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M16C/65 Group 1. Overview
Table 1.7 Pin Names for the 128-Pin Package (1/3)
' _ I/0O Pin for Peripheral Function Bus Control
Pin No. |Control Pin| Port . L A/D converter, :
Interrupt Timer Serial interface Pin
D/A converter
1 VREF
2 AVCC
3 P9 7 SIN4 ADTRG
4 P9 6 SOuUT4 ANEX1
5 P9 5 CLK4 ANEXO
6 PO_4 TB4IN/PWM1 DAl
7 P9_3 TB3IN/PWMO DAO
8 P9 2 TB2IN/PMCO SOUT3
9 P9 1 TB1IN/PMC1 SIN3
10 P9 0 TBOIN CLK3
11 P14 1
12 P14 0
13 BYTE
14 CNVSS
15 XCIN P8 7
16 XCOUT P8_6
17 RESET
18 XOuT
19 VSS
20 XIN
21 VCC1
22 P8 5 [NMI SD CEC
23 P8_4 [INT2 ZP
24 P8 3 [INTT
25 P8_2 |INTO
26 P8 1 TA4IN/U CTS5/RTS5
27 P8_0 TA40UT/U RXD5/SCL5
28 P7_7 TASIN CLK5
29 P7_6 TA30UT TXD5/SDA5
30 P7 5 TA2IN/W
31 P7_4 TA20UT/W
32 P7_3 TALINV CTS2/RTS2
33 P7_2 TA1OUT/V CLK2
34 P7_1 TAOIN/TB5IN RXD2/SCL2/SCLMM
35 P7_0 TAOOUT TXD2/SDA2/SDAMM
36 P6_7 TXD1/SDA1
37 VCC1
38 P6_6 RXD1/SCL1
39 VSS
40 P6 5 CLK1
41 P6_4 CTS1/RTS1/CTS0/CLKS1
42 P6_3 TXDO/SDAO
43 P6_2 RXDO0/SCLO
44 P6_1 CLKO
45 P6_0 RTCOUT CTSO/RTSO
46 P13_7
47 P13 6
48 P13 5
49 P13 4
50 CLKOUT |P5_7 RDY
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M16C/65 Group

1. Overview

Table 1.9 Pin Names for the 128-Pin Package (3/3)
pin | Control I/O Pin for Peripheral Function .
. Port ) - A/D converter, Bus Control Pin
No. Pin Interrupt Timer Serial interface
D/A converter
101 P1 2 RXD6/SCL6 D10
102 P11 CLK6 D9
103 P10 CTS6/RTS6 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
111 PO_0 ANO_0 DO
112 P11 7
113 P11 6
114 P11 5
115 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 [KIT AN5
123 P10_4 |KIO AN4
124 P10 _3 AN3
125 P10 2 AN2
126 P10 1 AN1
127 |AVSS
128 P10_0 ANO
R0O1DS0031EJ0210 Rev.2.10 RENESAS Page 14 of 111

Jul 31, 2012



M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) @
Address Register Symbol Reset Value
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h DMAZ2 Interrupt Control Register DM2IC XXXX X000b
006Ah DMAZ3 Interrupt Control Register DM3IC XXXX X000b
UARTS Bus Collision Detection Interrupt Control Register USBCNIC
006Bh CEC1 Interrupt Control Register P ’ CEC1IC XXXX X000b
UARTS5 Transmit Interrupt Control Register S5TIC
006Ch CEC2 Interrupt Control Register CEC2IC XXXX X000b
006Dh UARTS5 Receive Interrupt Control Register S5RIC XXXX X000b
UART®6 Bus Collision Detection Interrupt Control Register UBBCNIC
006ER Real-Time Clock Periodic Interrupt Control Register XXXX X000b
RTCTIC
UART®6 Transmit Interrupt Control Register S6TIC
006Fh Real-Time Clock Compare Interrupt Control Register RTCCIC XXXX X000b
0070h UART®6 Receive Interrupt Control Register S6RIC XXXX X000b
UART?7 Bus Collision Detection Interrupt Control Register U7BCNIC
0071h Remote Control Signal Receiver O Interrupt Control Register PMCOIC XXXX X000b
UART?7 Transmit Interrupt Control Register S7TIC
0072h Remote Control Signal FFQ)eceiver 1 Intgrrupt Control Register PMC1IC XXXX X000b
0073h UART?7 Receive Interrupt Control Register S7RIC XXXX X000b
0074h
0075h
0076h
0077h
0078h
0079h
007Ah
007Bh 12C-bus Interface Interrupt Control Register lICIC XXXX X000b
007Ch SCL/SDA Interrupt Control Register SCLDAIC XXXX X000b
007Dh
007Eh
007Fh
0080h to
017Fh
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8)

