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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

1.3 Block Diagram

Figure 1.1 is a M16C/62P Group (M16C/62P, M16C/62PT) 128-pin and 100-pin version Block Diagram,

Figure 1.2 is a M16C/62P Group (M16C/62P, M16C/62PT) 80-pin version Block Diagram.

r--r——4----——-r———-—-

PortPO| | PortP1| | PortP2| | PortP3] | PortP4] | PortP5]

<VCC2 ports>(4)

Internal peripheral functions

Timer (16-bit)

Output (timer A): 5
Input (timer B): 6

Three-phase motor
control circuit

A/D converter
(10 bits x 8 channels
Expandable up to 26 channels)

UART or
clock synchronous serial 1/0O
(8 bits x 3 channels)

System clock
generation circuit
XIN-XOUT
XCIN-XCOUT
PLL frequency synthesizer
On-chip oscillator

CRC arithmetic circuit (CCITT )
(Polynomial : X6+X12+X5+1)

Clock synchronous serial /0
(8 bits x 2 channels)

M16C/60 series16-bit CPU core Memory
Watchdog timer ROH | RoL | SB | ROM @
(15 bits) RIH le RIL USP
ISP
R3 @
DMAC INTB RAM
(¢ channels) AL [ pc ]
AL PC
D/A converter FB | FLG |
(8 bits X 2 channels) Multiplier

I <VCC1 ports>(4)

Port P11 | | Port P14 |

Port P12|| Port P13

NOTES :

<VCC2 ports>(4)
3) @

1. ROM size depends on microcomputer type.

2. RAM size depends on microcomputer type.

3. Ports P11 to P14 exist only in 128-pin version.
4. Use M16C/62PT on VCC1=VCC2.

3)

(r)<suod TDOA>

Figure 1.1

M16C/62P Group (M16C/62P, M16C/62PT) 128-pin and 100-pin version Block Diagram
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.5 Product List (2) (M16C/62P) As of Dec. 2005
Type No. ROM Capacity C:rgl\(fity Package Type (1) Remarks

M30622MHP-XXXFP 384 Kbytes 16 Kbytes PRQPO0100JB-A Mask ROM version

M30622MHP-XXXGP PLQPO100KB-A

M30623MHP-XXXGP PLQPO0128KB-A

M30624MHP-XXXFP 24 Kbytes PRQP0100JB-A

M30624MHP-XXXGP PLQPO0100KB-A

M30625MHP-XXXGP PLQP0128KB-A

M30626MHP-XXXFP 31 Kbytes PRQP0100JB-A

M30626MHP-XXXGP PLQPO100KB-A

M30627MHP-XXXGP PLQPO0128KB-A

M30626MJIP-XXXFP (D) |512 Kbytes 31 Kbytes PRQP0100JB-A

M30626MJIP-XXXGP (D) PLQPO100KB-A

M30627MJIP-XXXGP (D) PLQPO0128KB-A

M30622F8PFP 64K+4 Kbytes |4 Kbytes PRQP0100JB-A Flash memory

M30622F8PGP PLQPO0100KB-A version (2)

M30623F8PGP PRQPO080JA-A

M30620FCPFP 128K+4 Kbytes |10 Kbytes PRQP0100JB-A

M30620FCPGP PLQPO0100KB-A

M30621FCPGP PRQPO080JA-A

M3062LFGPFP(3) (D) |256K+4 Kbytes |20 Kbytes PRQP0100JB-A

M3062LFGPGP®) (D) PLQP0100KB-A

M30625FGPGP PLQP0128KB-A

M30626FHPFP 384K+4 Kbytes |31 Kbytes PRQP0100JB-A

M30626FHPGP PLQPO100KB-A

M30627FHPGP PLQPO0128KB-A

M30626FJPFP 512K+4 Kbytes |31 Kbytes PRQP0100JB-A

M30626FJPGP PLQPO0100KB-A

M30627FIPGP PLQPO0128KB-A

M30622SPFP - 4 Kbytes PRQP0100JB-A ROM-less version

M30622SPGP PLQPO100KB-A

M30620SPFP 10 Kbytes PRQP0100JB-A

M30620SPGP PLQPO0100KB-A

M30624SPFP (D) |- 20 Kbytes PRQP0100JB-A

M30624SPGP (D) PLQPO100KB-A

M30626SPFP (D) 31 Kbytes PRQP0100JB-A

M30626SPGP (D) PLQPO0O100KB-A

(D): Under development

NOTES:

1. The old package type numbers of each package type are as follows.
PLQP0128KB-A : 128P6Q-A,
PRQPO0100JB-A : 100P6S-A,
PLQPO0100KB-A : 100P6Q-A,
PRQPO080JA-A : 80P6S-A

N

In the flash memory version, there is 4K bytes area (block A).

