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LENESAS

M16C/62P Group (M16C/62P, M16C/62PT) REJ03B0001-0241

SINGLE-CHIP 16-BIT CMOS MICROCOMPUTER Rev.2.41
Jan 10, 2006

1. Overview

The M16C/62P Group (M16C/62P, M16C/62PT) of single-chip microcomputers are built using the high performance
silicon gate CMOS process using a M16C/60 Series CPU core and are packaged in a 80-pin, 100-pin and 128-pin
plastic molded QFP. These single-chip microcomputers operate using sophisticated instructions featuring a high level
of instruction efficiency. With 1M bytes of address space, they are capable of executing instructions at high speed. In
addition, this microcomputer contains a multiplier and DMAC which combined with fast instruction processing
capability, makes it suitable for control of various OA, communication, and industrial equipment which requires high-
speed arithmetic/logic operations.

1.1 Applications

Audio, cameras, television, home appliance, office/communications/portable/industrial equipment, automobile,
etc.

Specifications written in this manual are believed to be accurate,
but are not guaranteed to be entirely free of error. Specifications in
this manual may be changed for functional or performance
improvements. Please make sure your manual is the latest edition.

Rev.2.41 Jan 10, 2006 Page 1 of 96 RENESAS
REJO3B0001-0241



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

1. Overview

Table 1.2 Performance Outline of M16C/62P Group (M16C/62P, M16C/62PT)(100-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, memory expansion Single-chip
and microprocessor mode
Address Space 1 Mbyte (Available to 4 Mbytes by |1 Mbyte
memory space expansion function)
Memory Capacity See Table 1.4 to 1.7 Product List
Peripheral Port Input/Output : 87 pins, Input : 1 pin
Function Multifunction Timer Timer A : 16 bits x 5 channels, Timer B : 16 bits x 6 channels,
Three phase motor control circuit
Serial Interface 3 channels
Clock synchronous, UART, 12C bus(1), IEBus(2)
2 channels
Clock synchronous
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: 8 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 () Absent
Electric Supply Voltage VCC1=3.0t0 5.5V, VCC2=2.7Vto |VCC1=VCC2=4.0t0 5.5V
Characteristics VCCL1 (f(BCLK=24MHz) (f(BCLK=24MHz)
VCC1=2.7t0 5.5V, VCC2=2.7V to
VCCL1 (f(BCLK=10MHz)
Power Consumption 14 mA (VCC1=VCC2=5V, f(BCLK)=24MHz) | 14 mA (VCC1=VCC2=5V, f(BCLK)=24MHz)
8 mA (VCC1=VCC2=3V, f(BCLK)=10MHz) | 2.0uA (VCC1=VCC2=5V, f(XCIN)=32kHz,
1.8uA (VCC1=VCC2=3V, f(XCIN)=32kHz, | wait mode)
wait mode) 0.8uA (VCC1=VCC2=5V, stop mode)
0.7pA (VCC1=VCC2=3V, stop mode)
Flash memory | Program/Erase Supply Voltage | 3.3+0.3 V or 5.0+0.5 V 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 100-pin plastic mold QFP, LQFP
NOTES:

1. 12C bus is a registered trademark of Koninklijke Philips Electronics N. V.
2. |EBus 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. Use the M16C/62PT on VCC1=VCC2
5. All options are on request basis.
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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
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

PIN CONFIGURATION (top view)
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2. Use the M16C/62PT on VCC1=VCC2.
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Figure 1.8

Pin Configuration (Top View)
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M16C/62P Group (M16C/62P, M16C/62PT)