Address Register Symbol Reset Value
0210h 00h
0211h |Address Match Interrupt Register 0 RMADO 00h
0212h X0h
0213h
0214h 00h
0215h |Address Match Interrupt Register 1 RMAD1 00h
0216h X0h
0217h
0218h 00h
0219h |Address Match Interrupt Register 2 RMAD2 00h
021Ah X0h
021Bh
021Ch 00h
021Dh |Address Match Interrupt Register 3 RMAD3 00h
021Eh X0h
021Fh

0000 0001b
(Other than user boot mode)

0010 0001b

(User boot mode)

0221h |Flash Memory Control Register 1 FMR1 00X0 XX0Xb
0222h |Flash Memory Control Register 2 FMR2 XXXX 0000b
0223h
0224h
0225h
0226h
0227h
0228h
0229h
022Ah
022Bh
022Ch
022Dh
022Eh
022Fh
0230h |Flash Memory Control Register 6 FMR6 XX0X XX00b
0231h
0232h
0233h
0234h
0235h
0236h
0237h
0238h
0239h
023Ah
023Bh
023Ch
023Dh
023Eh
023Fh

0220h |Flash Memory Control Register O FMRO

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65 Group

4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11)

Address Register Symbol Reset Value
02A0h
02A1h
02A2h
02A3h
02A4h |UART7 Special Mode Register 4 U7SMR4 00h
02A5h |UART7 Special Mode Register 3 U7SMR3 000X 0X0Xb
02A6h |UART7 Special Mode Register 2 U7SMR2 X000 0000b
02A7h |UART7 Special Mode Register U7SMR X000 0000b
02A8h |UART?7 Transmit/Receive Mode Register U7MR 00h
02A%h |UART7 Bit Rate Register U7BRG XXh
8§2§E UART?7 Transmit Buffer Register U7TB ;((iﬂ
02ACh |UART7 Transmit/Receive Control Register 0 u7Co 0000 1000b
02ADh |UART?7 Transmit/Receive Control Register 1 uU7C1 0000 0010b
g;’:iﬂ UART7 Receive Buffer Register U7RB iiﬂ
02BOh |I2C0 Data Shift Register S00 XXh
02B1h
02B2h |I2CO0 Address Register 0 S0DO 0000 000Xb
02B3h |I2C0 Control Register 0 S1D0 00h
02B4h |12CO0 Clock Control Register S20 00h
02B5h |I12CO0 Start/Stop Condition Control Register S2D0 0001 1010b
02B6h [I12CO0 Control Register 1 S3D0 0011 0000b
02B7h |I2CO0 Control Register 2 S4D0 00h
02B8h [12CO0 Status Register 0 S10 0001 000Xb
02B9h |I2CO Status Register 1 S11 XXXX X000b
02BAh |12C0 Address Register 1 SoD1 0000 000Xb
02BBh |12C0 Address Register 2 S0D2 0000 000Xb
02BCh

02BDh
02BEh
02BFh

02CO0h to
02FFh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/65 Group

4. Special Function Registers (SFRs)

4.2 Notes on SFRs

4.2.1 Register Settings

Table 4.19 lists Registers with Write-Only Bits and registers whose function differs between reading and
writing. Set these registers with immediate values. Do not use read-modify-write instructions. When
establishing the next value by altering the existing value, write the existing value to the RAM as well as
to the register. Transfer the next value to the register after making changes in the RAM.
Read-modify-write instructions can be used when writing to the no register bits.