3. Please use M3062LFGPFP and M3062LFGPGP for your new system instead of M30624FGPFP
and M30624FGPGP. The M16C/62P Group (M16C/62P, M16C/62PT) hardware manual is still good

for M30624FGPFP and M30624FGPGP.

M30624FGPFP 256K+4 Kbytes |20 Kbytes PRQPO0100JB-A | Flash memory version
M30624FGPGP PLQPO100KB-A
Rev.2.41 Jan 10,2006 Page 8 of 96 RENESAS
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M16C/62P Group (M16C/62P, M16C/62PT) 1.Overview

1T
)
<
<
M
)

Package type:
FP :Package PRQPO0100JB-A (100P6S-A)
GP :Package PRQPO0O080JA-A (80P6S-A),
PLQPO0100KB-A (100P6Q-A),
PLQPO0128KB-A (128P6Q-A),

ROM No.

Omitted for flash memory version and
ROMiless version

Classification
P : M16C/62P
T : T version (M16C/62PT)
V : V version (M16C/62PT)

ROM capacity:

6: 48 Kbytes G: 256 Kbytes
8: 64 Kbytes W: 320 Kbytes
A: 96 Kbytes H: 384 Kbytes
C: 128 Kbytes J: 512 Kbytes
E: 192 Kbytes

Memory type:

M: Mask ROM version
F: Flash memory version
S: ROM-less version

Shows RAM capacity, pin count, etc
Numeric, Alphabet (L) : M16C/62P
Alphabet (L is excluded.) : M16C/62PT

M16C/62(P) Group

M16C Family

Figure 1.3 Type No., Memory Size, and Package
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M16C/62P Group (M16C/62P, M16C/62PT) 1.Overview

Table 1.11 Pin Characteristics for 128-Pin Package (2)

Pin No. |Control Pin| Port | Interrupt Pin Timer Pin UART Pin Analog Pin  |Bus Control Pin
51 P5_6 ALE
52 P5 5 HOLD
53 P5 4 HLDA
54 P13_3
55 P13_2
56 P13_1
57 P13 0
58 P5_3 BCLK
59 P5_2 RD
60 P5 1 WRH/BHE
61 P5 0 WRL/WR
62 P12_7
63 P12_6
64 P12_5
65 P4_7 Ccs3
66 P4_6 CcSs2
67 P4_5 Ccs1
68 P4_4 CS0
69 P4_3 A19
70 P4 2 A18
71 P4_1 Al17
72 P4_0 Al6
73 P3_7 A15
74 P3 6 Al4
75 P3 5 A13
76 P3_4 A12
77 P3_3 All
78 P3 2 A10
79 P31 A9
80 P12_4
81 P12_3
82 P12 2
83 P12_1
84 P12_0
85 |vece2
86 P3_0 A8(/-/D7)
87 |vss
88 P2_7 AN2_7 A7(/D7/D6)
89 P2_6 AN2_6 AB6(/D6/D5)
90 P2 5 AN2_5 A5(/D5/D4)
91 P2 4 AN2_4 A4(/D4/D3)
92 P2_3 AN2_3 A3(/D3/D2)
93 P2 2 AN2_2 A2(/D2/D1)
94 P2 1 AN2_1 A1(/D1/D0)
95 P2 0 AN2_0 AO(/DO/-)
96 P17 |INTS D15
97 P16 |INT4 D14
98 P15 |INT3 D13
99 P1_4 D12
100 P1_3 D11

Rev.2.41 Jan10,2006 Pagel160f96 aRENESAS
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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