1. Overview

Table 1.20  Pin Description (80-pin Version) (1) @)
Signal Name Pin Name I/0 Power Description
Type | Supply
Power supply |VCCL1, VSS I - Apply 2.7 to 5.5 V to the VCC1 pin and 0 V to the VSS pin. (1, 2)
input
Analog power |AVCC | VCC1 |Applies the power supply for the A/D converter. Connect the
supply input AVSS AVCC pin to VCC1. Connect the AVSS pin to VSS.
Reset input RESET | VCC1 | The microcomputer is in a reset state when applying “L” to the this pin.
CNVSS CNVSS | VCC1 | Switches processor mode. Connect this pin to VSS to when after a
(BYTE) reset to start up in single-chip mode. Connect this pin to VCC1to
start up in microprocessor mode. As for the BYTE pin of the 80-pin
versions, pull-up processing is performed within the microcomputer.
Main clock XIN | VCC1 |1/O pins for the main clock generation circuit. Connect a ceramic
input resonator or crystal oscillator between XIN and XOUT (3). To use
Main clock XOUT o vccl |the external clock, input the clock from XIN and leave XOUT
output open.
Sub clock input | XCIN | VCC1 |I/O pins for a sub clock oscillation circuit. Connect a crystal
Sub clock XCOUT 0o vCC1 | oscillator between XCIN and XCOUT (). To use the external
output clock, input the clock from XCIN and leave XCOUT open.
Clock output CLKOUT (0] VCC2 | The clock of the same cycle as fC, f8, or f32 is outputted.
INT interrupt INTO to INT2 I VCC1 |Input pins for the INT interrupt.
input
NMmI interrupt NMI I VCC1 |Input pin for the NMI interrupt.
input
Key input KI0 to KI3 | VCC1 |Input pins for the key input interrupt.
interrupt input
Timer A TAOOUT, 110 VCC1 |These are Timer A0, Timer A3 and Timer A4 I/O pins. (however,
TA3OUT, output of TAOOUT for the N-channel open drain output.)
TA40UT
TAOIN, TA3IN, | VCC1 |These are Timer AO, Timer A3 and Timer A4 input pins.
TA4IN
ZP | VCC1 |Input pin for the Z-phase.
Timer B TBOIN, TB2IN | VCC1 |These are Timer BO, Timer B2 to Timer B5 input pins.
to TB5IN
Serial interface | CTS0 to CTS1 I VCC1 |These are send control input pins.
RTSOtoRTS1| O VCC1 |These are receive control output pins.
CLKO, CLK1, 1/10 VCC1 |These are transfer clock 1/O pins.
CLK3, CLK4
RXDO0 to RXD2 | VCC1 |These are serial data input pins.
SIN4 | VCC1 |This is serial data input pin.
TXDOto TXD2| O VCC1 |These are serial data output pins. (however, output of TXD2 for
the N-channel open drain output.)
SOUTS3, (0] VCC1 |These are serial data output pins.
SOUT4
CLKS1 (0] VCC1 |This is output pin for transfer clock output from multiple pins
function.
I2C mode SDAO to SDA2| 1/O VCC1 |These are serial data I/O pins. (however, output of SDA2 for the
N-channel open drain output.)
SCLOto SCL2 | /O VCC1 |These are transfer clock 1/0O pins. (however, output of SCL2 for
the N-channel open drain output.)
I:Input O:Output /O : Input and output
NOTES:

1. In this manual, hereafter, VCC refers to VCC1 unless otherwise noted.
2. In M16C/62PT, apply 4.0 to 5.5 V to the VCCL1 pin.
3. Ask the oscillator maker the oscillation characteristic.
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M16C/62P Group (M16C/62P, M16C/62PT) 2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers. The CPU has 13 registers. Of these, RO, R1, R2, R3, A0, Al and FB comprise a
register bank. There are two register banks.

b31 _ b15 b8b7 b0
R2 ROH ROL I
R3 R1H R1L .
- i Data Registers @
R2
R3
A0 I _
AL I }Address Registers ®
, FB Frame Base Registers
b19 b15 b0
[ INTBH | INTBL | Interrupt Table Register
b19 bo
| PC | Program Counter
b15 b0
USP User Stack Pointer
ISP Interrupt Stack Pointer
SB Static Base Register
b15 b0
| FLG Flag Register
me——"" b8 b7 bol
Ll ey [ L[] [ulr]o[s]s[z]p]c]
Carry Flag
Debug Flag
Zero Flag
Sign Flag
Register Bank Select Flag
Overflow Flag
Interrupt Enable Flag
Stack Pointer Select Flag
Reserved Area
Processor Interrupt Priority Level
Reserved Area
NOTES:
1. These registers comprise a register bank. There are two register banks.