Table 4.19  Registers with Write-Only Bits
Address Register Symbol
0249h UARTO Bit Rate Register UOBRG
024Bh to 024Ah UARTO Transmit Buffer Register uoTB
0259h UARTL1 Bit Rate Register U1BRG
025Bh to 025Ah UART1 Transmit Buffer Register UlTB
0269h UART2 Bit Rate Register U2BRG
026Bh to 026Ah UART2 Transmit Buffer Register uz2TB
0273h S1/0O3 Bit Rate Register S3BRG
0277h S1/O4 Bit Rate Register S4BRG
0289h UARTS5 Bit Rate Register USBRG
028Bh to 028Ah UARTS5 Transmit Buffer Register USTB
0299 UART®6 Bit Rate Register U6BRG
029Bh to 029Ah UART®6 Transmit Buffer Register U6TB
02A9%9h UARTY7 Bit Rate Register U7BRG
02ABh to 02AAh UARTY Transmit Buffer Register U7TB
02B6h 12C0 Control Register 1 S3D0
02B8h I12C0 Status Register 0 S10
0303h to 0302h Timer Al-1 Register TA11l
0305h to 0304h Timer A2-1 Register TA21
0307h to 0306h Timer A4-1 Register TA41
030Ah Three-Phase Output Buffer Register 0 IDBO
030Bh Three-Phase Output Buffer Register 1 IDB1
030Ch Dead Time Timer DTT
030Dh Timer B2 Interrupt Generation Frequency Set Counter ICTB2
0327h to 0326h Timer AO Register TAO
0329h to 0328h Timer Al Register TA1l
032Bh to 032Ah Timer A2 Register TA2
032Dh to 032Ch Timer A3 Register TA3
032Fh to 032Eh Timer A4 Register TA4
037Dh Watchdog Timer Refresh Register WDTR
037Eh Watchdog Timer Start Register WDTS
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M16C/65 Group 5. Electrical Characteristics

5.15 Flash Memory Electrical Characteristics

Table 5.8 CPU Clock When Operating Flash Memory (fgc k)
Vee1=2.710 5.5V, Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

. Standard )
Symbol Parameter Conditions - Unit
Min. Typ. Max.

- CPU rewrite mode 10 (M) MHz
f(SLOW_R) |Slow read mode 5@) MHz
- Low current consumption read mode fC(32.768) 35 kHz
- Data flash read 27V <Vec1£3.0V 16 @ MHz
3.0V <V £55V 20 @ MHz

1. Setthe PM17 bit in the PM1 register to 1 (one wait).

2. When the frequency is over this value, set the FMR17 bit in the FMR1 register to O (one wait) or the PM17 bit in
the PML1 register to 1 (one wait)

3. Setthe PM17 hit in the PM1 register to 1 (one wait). When using 125 kHz on-chip oscillator clock or sub clock as
the CPU clock source, a wait is not necessary.

Table 5.9 Flash Memory (Program ROM 1, 2) Electrical Characteristics
Vce1 =2.710 5.5V at Ty, = 0°C to 60°C (option: -40°C to 85°C), unless otherwise specified.

- Standard .
Symbol Parameter Conditions . Unit
Min. Typ. Max.
- Program and erase cycles (1. 3). (4)|Vcey = 3.3V, Topr = 25°C 1,000 @ times
- 2 word program time Veer = 3.3V, Ty =25°C 150 4000 us
- Lock bit program time Veer =33V, Ty =25°C 70 3000 us
- Block erase time Veer =33V, Ty =25°C 0.2 3.0 S
- Program, erase voltage 2.7 5.5 \Y,
- Read voltage Topr= -20°C to 85°C/-40°C to 85°C| 2.7 5.5 \Y,
- Program, erase temperature 0 60 °C
tps Flash memory circuit stabilization wait time 50 us
- Data hold time (6) Ambient temperature = 55°C 20 year

Notes:
1. Definition of program and erase cycles:

The program and erase cycles refer to the number of per-block erasures. If the program and erase cycles are n

(n =1,000), each block can be erased n times. For example, if a block is erased after writing 2 word data 16,384

times, each to a different address, this counts as one program and erase cycles. Data cannot be written to the

same address more than once without erasing the block (rewrite prohibited).

Cycles to guarantee all electrical characteristics after program and erase. (1 to Min. value can be guaranteed).

3. In a system that executes multiple programming operations, the actual erasure count can be reduced by writing
to sequential addresses in turn so that as much of the block as possible is used up before performing an erase
operation. It is advisable to retain data on the erasure cycles of each block and limit the number of erase
operations to a certain number.

