8_4, 10L=200pA
Output P8 _6,P8_7,P9 0to P9 7, P10 _0to P10 _7, 0.45
Voltage ®) | P11_0to P11_7, P14_0,P14_1 v
PO_0toPO_7,P1 OtoP1 7, P2 _0toP2_7, I0L=200pA ()
P3_0toP3_7,P4_0toP4_7,P5_0toP5_7, 0.45
P12_0to P12_7, P13 _0to P13_7
VoL LOW Output Voltage ~ XOUT HIGHPOWER loL=1mA 2.0 v
LOWPOWER IoL=0.5mA 2.0
LOW Output Voltage XCOUT HIGHPOWER With no load applied 0 Vv
LOWPOWER With no load applied 0
VT+VT- |Hysteresis HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN,
INTO to INT5, NMI, ADTRG, CTS0 to CTS2, CLKO to CLK4, 02 10 Y
TAOOUT to TA40UT, KIO to KI3, RXDO to RXD2, ’ :
SCLO to SCL2, SDAO to SDA2, SIN3, SIN4
VT+VT- | Hysteresis RESET 0.2 2.5 \Y
lH HIGH Input PO_OtoPO_7,P1_0toP1_7,P2_0toP2_7, P3_0toP3_7, | VI=5V
Current® P4 0toP4 _7,P5 0toP5_7, P6_OtoP6_7,P7 OtoP7_7,
P8_0toP8_7, P9_0toP9_7, P10_0to P10_7, 50 | uA
P11 _OtoP11_7,P12_0to P12_7, P13_0to P13_7,
P14_0, P14_1, XIN, RESET, CNVSS, BYTE
I LOW Input PO_OtoPO_7,P1_0toP1_7,P2_0toP2_7, P3_0toP3_7, | VI=0V
Current® P4 0toP4_7,P5 0toP5_7, P6_0toP6_7,P7 _0toP7_7,
P8_0to P8_7, P9_0to P9_7, P10_0 to P10_7, -5.0 | pA
P11 _Oto P11_7,P12_0to P12_7, P13_0to P13_7,
P14_0, P14_1, XIN, RESET, CNVSS, BYTE
RpuULLUP | Pull-Up PO_OtoPO_7,P1_OtoP1_7,P2_0toP2_7, P3_0toP3_7, | VI=0V
Resistance P4_0toP4_7,P5_0toP5_7,P6_0toP6_7,P7_2to P7_7,
® P8_0toP8_4,P8_6,P8_7, P9_0toP9_7,P10_0toP10_7, 30 50 170 | kQ
P11 _Oto P11_7,P12_0to P12_7, P13_0to P13_7,
P14_0, P14_1
RiXIN Feedback Resistance XIN 1.5 MO
RxcIN Feedback Resistance XCIN 15 MQ
VRAM RAM Retention Voltage At stop mode 2.0 \
NOTES:
1. Referenced to Vcci=Vcce=4.2 to 5.5V, Vss = 0V at Topr = —20 to 85°C / —40 to 85°C, f(BCLK)=24MHz unless otherwise
specified.
2. Where the product is used at Vcc1 =5 V and Vccz = 3V, refer to the 3 V version value for the pin specified value on Vccz port
side.

3. There is no external connections for port P1_0to P1_7,P4 4to P4 _7,P7_2to P7_5and P9_1 in 80-pin version.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcca=5V

Switching Characteristics
(Vcecir =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.27 Memory Expansion and Microprocessor Modes (for setting with no wait)

Standard .
Symbol Parameter - Unit
Min. Max.
td(BCLK-AD) Address Output Delay Time 25 ns
th(BCLK-AD) Address Output Hold Time (in relation to BCLK) 4 ns
th(RD-AD) Address Output Hold Time (in relation to RD) 0 ns
th(WR-AD) Address Output Hold Time (in relation to WR) (NOTE 2) ns
td(BCLK-CS) Chip Select Output Delay Time 25 ns
th(BCLK-CS) Chip Select Output Hold Time (in relation to BCLK) 4 ns
td(BCLK-ALE) ALE Signal Output Delay Time 15 ns
th(BCLK-ALE) ALE Signal Output Hold Time -4 ns
td(BCLK-RD) RD Signal Output Delay Time E%eure 592 25 ns
th(BCLK-RD) RD Signal Output Hold Time 0 ns
td(BCLK-WR) WR Signal Output Delay Time 25 ns
th(BCLK-WR) WR Signal Output Hold Time 0 ns
td(BCLK-DB) Data Output Delay Time (in relation to BCLK) 40 ns
th(BCLK-DB) Data Output Hold Time (in relation to BCLK) (3) 4 ns
td(DB-WR) Data Output Delay Time (in relation to WR) (NOTE 1) ns
th(WR-DB) | Data Output Hold Time (in relation to WR) (3) (NOTE 2) ns
td(BCLK-HLDA) | HLDA Output Delay Time 40 ns
NOTES:
1. Calculated according to the BCLK frequency as follows:
9
?{Sé—ll_‘f() —40[ns] f(BCLK) is 12.5MHz o less.
2. Calculated according to the BCLK frequency as follows:
9
0.5x10
fecLK) ~ oINS