Figure 2.1 Central Processing Unit Register

2.1 Data Registers (RO, 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 the same as R2RO0.
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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) 4. Special Function Register (SFR)

4. Special Function Register (SFR)

SFR(Special Function Register) is the control register of peripheral functions. Tables 4.1 to 4.6 list the SFR
information.

Table 4.1 SFR Information (1) @)

Address Register Symbol After Reset
0000h
0001h
0002h
0003h
0004h Processor Mode Register 0 ) PMO 00000000b(CNVSS pin is "L")
00000011b(CNVSS pin is “H")
0005h Processor Mode Register 1 PM1 00001000b
0006h System Clock Control Register 0 CMO 01001000b
0007h System Clock Control Register 1 CM1 00100000b
0008h Chip Select Control Register (©) CSR 00000001b
0009h Address Match Interrupt Enable Register AIER XXXXXX00b
000Ah Protect Register PRCR XX000000b
000Bh Data Bank Register ©) DBR 00h
000Ch Oscillation Stop Detection Register ) CM2 0X000000b
000Dh
000Eh Watchdog Timer Start Register WDTS XXh
000Fh Watchdog Timer Control Register WDC 00XXXXXXb @)
0010h Address Match Interrupt Register O RMADO 00h
0011h 00h
0012h X0h
0013h
0014h Address Match Interrupt Register 1 RMAD1 00h
0015h 00h
0016h X0h
0017h
0018h
0019h Voltage Detection Register 1 . ) VCR1 00001000b
001Ah Voltage Detection Register 2 ©. 8) VCR2 00h
001Bh Chip Select Expansion Control Register () CSE 00h
001Ch PLL Control Register 0 PLCO 0001X010b
001Dh
001Eh Processor Mode Register 2 PM2 XXX00000b
001Fh Low Voltage Detection Interrupt Register ©) D4INT 00h
0020h DMAO Source Pointer SARO XXh
0021h XXh
0022h XXh
0023h
0024h DMAO Destination Pointer DARO XXh
0025h XXh
0026h XXh
0027h
0028h DMAQ Transfer Counter TCRO XXh
0029h XXh
002Ah
002Bh
002Ch DMAO Control Register DMOCON 00000X00b
002Dh
002Eh
002Fh
0030h DMA1 Source Pointer SAR1 XXh
0031h XXh
0032h XXh
0033h
0034h DMAL1 Destination Pointer DAR1 XXh
0035h XXh
0036h XXh
0037h
0038h DMAL1 Transfer Counter TCR1 XXh
003%h XXh
003Ah
003Bh
003Ch DMAL1 Control Register DM1CON 00000X00b
003Dh
003Eh
003Fh
NOTES:

1. The blank areas are reserved and cannot be accessed by users.

The PM00 and PMO1 bits do not change at software reset, watchdog timer reset and oscillation stop detection reset.
The CM20, CM21, and CM27 bits do not change at oscillation stop detection reset.

The WDCS5 bit is “0” (cold start) immediately after power-on. | t can only be set to “1” in a program.

This register does not change at software reset, watchdog timer reset and oscillation stop detection reset.

. This register in M16C/62PT cannot be used.

X : Nothing is mapped to this bit

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

Recommended .
td(P-R) operation voltage ! ;
Time for Internal Power i i
Supply Stabilization During veer == !
Powering-On : |
: td(P-R) !
N 1
CPU clock i
1
1
Interrupt for
td(R-S) (a) Stop mode release
STOP Release Time _or
(b) Wait mode release H !
1 1
1 1
td(w-S) i i
Low Power Dissipation Mode T 4
Wait Mode Release Time CPU clock ] I”””””””””””
1
1 1
a
@ ! td(R-S) i
1 1
(b) i tdW-S) !
td(S-R)

Low Voltage Detection
Reset (Hardware Reset 2)
Release Wait Time Veer

CPU clock
td(E-A)
Low Voltage Detection Circuit VC26, VC27
Operation Start Time !
1
Low Voltage t
Detection Circuit Stop : l Operate
1 1
]
1 1
' ld(E-A) "

Figure 5.1 Power Supply Circuit Timing Diagram
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M16C/62P Group (M16C/62P, M16C/62PT)