4. If an error occurs during block erase, attempt to execute the clear status register command, then execute the

block erase command at least three times until the erase error does not occur.

Customers desiring program/erase failure rate information should contact a Renesas Electronics sales office.

6. The data hold time includes time that the power supply is off or the clock is not supplied.

n

o
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M16C/65 Group 5. Electrical Characteristics

Table 5.15  Power Supply Circuit Timing Characteristics
The measurement condition is V¢cp = 2.7 10 5.5 V and T, = 25°C, unless otherwise specified.

. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
taP-R) Internal power supply stability time when power is on (1) 5 ms
tar-s) STOP release time 150 | ps
taw-s) Low power mode wait mode release time 150 | ps
Note:

1. Waiting time until the internal power supply generator stabilizes when power is on.

tP-R) Recommended .
Internal power supply stability operation voltage i 1
time when power is on - {

Vecel T i
N >
: d(P-R) '
CPU clock i
1
1
td(R-S) InEe)rrupt for de rel
; a) Stop mode release
STOP release time or —|
(b) Wait mode release ! T

ta(w-s) i i
Low power mode ! !
wait mode release time ! 1

CPU clock i E
1 1

@) ! td(r-s) !

1 1

(b) | taw-s) !

td(E-A)I g
Voltage detector
operation start time VE25, V26, Vezr

i

T

Voltage detector Stop 1 I Operate

i }
1

.~

' W(E-A)

Figure 5.4  Power Supply Circuit Timing Diagram
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M16C/65 Group

5. Electrical Characteristics

Vee1=Vee2=5V

5.2.2 Timing Requirements (Peripheral Functions and Others)
(Vee1=Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.2.1 Reset Input (RESET Input)
Table 5.24  Reset Input (RESET Input)
Standard
Symbol Parameter - Unit
Min. Max.
twrsTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) |
[« >
Figure 5.5 Reset Input (RESET Input)
5.2.2.2 External Clock Input
Table 5.25  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.
te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw External clock input low pulse width 20 ns
t External clock rise time ns
t External clock fall time ns
Note:
1. The condition is Ve = Ve, =3.0t0 5.0 V.
XIN input
— tf
tr tw(H) tw(n) N
> € >
< tc
Figure 5.6  External Clock Input (XIN Input)
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M16C/65 Group 5. Electrical Characteristics

Vee1=Vee2=5V
Timing Requirements
(Vec1 =Veec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.3 Timer A Input

Table 5.26  Timer A Input (Counter Input in Event Counter Mode)

Standard .
Symbol Parameter . Unit

Min. Max.
tera) 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 5.27  Timer A Input (Gating Input in Timer Mode)

Standard .
Symbol Parameter . Unit

Min. Max.
tera) 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 5.28  Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard

Symbol Parameter i Max Unit
tera) 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 5.29  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)

Standard .
Symbol Parameter in VoK Unit
tw(TAH) TAIIN input high pulse width 100 ns
tw(TAL) TAIIN input low pulse width 100 ns
P te(TA) |
tw(TAH)
TAIIN input \
B tw(TAL) N
teupP)
tw(uPH)
TAIOUT input \
e tw(uPL) N
Figure 5.7  Timer A Input
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M16C/65 Group 5. Electrical Characteristics

Veec1=Vee2=5V
Timing Requirements

(Vec1 =Veec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Table 5.30  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tea) TAIIN input cycle time 800 ns
tSLI(TA|N-TAOUT) TAIOUT input Setup time 200 ns
tsu(TAOUT-TAIN) TAIIN input Setup time 200 ns

Two-phase pulse input in event counter mode
te(TA)

TAIIN input /I )

tsu(TAIN-TAOUT) tsu(TAIN-TAOUT)

tsu(TAOUT-TAIN)

TAIOUT input

—

fsu(TAOUT-TAIN)

Figure 5.8  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/65 Group

5. Electrical Characteristics

Timing Requirements
(Vec1 =Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Veer =

VCCZ =5V

5.2.2.4  Timer B Input
Table 5.31  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter i Mo, Unit
teTe) 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
teTB) 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 5.32  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tere) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
fw(TBL) TBIIN input low pulse width 200 s
Table 5.33  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
ters) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
tw(TBL) TBIIN input low pulse width 200 ns
e(TB)
tw(TBH)
TBIIN input \
tw(TBL)
«
Figure 5.9  Timer B Input
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M16C/65 Group 5. Electrical Characteristics