3. This standard value shows the timing when the output is off, and

does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value.
Hold time of data bus is expressed in

t=-CR XIn (1-VoL/ Vcc2) DBi
by a circuit of the right figure.
For example, when VoL = 0.2Vccz, C = 30pF, R = 1kQ, hold time
of output "L” level is

t = -30pF X 1k X In(1-0.2Vccz2 / Vecez)

=6.7ns.

III—HAL«N»—@

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14

30pF

I||—| —e

Figure 5.2 Ports PO to P14 Measurement Circuit
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=5V
Memory Expansion Mode, Microprocessor Mode
(Effective for setting with wait)

BCLK A N G A N A
RD \ jmm—— 7
(Separate bus) /

WR, WRL, WRH \ I____7
(Separate bus) /

RD [T T
(Multiplexed bus) \ / /
WR, WRL, WRH /o
(Multiplexed bus) \ / /

RDY input

tsu(RDY-BCLK) ¢—— > th(BCLK-RDY)
(Common to setting with wait and setting without wait)

BCLK

tsu(HOLD-BCLK) th(BCLK-HOLD)
A — e

HOLDinput | \ / ’

RN

ALDA input j \ / /
—> —>

e

—
a

td(BCLK-HLDA) BCLK-HLDA)

PO, P1, P2, \ Hi-Z /
P3, P4, / \
P5 OtoP5 2

NOTES:

1. These pins are set to high-impedance regardless of the input level of the
BYTE pin, PMO6 bit in PMO register and PM11 bit in PML1 register.

- Measuring conditions :

-Vcci1=Vcea=5v

- Input timing voltage : Determined with ViL=1.0V, VIiH=4.0V

- Output timing voltage : Determined with VoL=2.5V, VoH=2.5V

Figure 5.5 Timing Diagram (3)
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