5. Electrical Characteristics

Table 5.12  Electrical Characteristics (2) (1)
. . Standard )
Symbol Parameter Measuring Condition - Unit
Min. | Typ. | Max.
Icc Power Supply Current In single-chip Mask ROM f(BCLK)=24MHz _ 14 20 mA
(Vce1=Vee2=4.0V to 5.5V) | mode, the output No division, PLL operation
ins are open and No division,
gther pinsr;re Vss On-chip oscillation 1 mA
Flash f(BCLK)=24MHz,
Memory No division, PLL operation 18 27 mA
No division,
On-chip oscillation 18 mA
Flash Memory | f(BCLK)=10MHz,
Program VCC1=5.0V 15 mA
Flash Memory | f(BCLK)=10MHz,
Erase VCC1=5.0V 25 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 50 HA
Mask ROM f(BCLK)=32kHz
Flash Memory Wait mode (@), 7.5 pA
Oscillation capability High
f(BCLK)=32kHz
Wait mode (2), 2.0 pA
Oscillation capability Low
Stop mode
Topr =25°C 0.8 30 | WA
Idet4 Low Voltage Detection Dissipation Current (4) 0.7 4 pA
Idet3 Reset Area Detection Dissipation Current (4) 1.2 8 LA
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. 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
Rev.2.41 Jan 10, 2006 Page 49 of 96 .ZENESAS
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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 5.29 Memory Expansion and Microprocessor Modes (for 2- to 3-wait setting, external area
access and multiplex bus selection)

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) (NOTE 1) ns
th(WR-AD) Address Output Hold Time (in relation to WR) (NOTE 1) 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
th(RD-CS) Chip Select Output Hold Time (in relation to RD) (NOTE 1) ns
th(WR-CS) Chip Select Output Hold Time (in relation to WR) (NOTE 1) ns
td(BCLK-RD) RD Signal Output Delay Time 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 See 0 ns
td(BCLK-DB) Data Output Delay Time (in relation to BCLK) Figure 5.2 40 ns
th(BCLK-DB) Data Output Hold Time (in relation to BCLK) 4 ns
td(DB-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
td(BCLK-HLDA) | HLDA Output Delay Time 40 ns
td(BCLK-ALE) ALE Signal Output Delay Time (in relation to BCLK) 15 ns
th(BCLK-ALE) ALE Signal Output Hold Time (in relation to BCLK) -4 ns
td(AD-ALE) ALE Signal Output Delay Time (in relation to Address) (NOTE 3) ns
th(AD-ALE) 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
td(AD-WR) WR Signal Output Delay From the End of Address 0 ns
tdz(RD-AD) Address Output Floating Start Time 8 ns

NOTES:

1. Calculated according to the BCLK frequency as follows:
9
2848 o1

2. Calculated according to the BCLK frequency as follows:

n-0.5 x109
f(BCLK) 40[ns]  nis “2” for 2-wait setting, “3” for 3-wait setting.

3. Calculated according to the BCLK frequency as follows:

0.5xlO9
f(BCLK)
4. Calculated according to the BCLK frequency as follows:

- 25[ns]

0.5xlO9

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

5. Electrical Characteristics

XIN input

TAIIN input

Vcci=Vcce=5V

TAIOUT input

TAIOUT input

(Up/down input)

During event counter mode

TAIIN input

(When count on falling

edge is selected)

TAIIN input

— tf
tr tw(H) tw(L)
> <
B tc
. te(mA) N
tw(TAH)
< tw(TAL) >
teur) 5
tw(uPH)
tw(uPL) N
th(TIN-UP) | tsu(UP-TIN)

(When count on rising
edge is selected)

Two-phase pulse input in

event counter mode

TAIIN input /

tsu(TAIN-TAOUT)

te(A)

\

tsu(TAIN-TAOUT)

tsu(TAOUT-TAIN)

—

TAIOUT input
tsu(TAOUT-TAIN)
te(tB)
tw(TBH)
TBIIN input \
tw(TBL) N
te(aD) |
tw(ADL)
ADTRG input
Figure 5.3 Timing Diagram (1)
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=5V

te(ck)

\ 4

tw(CKH)

CLKi

tw(ckL)

th(c-Q)