Vec1=Vee2=5V
Timing Requirements
(Vec1 =Veec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.37 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 1 to 3 waits) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tac4(RD-DB) Data input access time (for setting with 2¢ + 3¢ or more) (Note 4) ns
tsu(DB-RD) Data input setup time 40 ns
tsu(RDY-BCLK) RDY input setup time 80 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK—RDY) RDY input hold time 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
0.5x10 — 45[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:
9
N +fO.5 x10 _ 45[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
(BCLK)
3. Calculated according to the BCLK frequency as follows:

9
n-0.5) x 10 —45[ns] nis 2 for 2 waits setting, and 3 for 3 waits setting.

f(BCLK)
4. Calculated according to the BCLK frequency as follows:
9
]w —45[ns] nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.
(BCLK)
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M16C/65 Group 5. Electrical Characteristics

Vec1=Vec2=5V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD |-
(Separate bus) \ / ;

WR, WRL, WRH J———=
(Separate bus) \ / 7
RD /T T T T T
(Multiplexed bus) \ 7
WRWRLWRH
) /

(Multiplexed bus) \ 7
RDY input

tsu(RDY-BCLK) «———»| th(BCLK-RDY)

Measuring conditions

* Vec1=Vece =5V

* Input timing voltage: ML =1.0V,\H =4.0V

e Output timing voltage: \bL =2.5V, \by =25V

Figure 5.13 Timing Diagram
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M16C/65 Group

5. Electrical Characteristics

Vee1=Vee2=5V

Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

Jul 31, 2012

5.24.4 In Wait State Setting 2¢ + 3¢, 2¢ + 4¢, 3¢ + 4¢, and 4¢ + 5¢, and When
Accessing External Area
Table 541 Memory Expansion Mode and Microprocessor Mode (in Wait State Setting 2¢ +3¢,2 ¢
+ 4¢, 3¢ + 49, and 4¢ + 5¢, and When Accessing External Area)
i Standard
Symbol Parameter Measgrlng - Unit
Condition Min. Max.
tayecLk-ap)  |Address output delay time 25 ns
thecLk-ap)  |Address output hold time (in relation to BCLK) 0 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
taBcLK-CS) Chip select output delay time 25 ns
thBCLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
tawcLk-aLe)  |ALE signal output delay time 15 ns
th@cLk-aLe)  |ALE signal output hold time See -4 ns
tyscik-rp)  |RD signal output delay time Figure 5.14 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tyscLk-wr)  |WR signal output delay time 25 ns
theclk-wr) | WR signal output hold time 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
thBCLK-DB) Data output hold time (in relation to BCLK) @) 0 ns
taB-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
Notes:
1. Calculated according to the BCLK frequency as follows:
(1-05)x10° 49 .
—40[ns] nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.
fecLk)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
fecLky
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. R
Hold time of data bus is expressed in
t=-CR x In(l - VOL/VCCZ) DBi
by a circuit of the right figure. C
For example, when Vg = 0.2Vcco, C =30 pF, R = 1 kQ, hold ;
time of output low level is
t=-30 pF x 1 kQ x |n(1 - O'ZVCCZIVCCZ)
=6.7ns.
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M16C/65 Group