Memory Expansion Mode, Microprocessor Mode
(For 1- or 2-wait setting, external area access and multiplex bus selection)
Read timing
I I 1 I I I I 1
I I 1 I I I I 1
| l 1 | l I I 1
e/ N/ N/
: tdecLk-cs) | : : : : th(RD-CS) ? th(eCLK-CS) :
e ol 25nsmax | le teye : » (05toye-10)ns.min ! 4ns.min !
> H—I_H
| I 1 I I I o
CSi | | I | | | L I
I I 1 I | I I 1
! | t?cggz_{:yfz)sﬁs min ! t.h.(ALEEAD) I ! 1 ! : | ! : !
: : 1 ) 1 I((I).5><'[cyc-15)nsimin : I [ | : ' !
ADi ] Address [ W N . ——L Address
/DB ! X — ! IE}._ tdZ(RD-AD) | : | :
| I | —b —8ns.max | j—— M roop) | H
[ [ 1o | tac3rD-DB) | j tuos-RD) g T |
I 1 [ I(1.5xteyc-45)ns.max | 0 40nsmin 1 I 1
: | It I T :
AD-RD
! ! : e On(s,min ) ! ! : ! I
: |td(BCLK-AD): I : : ; : : 1 : th(BCLK-AD) :
b 25nsmax | | o I I o e 4nsmin
ADi } T +—t } } —7 +— t
]
o LA i L ! ! B L X !
td(BCLK-ALE) [ 1 ! | | | —1 1
o I th(BCLK-ALE) 1 [ | | 1 | th(RD-AD) 1ol 1
:4_H25ns.max | lq——4ns.min : : : : : 1(0.5xteyc-10)ns.min 1
1 | 1 '
1 1\ 1o I I I i/ 1\
ALE L4 I [ | | Ly 1 1
] I 1 T T T T 1
! ! | tascLkrD) | | | |thEcLeRD) | I
: : s : ¥ e :
1
— T T T I I I T T
RD I I 1 ‘I\ I I I 1 I I
1 T " | |
Write timing
1 I I 1
BCLK I I | 1 I
| laecikcs) | le teye | o I thwres) | thEcLkes) |
¥ 25ns.max | I i it (0.5xteyc-10)ns.min | | 4ns.min |
| I I I I 1!
cs | : : : : i !
1 ] ] ] ] [ T I
1 | | td@ecLk-DB) | | 1 : th(BCLK-DB) |
: | s : | [ |
ADi — L Add | | I [ [ !
s : _{I iress : E,X : Data output : : ! | |X AddressI
1j¢ it »l
| Napoae | : :! :15 td(Di—)WR) o ! : thwr-DB)] ' |
' Sxteyc- . toye- mi
I (05xteye-25)ns min b (i ye-40)ns.min i | (05xteye-10)ns.min :
1 il P! I I || 1 I
] i . I I Iy ] I
1 Itd(BCLK-AD)I : Iy | | [ I th(BCLK-AD) 1
H 25ns.max : | : : : : : : H 4ns.min :
. 1
ﬂ I X P! P! I I 1! N I
BHE } I : I : I I | } I
] e——
: td(IBCLK—ALE) ' thacicale) | 1 taab-wr) | : : I thwr-AD) 1 |
| I25ns.max_.l IH_74ns_min :_’[ :q—Ons.min : : : | (0.5xtcyc—10)ns;min |
o I\ N I I 1! 1/ 1\
ALE 4 1! L1 I I [ 1 I
1 1! 1 I ] 11 1 I
| | | ecucur| | | o | |
1 | ﬁZSns.max | | —VI 14— Ons.min 1 |
WR,WRL, ] I I I I 1! ] I
WRH 1 I I \{\ | | 1 1 I
1 | | ! T T ™ 1 |
1 I [ I I (N 1 I
Measuring conditions
-Vcci=Vce2=5V
- Input timing voltage : ViL=0.8V, VIH=2.0V
- Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 5.10 Timing Diagram (8)
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