TXDi ><
t

td C-Q; u(D-C,
( )y su( ) < > th( D)

tw(INL)

TNTiinput
Tw(INH)

»

Figure 5.4 Timing Diagram (2)
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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 \ jmmm— 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 \ / /
—> —>

P

—
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

Vcci=Vcce=5V

Memory Expansion Mode, Microprocessor Mode
(For setting with no wait)

Read timing

ST A U 2 U S S S N

kd(BCLK-cs) |
*h(BCILK-CS)

ﬂ—’l 4ns.min

/

|
| 25ns.max
|

teye

4
)
B

—_———y_

td(BCLK-AD) !
| | Ith(BCLK-AD)
!1—)! 25ns.max Iq—yl 4ns.min

ADi
1 1

BHE ! A _ : ,X
td(BCLK-ALE) th(BCLK-ALE) P’} 4= th(RD-AD)

! . 1
le—> 25ns.max —» IH— -4ns.min
1

X

I )
h | | Ons.min
| I |
: td(BCHK'RD) : : th(BCLK—RD): ! : :
| IH—P[ZSns,max - :'_ Ons.min 1 : 1 |
RD ! ™ ¥ ! : ! | |
: tac1(RDDB) |, il | | | i :
| (0.5 x teyc-45)ns.max bl [ [ | [ ! 1
I ] ! [ ! I ! ! |
R + e GEER T
T R i S i
| 1 | | | | ]
i [5u(DB-RD)  ¢———T P! thro.08) | : I I I

40ns.min  * * Ons.min

Write timing

I | \ | I I I

! ! | I
I tascLkcs) | ! ! | I
! cs) | i I | thecLkcs) 1 I !
P 25nsmax | 1 : [P 4ns.min : : :
] | | | | 1 | T
csi o\ ! ! . Y | ! .
| ! ! ! Lo ! ! |
I teyc ! o I . | ' I
r¢ t » I b I | !
1 I | | | | |
| | | . | | : .
| | [ |
| 1 1 | [ I
| tld(BCLK-AD) | | : 1 Ith(BCLKfAD) : : :
:4_,: 25ns.max : : 1 :i—ﬁ 4ns.min | | |
ADi T T + t T +
— | I I ! : X ! I !
BHE —/ . . : — ; i i
! td(BCLK-ALE) ! th(BCLK-ALE)I 1 | !
1O | 1 th(wr-AD) | 1
[4—P125ns.max - :<_ -4ns.min : : : (0.5 x teyc-10)ns.min 1 : :
[ | 1 ! 1\ |
ALE L R ! L ! [ : I
T H | T
: : : tdBCLKWR) | | th(BCLK-WR): | : I
! : f 25ns.ma><_ul' :4_ Ons.min ! : : :
WR, WRL, i T\ ! | ' ! i
RH ! ! Lo , ! | : i
I 1 I tdBCLK-DB) : : I Ith(BCLK-DB) : : :
: : . | | 40ns.max_ | : :<—H 4ns.min : : :
. I 10 ! | I ———— e e —
——————— —————T I T I +
- | : ! _{L o : ;P- ! ! |
e »
: 1 P I i I | I

td(DB-WR) th(WR-DB)
(0.5 x teyc-40)ns.min (0.5 x tcyc-10)ns.min

teye=

f(BCLK)

Measuring conditions

-Vcci=Veez=5vV

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

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

Figure 5.6 Timing Diagram (4)
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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)