Rev.2.41 Jan 10,2006 Page 17 of 96 :{ENESAS

REJO3B0001-0241



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

1. Overview

Table 1.21 Pin Description (80-pin Version) (2)
Signal Name Pin Name 1/0 Power Description
Type | Supply@®)
Reference VREF | VCC1 |Applies the reference voltage for the A/D converter and D/A
voltage input converter.
A/D converter | ANO to AN7, | VCC1 |Analog input pins for the A/D converter.
ANO_O to
ANO_7,
AN2_0to
AN2_7
ADTRG | VCC1 |Thisis an A/D trigger input pin.
ANEXO0 110 VCC1 |Thisisthe extended analog input pin for the A/D converter, and is
the output in external op-amp connection mode.
ANEX1 | VCC1 |This is the extended analog input pin for the A/D converter.
D/A converter | DAO, DA1 (0] VCC1 |This is the output pin for the D/A converter.
I/O port (1) PO_0to PO_7, 1/0 VCC1 |8-bit I/O ports in CMOS, having a direction register to select an
P2_0to P2_7, input or output.
P3_0to P3_7, Each pin is set as an input port or output port. An input port can
P5 _0to P5_7, be set for a pull-up or for no pull-up in 4-bit unit by program.
P6_0to P6_7,
P10_0Oto
P10 7
P8_0to P8_4, 110 VCC1 |1/O ports having equivalent functions to PO.
P8 6, P8_7,
P9 0,
P9 2toP9 7
P4_0to P4_3, 110 VCC1 |1/O ports having equivalent functions to PO.
P7 0,P7_1, (however, output of P7_0 and P7_1 for the N-channel open drain
P7_6,P7_7 output.)
Input port P8_5 I VCC1 |Input pin for the NMI interrupt.
Pin states can be read by the P8_5 bit in the P8 register.
I:Input O :Output /O : Input and output
NOTES:

1. There is no external connections for port P1, P4_4 to P4_7, P7_2 to P7_5 and P9_1 in 80-pin version. Set the
direction bits in these ports to “1” (output mode), and set the output data to “0” (“L") using the program.
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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 5.4 A/D Conversion Characteristics ()
. " Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
- Resolution VREF=VcC1 10 Bits
INL Integral Non-Linearity 10bit VRer= | ANO to AN7 input, +3 LSB
Error Vcci= | ANO_O to ANO_7 input,
5V AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
External operation amp +7 LSB
connection mode
VRer= | ANO to AN7 input, 15 LSB
Vcci= | ANO_O to ANO_7 input,
3.3V | AN2_0to AN2_7 input,
ANEXO0, ANEX1 input
External operation amp +7 LSB
connection mode
8bit VRer=Vcc1=5V, 3.3V 12 LSB
- Absolute Accuracy 10bit VRer= | ANO to AN7 input, +3 LSB
Vcci= | ANO_O to ANO_7 input,
5V AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
External operation amp +7 LSB
connection mode
VRer= | ANO to AN7 input, 5 LSB
Vcci | ANO_O to ANO_7 input,
=3.3V | AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
External operation amp +7 LSB
connection mode
8bit VRer=Vcc1=5V, 3.3V +2 LSB
- Tolerance Level Impedance 3 kQ
DNL Differential Non-Linearity Error +1 LSB
- Offset Error +3 LSB
- Gain Error +3 LSB
RLADDER Ladder Resistance VREF=VcC1 10 40 kQ
tconv 10-bit Conversion Time, Sample & Hold VRer=Vcc1=5V, ¢AD=12MHz 2.75 us
Available
tconv 8-bit Conversion Time, Sample & Hold VRer=Vcc1=5V, $AD=12MHz 2.33 us
Available
tsamP Sampling Time 0.25 us
VREF Reference Voltage 2.0 Vccei \
ViA Analog Input Voltage 0 VREF \

NOTES:
1. Referenced to Vcci=AVcc=VRer=3.3 to 5.5V, Vss=AVss=0V at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified.
2. If Vcci > Vecez, do not use ANO_O to ANO_7 and AN2_0 to AN2_7 as analog input pins.
3. ¢AD frequency must be 12 MHz or less. And divide the fAD if Vcci is less than 4.0V, and $AD frequency into 10 MHz or less.
4. When sample & hold is disabled, $AD frequency must be 250 kHz or more, in addition to the limitation in Note 3.
When sample & hold is enabled, $AD frequency must be 1MHz or more, in addition to the limitation in Note 3.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcca=5V