Vcci=Vccee=5V
Memory Expansion Mode, Microprocessor Mode
(For 3-wait setting, external area access and multiplex bus selection)
Read timing
teye I I 1 I I I I I I
) ] [ I | 1 I I I I | I
=TI A G B G B G L G B G B
1 | 1 ) 1 1 I ! I | 1 )
I I 1 I I 1 I th(rD-CS) I l I I
: ! ! : : ! I ©5xogionsmin | thEcLi-cs) : :
> e E%%ZCLEXCS) 1 I I 1 I I i 4ns.min I I
—|—\ T 1 I I 1 I 1 I T T T
o= I I 1 I I 1 I I I I I I
CSi ) 1 1 1 1 1 1 L 1 /II I I I
I 1 ' ] 1 ] 1 ) I I I
1 ldAD-ALE) | I th(ALE-AD) I 1 I 1 | | I I
:(O.Sxtcyc-ZS)ns.mln 1 \ (O.Sxtcyc-lls)ns.min : : : \ : I: : : : :
) | I I 1 I 1l I I I I
ADi 1 ! 1 1 1 1 1 ) 1 1 1 1 1
: | Address == —1————- T——=—- m——-—- T -\ Patainput jp————1————— r—————————- T==
/DBi I i I th(RD-DB) I I
. > 14 taz(Ro-AD) i 1 | — ! ! !
td@cLk-aD) | s Ons.min
b | tdap- Rp)” ns.max tac3(RD-DB) | ! Itsu(DB RD) | ! th(BCLK-AD) I I
. [ rI'S-"‘aX vl ons.minl ! 1 (2.5xteyc-45)ns.max 1 |40nS min | I | 4nsmin [ [
ADL - o e i ! ; P 2 ; ;
BHE 1 X 1 1 1 1 1 1 11 1 X 1 1 1
(no multiplex) : } : 1 1| 1 | 1 | 11 | { | | |
] T T T T T T g T, T T T
tagclkaLe) 11 1 I I 1 I 1 U I I I
25nsmax 1 v 1 I 1 | 1 | th(RD-AD) | | |
11 th(BCLK-ALE) 1 1 1 1 I 1(05xeyc-10)ps.min | 1 1
—H .4— 1= _4ns.min | | 1 | 11 | 1 1
] 1 I I 1 I 1 I I I I
ALE | I 1 I I 1 I 1 I I I I
H — . h h h — h H h h
T e
I I 1 I t 1 1 1 1 I EhIBC'.‘K‘RD) I 1 1
1 1 —pl g L(BCLK-RD) 1 1 1 —pl e OnSmi 1 1 1
} } | 25ns.max I 1 I 1 } } } }
B I I 1 I 1 I I I I I I
RD I I 1 \I\ | | 1 | | X I I I I
I I 1 T T T T 1 I I I I
I I 1 I I 1 I I I I I I
Write timing
M—ILH | | 1 | | | 1 1 1
] | | ] [ | | i
BCLK I [ | | | |
I I 1 I I 1 I I I I I I
1 1 1 1 1 1 1 I th(wr-Cs) | ' 1 1
! ! [ ! ! 1 I (0.5xteyc-10)ns.min Eh(BCFK'CS) ! !
Il tdBCcLK-CS) I | | I | 1 1| 4ns.min
1 1 1 1 1 1 g 1 1 1
] i\ 2nsmix 1 I I 1 I | I I I
CSi ! I 1 I I 1 I 1 I ! ! !
b } } + + } } + )
: : : td(BCLK-DB) : : : : : : | th(BCLK-DB) : :
3 4ns.
) L I ! 0neTax I 1 I ! sl AT I I
ADi | T T X‘X T T T T Tt T X_X T T T
) Address Data outj ! !
/DBi ' II' ! I I I agoutlt L I I I I
t- i 1 : Va1 I 1 I :::: > | | |
d(AD-ALE) I 1 I I ) I I ' I I I
: 1l I I td(OB-WR) I 1 Mthwr I I I
(0-§XICVC-25)nS-m[nI 1 : 1 | (2.5xtcyc-40)ns.min | 1 :(g,(swxiyi?)o)ns,min | | !
; 1 1 I I I I I ] I I I
tdBCLk-AD) | | 11 1 1 [ [ [ I I th@BCLK-AD) ! !
eI T e
ADI I<"I 1 : | 1 Il Il Il | ’I ﬁ- I 1 Il
__ 1 1 11 1 1 1 1 ! 1 1 | |
BHE | I i | | | | ! l l l l
I T T T T T T T Ly T T T
(o muliplex) tdBCLK-ALE) | Ith(BCLK-ALE) ! ! ! ! [ ! ! ! !
25ns.max | 1-ans.min ! : : : I thwrany : :
r_.: » :" : I| taADWR) : : : : : (O.Sxtcyc-:ilo):ns.mm | : :
ALE iy 1\ e Onemn I I I i i/ I\ I I
1 1 ! ! 1 ! ! ! 1
! | i ] ] ] ] i ] | ] ]
I I 1 I I I I I I I I
I I 1! I I I 1! ETSBri'i‘nK"WR) I I I
[ [ K L_td(BCLK WR) I I I _’: L_ " ! ! !
WR, WRL ] |\i\ 28ns.max | | | I }/ I ] I I
I I 1 I I I I I I I I
WRH I I I T T T T I I | |
1
teye= ——m—
f(BCLK)
Measuring conditions
. VCC1:_V(?C2:5V
- Input timing voltage : ViL=0.8V, VIH=2.0V
- Output timing voltage : VoL=0.4V, VoH=2.4V

Figure 5.11 Timing Diagram (9)
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

Switching Characteristics
(Vcecir =Vcee2 =5V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.47 Memory Expansion and Microprocessor Modes (for 1- to 3-wait setting and external
area access)
Standard .
Symbol Parameter - Unit
Min. Max.

td(BCLK-AD) Address Output Delay Time 30 ns
th(BCLK-AD) Address Output Hold Time (in relation to BCLK) 4 ns
th(RD-AD) Address Output Hold Time (in relation to RD) 0 ns
th(WR-AD) Address Output Hold Time (in relation to WR) (NOTE 2) ns
td(BCLK-CS) Chip Select Output Delay Time 30 ns
th(BCLK-CS) Chip Select Output Hold Time (in relation to BCLK) 4 ns
td(BCLK-ALE) ALE Signal Output Delay Time 25 ns
th(BCLK-ALE) ALE Signal Output Hold Time -4 ns
td(BCLK-RD) RD Signal Output Delay Time Eii]eure 512 30 ns
th(BCLK-RD) RD Signal Output Hold Time 0 ns
td(BCLK-WR) WR Signal Output Delay Time 30 ns
th(BCLK-WR) WR Signal Output Hold Time 0 ns
td(BCLK-DB) Data Output Delay Time (in relation to BCLK) 40 ns
th(BCLK-DB) Data Output Hold Time (in relation to BCLK) (3) 4 ns
td(DB-WR) Data Output Delay Time (in relation to WR) (NOTE 1) ns
th(WR-DB) | Data Output Hold Time (in relation to WR)(3) (NOTE 2) ns
td(BCLK-HLDA) | HLDA Output Delay Time 40 ns
NOTES:

1. Calculated according to the BCLK frequency as follows:

9
(N=05)x10" _ 40
f(BCLK)

and “3” for 3-wait setting.