REJO3B0001-0241

Table 5.40  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) 150 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on one edge) 60 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on one edge) 60 ns
te(TB) TBIIN Input Cycle Time (counted on both edges) 300 ns
tw(TBH) TBIIN Input HIGH Pulse Width (counted on both edges) 120 ns
tw(TBL) TBIIN Input LOW Pulse Width (counted on both edges) 120 ns
Table 5.41 Timer B Input (Pulse Period Measurement Mode)
Standard )
Symbol Parameter - Unit
Min. Max.
te(TB) TBIIN Input Cycle Time 600 ns
tw(TBH) TBIIN Input HIGH Pulse Width 300 ns
tw(TBL) TBIIN Input LOW Pulse Width 300 ns
Table 5.42  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TB) TBIIN Input Cycle Time 600 ns
tw(TBH) TBIIN Input HIGH Pulse Width 300 ns
tw(TBL) TBIIN Input LOW Pulse Width 300 ns
Table 5.43  A/D Trigger Input
Standard .
Symbol Parameter - Unit
Min. Max.
te(AD) ADTRG Input Cycle Time 1500 ns
tw(ADL) ADTRG Input LOW Pulse Width 200 ns
Table 5.44 Serial Interface
Standard .
Symbol Parameter - Unit
Min. Max.
te(CK) CLKi Input Cycle Time 300 ns
tw(CKH) CLKi Input HIGH Pulse Width 150 ns
tw(CKL) CLKi Input LOW Pulse Width 150 ns
td(c-Q) TXDi Output Delay Time 160 ns
th(C-Q) TXDi Hold Time 0 ns
tsu(D-C) RXDi Input Setup Time 100 ns
th(C-D) RXDi Input Hold Time 90 ns
Table 5.45 External Interrupt INTi Input
Standard .
Symbol Parameter - Unit
Min. Max.
tw(NH) INTi Input HIGH Pulse Width 380 ns
tw(INL) INTi Input LOW Pulse Width 380 ns
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=3V

te(ck)

\ 4

¢ tw(CKH) )

CLKi

tw(CKL)

thc-Q)

TXDi X #(
td(c-Q) tsu(d-c) thc-D)
RXDi

tw(INL)

INTi input
Tw(INH)

Figure 5.14 Timing Diagram (2)

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

Vcci=Vcca=5V

Table 5.57  Electrical Characteristics (1) V)

. " Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VoH HIGH P6_0toP6 7, P7 2to P7_7,P8 0Oto P8 4, IOH=—5mA
Output P8_6, P8_7,P9_0to P9_7, P10_0to P10_7, Vcci-2.0 Vccel
Voltage (2 |P11_0toP11_7, P14 0,P14 1 Y
PO_0toPO_7,P1 OtoP1_7,P2 OtoP2_7, JOH=—5mA
P3 0toP3_7,P4 0toP4_7,P5 0toP5_7, Vcca-2.0 Vcez
P12 0to P12 7,P13 Oto P13 7
VoH HIGH P6_0toP6 7, P7 2to P7_7,P8 0Oto P8 4, OH=—200pA
Output P8_6, P8_7,P9_0to P9_7, P10_0to P10_7, Vcc1-0.3 Vccel
Voltage (2 |P11_0toP11_7, P14 0,P14 1 Y
PO_0toPO_7,P1 OtoP1_7,P2 OtoP2_7, I0H=—200pA
P3 0toP3_7,P4 0toP4_7,P5 0toP5_7, Vcc2-0.3 Vcez
P12_0toP12_7,P13_0to P13_7
VOH HIGH Output Voltage = XOUT HIGHPOWER IOH=—1mA Vcci-2.0 Vccel Vv
LOWPOWER I10H=—0.5mA Vcc1-2.0 Vcel
HIGH Output Voltage XCOUT HIGHPOWER With no load applied 2.5 Vv
LOWPOWER With no load applied 1.6
VoL LOW P6_0toP6 7, P7 0toP7_7,P8 0Oto P8 4, IoL=5mA
Output P8_6,P8_7,P9_0toP9_7, P10_0to P10_7, 2.0
Voltage @ P11 _0to P11 _7, P14 0,P14 1 v
PO_0toPO_7,P1 OtoP1_7,P2 OtoP2_7, IoL=5mA
P3 0toP3_7,P4 0toP4_7,P5 0toP5_7, 2.0
P12_0toP12_7,P13_0to P13_7
VoL LOW P6_0toP6 7, P7 0toP7_7,P8 0Oto 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 OtoP2_7, 10L=200pA
P3 0toP3_7,P4 0toP4_7,P5 0toP5_7, 0.45
P12_0toP12_7,P13_0to P13_7
VoL LOW Output Voltage  XOUT HIGHPOWER IoL=1mA 2.0 v
LOWPOWER 10L=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, 0.2 10 Vv
TAOOUT to TA40UT, KIO to KI3, RXDO0 to RXD2, ) :
SCLO to SCL2, SDAO to SDA2, SIN3, SIN4
VT+VT- | Hysteresis RESET 0.2 25 \%
lIH HIGH Input PO_0toPO_7,P1 OtoP1_7,P2 0toP2_7, P3_ 0toP3 7, | VI=5V
Current 2 P4 0toP4_7,P5 0toP5_7, P6_0toP6_7,P7 0toP7_7,
P8 0to P8 7, P9_0toP9_7, P10_0 to P10_7, 50 | pA
P11 OtoP11_7,P12 Oto P12 7,P13 Oto P13 7,
P14_0, P14_1, XIN, RESET, CNVSS, BYTE
m LOW Input PO _OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, P3_0toP3_7, | VI=0OV
Current 2 P4 _0toP4_7,P5_0toP5_7, P6_0toP6_7, P7_0toP7_7,
P8_0toP8_7,P9_0toP9_7,P10_0to P10_7, -5.0 | uA
P11 OtoP11_7,P12 Oto P12 7, P13 Oto P13 7,
P14_0, P14_1, XIN, RESET, CNVSS, BYTE
RpuLLUP | Pull-Up PO_OtoPO_7,P1 OtoP1_7,P2_0OtoP2_7, P3_0toP3_7, | VI=OV
Resistance P4 _0toP4_7,P5 0toP5_7,P6_0toP6_7,P7_2toP7_7,
@ P8 OtoP8 4,P8 6,P8 7, P9 0toP9_7,P10 0OtoP10_7, 30 50 170 | kQ
P11 OtoP11_7,P12 Oto P12 _7, P13 Oto P13 7,
P14 0,P14 1
RxIN Feedback Resistance XIN 15 MQ
RxCIN Feedback Resistance XCIN 15 MQ
VRAM RAM Retention Voltage At stop mode 2.0 \%
NOTES:

1. Referenced to Vcci=Vcc2=4.0 to 5.5V, Vss = 0V at Topr = —40 to 85°C / —-40 to 125°C, f(BCLK)=24MHz unless otherwise
specified. T version = —-40 to 85°C, V version =40 to 125°C.
2. 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

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 5.60  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 100 ns
tw(TAH) TAIIN Input HIGH Pulse Width 40 ns
tw(TAL) TAIIN Input LOW Pulse Width 40 ns
Table 5.61  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 400 ns
tw(TAH) TAIIN Input HIGH Pulse Width 200 ns
tw(TAL) TAIIN Input LOW Pulse Width 200 ns
Table 5.62  Timer A Input (External Trigger Input in One-shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tc(TA) TAIIN Input Cycle Time 200 ns
tw(TAH) TAIIN Input HIGH Pulse Width 100 ns
tw(TAL) TAIIN Input LOW Pulse Width 100 ns
Table 5.63  Timer A Input (External Trigger Input in Pulse Width Modulation Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tw(TAH) TAIIN Input HIGH Pulse Width 100 ns
tw(TAL) TAIIN Input LOW Pulse Width 100 ns
Table 5.64  Timer A Input (Counter Increment/Decrement Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(UP) TAIOUT Input Cycle Time 2000 ns
tw(UPH) TAIOUT Input HIGH Pulse Width 1000 ns
tw(uPL) TAIOUT Input LOW Pulse Width 1000 ns
tsu(UP-TIN) TAIOUT Input Setup Time 400 ns
th(TIN-UP) TAIOUT Input Hold Time 400 ns
Table 5.65  Timer A Input (Two-phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
te(TA) TAIIN Input Cycle Time 800 ns
tsu(TAIN-TAOUT) | TAIOUT Input Setup Time 200 ns
tsu(TAOUT-TAIN) | TAIIN Input Setup Time 200 ns
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M16C/62P Group (M16C/62P, M16C/62PT) 5. Electrical Characteristics

Vcci=Vcce=5V

te(ck)

\ 4

tw(CKH)

CLKi

TXDi ><

td(c- tsu(d-C;
cQ su(D-C) <> theo)
RXDi

tw(INL)

tw(cKL)

thc-Q)

INTiinput

tw(INH)

2
A

Figure 5.25 Timing Diagram (2)
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