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

REJO3B0001-0241

Table 5.21  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time (counted on one edge) 100 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on one edge) 40 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on one edge) 40 ns
te(TB) TBIIN Input Cycle Time (counted on both edges) 200 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on both edges) 80 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on both edges) 80 ns
Table 5.22  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 400 ns
tw(TBH) TBIIN Input HIGH Pulse Width 200 ns
tw(TBL) TBIIN Input LOW Pulse Width 200 ns
Table 5.23 Timer B Input (Pulse Width Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time 400 ns
tw(TBH) TBIIN Input HIGH Pulse Width 200 ns
tw(TBL) TBIIN Input LOW Pulse Width 200 ns
Table 5.24 A/D Trigger Input
Standard )
Symbol Parameter - Unit
Min. Max.
te(AD) ADTRG Input Cycle Time 1000 ns
tw(ADL) ADTRG input LOW Pulse Width 125 ns
Table 5.25 Serial Interface
Standard )
Symbol Parameter - Unit
Min. Max.
te(CK) CLKi Input Cycle Time 200 ns
tw(CKH) CLKi Input HIGH Pulse Width 100 ns
tw(CKL) CLKi Input LOW Pulse Width 100 ns
td(C-Q) TXDi Output Delay Time 80 ns
th(C-Q) TXDi Hold Time 0 ns
tsu(D-C) RXDi Input Setup Time 70 ns
th(C-D) RXDi Input Hold Time 90 ns
Table 5.26 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tw(NH) INTi Input HIGH Pulse Width 250 ns
tw(INL) INTi Input LOW Pulse Width 250 ns
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcca=5V

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

Read timing
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Measuring conditions

-Vcci1=Veea=5V

- Input timing voltage : ViL=0.8V, VIH=2.0V

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

Figure 5.7 Timing Diagram (5)
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5. Electrical Characteristics

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

=\Vcc2=5V

\Vcc1

Memory Expansion Mode, Microprocessor Mode

(for 3-wait setting and external area access)

Read timing
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Figure 5.9
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

Table 5.30  Electrical Characteristics (1) V)

) . Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VoH HIGH Output | P6_0to P6_7, P7_2to P7_7, P8_0 to P8_4, IOH=—1mA
Voltage (3) P8_6, P8_7, P9_0to P9_7, P10_0 to P10_7, Vcc1-0.5 Vccel
P11 OtoP11_7,P14 0,P14_1 v
PO_OtoPO_7,P1_OtoP1_7,P2_0toP2_7, IOH=—1mA (2)
P3 0toP3_7,P4 OtoP4_7,P5 0toP5_7, Vcce-0.5 Vcez
P12 _0to P12 _7,P13 Oto P13 7
VOH HIGH Output Voltage = XOUT HIGHPOWER I0H=—0.1mA Vcc1-0.5 Vccel v
LOWPOWER IOH=—50pA Vcc1-0.5 Vccel
HIGH Output Voltage ~XCOUT HIGHPOWER With no load applied 2.5 v
LOWPOWER With no load applied 1.6
VoL LOW Output | P6_0toP6_7,P7 _0toP7_7,P8 0to P8 4, loL=1mA
Voltage (3) P8_6, P8_7,P9_0to P9_7, P10_0 to P10_7, 0.5
P11 _Oto P11 _7,P14 0,P14 1 v
PO_OtoPO_7,P1_OtoP1_7,P2_0toP2_7, loL=1mA (2)
P3 0toP3_7,P4_0toP4_7,P5 0toP5_7, 0.5
P12_0to P12_7, P13 _0to P13_7
VoL LOW Output Voltage XOUT HIGHPOWER 10L=0.1mA 0.5 v
LOWPOWER 10L=50pA 0.5
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, 0.2 08 | V
TAOOUT to TA40UT, KIO to KI3, RXDO to RXD2,
SCLO to SCL2, SDAO to SDA2, SIN3, SIN4