2. Calculated according to the BCLK frequency as follows:

0.5X109

f(BCLK)
3. This standard value shows the timing when the output is off, and

- 10[ns]

does not show hold time of data bus.

Hold time of data bus varies with capacitor volume and pull-up

(pull-down) resistance value.

Hold time of data bus is expressed in
t=-CR X In (1-VoL / Vcc2)

by a circuit of the right figure.

For example, when VoL = 0.2Vcc2, C = 30pF, R = 1kQ, hold time

of output "L” level is
t = -30pF X 1kQ X In(1-0.2Vcc2 / Vecz)
=6.7ns.

(BCLK) is 12.5MHz or less.

n is “1” for 1-wait setting, “2” for 2-wait setting

DBi

ribo
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

XIN input
tc
te(mA) >
¢ tw(TAH) >
TAIIN input \
¢ tw(TAL) )
teur) >
¢ tw(uPH) >
TAIOUT input \
tw(uPL)
TAIOUT input ><
(Up/down input)

During Event Counter Mode

TAIIN input
(When count on falling /] thTmNup)| tsuUP-TIN
edge is selected) > >

TAIIN input

(When count on rising N S
edge is selected)

Two-Phase Pulse Input in

Event Counter Mode < te(TA) >
TAIIN input / (
tsu(TAIN-TAOUT) tsu(TAIN-TAOUT)
tsu(TAOUT-TAIN)
TAIOUT input /

tsu(TAOUT-TAIN)

te(tB)

\ 4

tw(TBH)
L S—

TBIIN input \

tw(TBL)
“————————————————————Pp

tc(AD)

J
tw(ADL)
ADTRG input %

Figure 5.13  Timing Diagram (1)
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Memory Expansion Mode, Microprocessor Mode Vcci=Vcee=3V

(for setting with no wait)
Read timing

|
|

SURNNS ( U e U aemn WD O
|

1
| td(BCLK -CS) I th(BCLK-CS)

|
|
: |
| | i
‘ H 30ns.max : ﬂ—’[l 4ns.min :
_ | | /
CSi [ ‘{ i Y \ '
I T 1 I
L tcyc : _!
3 i i
I I !
I I !
| | '
tdI(BCLKI-AD) : |th(BCLK -AD)
H—P} 30ns.max | |4_>| 4ns.min
ADi '
| |
BHE X ’ ' X \

I
I
I
|
T
I
I
I
I
I
I
I
I
I
I
I
1
]
I
: T
td(BCLK -ALE) th(BCLK -ALE) |-J |<_ th(RD-AD) |
'<—D| 30ns.max —pl H— -4ns.min | : Ons.min :

we  IPEHIOT SN L L

. I
|

taBCLK-RD) th(BCLK-RD) :

I

I

I

I

I

I

I

—

|

|

I

|

I

|

|

t

|

I

|

I

|

I

|

I

|

1

|

|

]

I

I

I

| I

I ! I

I ! |

I ] ! |

| 30ns.max —P| M= ons.min !

| I

I ! ;
|

| |

| I

| I

| | 1
I
RD | \I / \ / \ /
| tac1(RD-DB) | :
: (0.5 x teyc-60)ns.max k—b} | |
! 1
| . 1 I
Hi-Z
SRS i SN S S G S
: tsu(DB-RD) ﬁ—r”"" th(RD-DB) | :
SOns.min I Ons.min !

Write timing

] I I ! I 1 I
BCLK _/—\_/—\_/—\_/—\_
| | 1 | 1 | ! ]
: tdI(BCLK-CS) : : | : thBCcLK-CS) | : 1
[ Psonsmax | I : j—p; 4ns.min ! : !
1 1 1 | | 1 T
fol st 1 1 ! [
CSi : \ | | | ! }/ | | 1
1 | ! : | | : 1 :
:1 teyc : =: [ : ! 1 : !
I I I : H 1 | !
1 | | | 1 1 | 1
| | | | ' ! | !
I I
| tld(BCLK-AD) | | : | th@BcLK-AD) : | :
&P 30ns.max : : | '4—»: ans.min | : 1
. | 1 I | M }
ADi T T + 1
— | X I I ! | X ! I !
BHE LA . ; L . : ’ i
: td(BCLK -ALE) : th(BCLK-ALE): 1] th(wR-AD) | 1 : 1
H—H30ns max |h_ -4ns.min : : : (0.5 x tcyc-lO)ns,min 1 : :
I
ALE | i\ | L L\ | :
| [ | T : : 1 I
: : : td(IBCLK WR) || th(BCLK-WR) : | : |
1 : r_>| 30ns.max_’: :4_ Ons.min | : : :
R, WRL, 1 1 T I ; ] ] T
WRH ! ! Lo Y ! | ! |
I I
| 1 | td(BCLK-DB) : : | th(BCLK-DB) : : :
: : Iﬁ—b: 40nsmax | | :<—>I 4ns.min \ d |
| | Hi-Z | H ] 1 | 1
DBi -7 - === == T M I 1'7' I mT T +-=
I I, e 1
I ] oo e gl ! I !
| 1 [ [ ! 1
td(DB-WR) th(wR-DB)
(0.5 x teyc-40)ns.min (0.5 x teyc-10)ns.min
teye=

f(BCLK)

Measuring conditions

-Vcci=Veea=3V

- Input timing voltage : ViL=0.6V, VIH=2.4V

- Output timing voltage : VoL=1.5V, VoH=1.5V

Figure 5.16  Timing Diagram (4)
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M16C/62P Group (M16C/62P, M16C/62PT) Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code [ Previous Code [ wassmypl |
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REVISION HISTORY M16C/62P Group (M16C/62P, M16C/62PT) Hardware Manual

Description
Rev. Date
Page Summary
1.10 | May 28, 2003 1 Applications are partly revised.
2 Table 1.1.1 is partly revised.
4-5 |[Table 1.1.2 and 1.1.3 is partly revised.
“Note 1" is partly revised.
22 |Table 1.5.3 is partly revised.
23 |Table 1.5.5 is partly revised.
Table 1.5.6 is added.
24 |Table 1.5.9 is partly revised.
30 |Notes 1 and 2 in Table 1.5.26 is partly revised.
31 |Notes 1in Table 1.5.27 is partly revised.
30-31 Note 3 is added to “Data output hold time (refers to BCLK)” in Table 1.5.26
and 1.5.27.
32 |Note 4 is added to “th(ALE-AD)” in Table 1.5.28.
30-32 [Switching Characteristics is partly revised.
36-39 [th(WR-AD) and th(WR-DB) in Figure 1.5.5 to 1.5.8 is partly revised.
40-41 |th(ALE-AD), th(WR-CS), th(WR-DB) and th(WR-AD) in Figure 1.5.9 to
1.5.10 is partly revised.
42 [Note 2 is added to Table 1.5.29.
47 |Notes 1 and 2 in Table 1.5.45 is partly revised.
48 [Notes 1 in Table 1.5.46 is partly revised.
47-48 [Note 3 is added to “Data output hold time (refers to BCLK)” in Table
1.5.45 and 1.5.46.
49 |Note 4 is added to “th(ALE-AD)” in Table 1.5.47.
47-48 [Switching Characteristics is partly revised.
53-56 [th(WR-AD) and th(WR-DB) in Figure 1.5.15 to 1.5.18 is partly revised.
57-58 |th(ALE-AD), th(WR-CS), th(WR-DB) and th(WR-AD) in Figure 1.5.19 to
1.5.20 is partly revised.
200 Oct 29 2003 ) Since high reliability version is added, a group name is revised.
’ M16C/62 Group (M16C/62P) — M16C/62 Group (M16C/62P, M16C/62PT)
2-4  (Table 1.1 to 1.3 are revised.
Note 3 is partly revised.
2-4 [Table 1.1 to 1.3 are revised.
Note 3 is partly revised.
6 Figure 1.2 Note5 is deleted.
7-9 |Table 1.4 to 1.7 Product List is partly revised.
11 |Table 1.8 and Figure 1.4 are added.
12-15 |Figure 1.5t0 1.9 ZP is added.
17,19 |Table 1.10 and 1.12 ZP is added to timer A.
18,20 |Table 1.11 and 1.13 VCC1 is added to VREF.
30 |Table 5.1 is revised.
31-32 [Table 5.2 and 5.3 are revised.
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