VT+VT- |Hysteresis  RESET 0.2 0.7) | 18 \

m HIGH Input  PO_0to PO_7, PL O to P1_7, P2 0to P2_7, VI=3V

Current 3) P3_0toP3_7,P4 0toP4_7,P5 _0toP5_7,
P6_0to P6_7, P7 Oto P7_7, P8 Oto P8 7,
P9 0toP9_7, P10_0to P10 7, P11 0to P11 7, 40 | pA
P12 0to P12 7, P13 0to P13 7, P14 0, P14 1,
XIN, RESET, CNVSS, BYTE

m LOW Input PO _Oto PO_7, PL Oto P17, P2 Oto P2_7, VI=0V
Current (3) P3 0toP3_7,P4 OtoP4 7,P5 0toP5_7,
P6_0to P6_7, P7 Oto P7_7, P8 _0to P8_7,
P9 0toP9_7, P10_0to P10_7, P11 0Oto P11 7, 4.0 | uA
P12 0to P12 7, P13 0to P13 7, P14 0, P14 1,

XIN, RESET, CNVSS, BYTE

RPULLUP | Pull-Up PO OtoPO_7,P1 OtoP1 7,P2 0toP2_7, P3_0 | VI=OV
Resistance toP3_7,P4_0toP4_7,P5_0to P5_7, P6_0to
® P6_7,P7 2to P7_7,P8 Oto P8_4, P8 6, P8_7,
P9 0toP9_7, P10 _0to P10_7, 50 100 | 500 | ke
P11 _Oto P11 _7,P12 OtoP12_7, P13 Oto P13 7,
P14 0,P14 1
R#XIN Feedback Resistance XIN 3.0 MQ
R#xcIN Feedback Resistance XCIN 25 MQ
VRAM RAM Retention Voltage At stop mode 2.0 \%

NOTES:
1. Referenced to Vcc1 = Veez = 2.7 to 3.3V, Vss = 0V at Topr = —20 to 85°C / —40 to 85°C, f(XIN)=10MHz no wait unless
otherwise specified.
2. Vcca for the port P6 to P11 and P14, and Vccz for the port PO to P5 and P12 to P13
3. 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 5.31  Electrical Characteristics (2) (1)
. . Standard )
Symbol Parameter Measuring Condition - Unit
Min. | Typ. | Max.
Icc Power Supply Current In single-chip Mask ROM f(BCLK)=10MHz 8 11 mA
(Vce1=Veez=2.7V to 3.6V) | mode, the output No division
ins are open and No division,
gther pinsr;re Vss On-chip oscillation 1 mA
Flash f(BCLK)=10MHz,
Memory No division 8 13| mA
No division,
On-chip oscillation 18 mA
Flash Memory | f(BCLK)=10MHz,
Program VCC1=3.0V 12 mA
Flash Memory | f(BCLK)=10MHz,
Erase VCC1=3.0V 22 mA
Mask ROM f(XCIN)=32kHz
Low power dissipation 25 nA
mode, ROM (3)
Flash Memory | f(BCLK)=32kHz
Low power dissipation 25 HA
mode, RAM ()
f(BCLK)=32kHz
Low power dissipation 420 nA
mode, Flash Memory (3)
On-chip oscillation,
Wait mode 45 HA
Mask ROM f(BCLK)=32kHz
Flash Memory Wait mode (@), 6.0 pA
Oscillation capability High
f(BCLK)=32kHz
Wait mode (2), 1.8 pA
Oscillation capability Low
Stop mode
Topr =25°C 0.7 3.0 HA
Idet4 Low Voltage Detection Dissipation Current (4) 0.6 4 pA
Idet3 Reset Area Detection Dissipation Current (4) 0.4 2 pA
NOTES:

1. Referenced to Vcci=Vcece=2.7 to 3.3V, Vss = 0V at Topr = —20 to 85°C / —40 to 85°C, f(BCLK)=10MHz unless otherwise

specified.
2. With one timer operated using fC32.
3. This indicates the memory in which the program to be executed exists.
4. ldet is dissipation current when the following bit is set to “1” (detection circuit enabled).
Idets: VC27 bit in the VCR2 register
Idet3: VC26 bit in the VCR2 register
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

Timing Requirements
(Vcecir =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.32  External Clock Input (XIN input)(®)

Standard .
Symbol Parameter - Unit
Min. Max.
tc External Clock Input Cycle Time (NOTE 2) ns
tw(H) External Clock Input HIGH Pulse Width (NOTE 3) ns
tw(L) External Clock Input LOW Pulse Width (NOTE 3) ns
tr External Clock Rise Time (NOTE 4) ns
tf External Clock Fall Time (NOTE 4) ns
NOTES:
1. The condition is Vcci=Vcc2=2.7 to 3.0V.
2. Calculated according to the Vcc1 voltage as follows:
106
20xvcca—aa ™l
3. Calculated according to the Vcci voltage as follows:
-6
20 x ng —23 % 0-41ns]
4. Calculated according to the Vcc1 voltage as follows:
-10 x Vcci + 45 [ns]
Table 5.33 Memory Expansion Mode and Microprocessor Mode
Standard .
Symbol Parameter - Unit
Min. Max.
tac1(RD-DB) Data Input Access Time (for setting with no wait) (NOTE 1) ns
tac2(RD-DB) Data Input Access Time (for setting with wait) (NOTE 2) ns
tac3(RD-DB) Data Input Access Time (when accessing multiplex bus area) (NOTE 3) ns
tsu(DB-RD) Data Input Setup Time 50 ns
tsu(RDY-BCLK) RDY Input Setup Time 40 ns
tsu(HoLD-BCLK) | HOLD Input Setup Time 50 ns
th(RD-DB) Data Input Hold Time 0 ns
th(BCLK-RDY) RDY Input Hold Time 0 ns
th(BCLK-HOLD) | HOLD Input Hold Time 0 ns
NOTES:
1. Calculated according to the BCLK frequency as follows:
9
5x1
f(zB5CL?<) ~60[ns]

2. Calculated according to the BCLK frequency as follows:

9
n-05)x10_ _ 60[ns] n is "2” for 1-wait setting, “3” for 2-wait setting and “4” for 3-wait setting.
f(BCLK)
3. Calculated according to the BCLK frequency as follows:

n-0.5 xlO9
f(BCLK) 60[ns]  nis “2" for 2-wait setting, “3” for 3-wait setting.
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

Switching Characteristics
(Vcecir =Vcee2 =3V, Vss =0V, at Topr = —-20 to 85°C / —40 to 85°C unless otherwise specified)

Table 5.46 Memory Expansion and Microprocessor Modes (for setting with no wait)

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 E%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
?{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 5.12 Ports PO to P14 Measurement Circuit
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcca=5V

Timing Requirements
(Vcci=Vce2=5V,Vss =0V, at Topr =—40to 85°C (T version) / -40 to 125°C (V version) unless otherwise
specified)

Table 5.59 External Clock Input (XIN input)

Standard .
Symbol Parameter - Unit
Min. Max.

te External Clock Input Cycle Time 62.5 ns
tw(H) External Clock Input HIGH Pulse Width 25 ns
tw(L) External Clock Input LOW Pulse Width 25 ns
tr External Clock Rise Time 15 ns
tf External Clock Fall Time 15 ns
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

XIN input

TAIIN input

TAIOUT input

TAIIN input

TAIIN input

Two-phase pulse input in
event counter mode

TAIOUT input
(Up/down input)

During event counter mode

edge is selected)

—> tf
tr tw(H) twiv) N
> [« >
_ te
B te(tA) >
tw(TAH)
< tw(TAL) N
tc(ur)
tw(uPH)
tw(uPL) N
th(TIN-UP) | tsu(UP-TIN)

TAIIN input /I

Vcci1=Vcca=5V

(When count on falling

(When count on rising
edge is selected)

te(tA)

tsu(TAIN-TAOUT)

tsu(TAIN-TAOUT)

tsu(TAOUT-TAIN) /7

TAIOUT input
tsu(TAOUT-TAIN)
te(TB) R
tw(TBH)
TBIIN input
tw(TBL) .
te(aD) R
tw(ADL)
ADTRG input
Figure 5.24  Timing Diagram (1)
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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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50 [Note 1 of Table 5.13 External Clock Input (XIN input) is added.

67 |Notes 1 to 4 of Table 5.32 External Clock Input (XIN input) are added.
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