5. Electrical Characteristics

5.3 Electrical Characteristics (Vcc1 = Veez =3 V)
53.1 Electrical Characteristics
VCC1=VCC2=3V
Table 5.43  Electrical Characteristics (1) (1)
Vee1=Vee2=2.7103.3V,Vgg=0Vat Ty, =-20°C to 85°C/-40°C t0 85°C, fgcLky = 32 MHz unless otherwise specified.
. " Standard .
Symbol Parameter Measuring Condition - Unit
Min. Typ. | Max.
VOH ngh P6 0toP6_7,P7_2to P7_7,P8 0to P8_4, IOH =-1mA VCCl -0.5 VCCl \%
output P8_6, P8 _7,P9_0to P9_7, P10_0to P10_7,
voltage P11 Oto P11 _7,P14 0,P14 1
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, IOH =-1mA Vcc2 -0.5 VCCZ
P3_0toP3_7,P4_0toP4_7,P5_0to P5_7,
P12 _0to P12_7,P13_0to P13_7
VoH High output voltage ~ XOUT HIGH POWER lon =-0.1 mA Vee1-0.5 Veer | V
LOW POWER IOH =-50 },lA VCCl -05 VCCl
High output voltage ~ XCOUT HIGH POWER With no load applied 2.6 \Y
LOW POWER With no load applied 2.2
VoL Low output ([P6_0to P6_7,P7_0toP7_7,P8_0toP8_7,P9_0to |lg =1mA 0.5 \
voltage P9_7,P10_0toP10_7,P11_OtoP11_7,P14 0,P14_1
PO_0toPO_7,P1 _OtoP1_7,P2_0to P2_7, lo.=1mA 0.5
P3 0toP3_7,P4_0toP4_7,P5_0to P5_7,
P12 _0to P12_7,P13_0to P13_7
CEC lo.=1mA 0 0.5 \Y;
VoL Low output voltage ~ XOUT HIGH POWER lop =0.1mA 0.5 \
LOW POWER loL =50 pA 0.5
Low output voltage ~ XCOUT HIGH POWER With no load applied 0 Y
LOW POWER With no load applied 0
Vr4+-V1. |Hysteresis [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, INTO to 0.2 1.0 \Y
INT7, NMI, ADTRG, CTS0 to CTS2, CTS5 to CTS7,
SCLO to SCL2, SCL5 to SCL7, SDAO to SDA2, SDA5S
to SDA7, CLKO to CLK7, TAOOUT to TA40UT, KIO to
KI3, RXDO to RXD2, RXD5 to RXD7, SIN3, SIN4, SD,
PMCO, PMC1, SCLMM, SDAMM, ZP, IDU, IDV, IDW
CEC 0.2 0.5 1.0 \Y
RESET 0.2 1.8 \
H High input [PO_OtoPO_7,P1_0toP1_7,P2_0toP2_ 7, V=3V 40 | pA
current P3_0toP3_7,P4_0toP4_7,P5 0toP5_7,
P6_0to P6_7,P7_0toP7_7,P8_0to P8 7,
P9_0to P9_7,P10_0to P10_7, P11_0Oto P11_7,
P12 _0to P12_7,P13_0to P13_7,P14 0,P14_1
XIN, RESET, CNVSS, BYTE
- Leakage current in powered-off state CEC Veec1 =0V 1.8 | pA
m Low input |PO_OtoPO_7,P1 OtoP1 7,P2_0toP2_7, V=0V -4.0 | pA
current P3 0toP3 7,P4 OtoP4_7,P5 0toP5_7,
P6_0to P6_7, P7_0to P7_7,P8_0to P8_7,
P9 _0toP9_7,P10_0to P10_7, P11_0Oto P11_7,
P12_0to P12_7,P13_0to P13_7,P14_0,P14_1
XIN, RESET, CNVSS, BYTE
RpuLLup |Pull-up PO_OtoPO_7,P1 0toP1_7,P2_0to P2_7, V=0V 50 80 150 | kQ
resistance |P3_0toP3_7,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_0to P10_7,
P11_0Oto P11_7,P12 0Oto P12_7,P13_0to
P13 7,P14 0,P14_1
Rexin Feedback resistance XIN 3.0 MQ
VRAM RAM retention voltage In stop mode 1.8 \Y
Note:

1. When Ve # Ve, referto 5V or 3V standard depending on the voltage.
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M16C/65 Group 5. Electrical Characteristics

Veer = Vee2=3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.3 Timer A Input
Table 5.49  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 150 ns
tw(TAH) TAIIN input high pulse width 60 ns
tw(TAL) TAIIN input low pulse width 60 ns
Table 5.50  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 600 ns
tw(TAH) TAIIN input high pulse width 300 ns
tw(TAL) TAIIN input low pulse width 300 ns
Table 5.51 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teta) TAIIN input cycle time 300 ns
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
Table 5.52  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
J te(tA)
tw(TAH)
TAIIN input \
. tw(TAL) R
feup)
tw(UPH)
TAIOUT input \
tw(upPL) R
[« >
Figure 5.22 Timer A Input
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M16C/65 Group

5. Electrical Characteristics

Timing Requirements

Veec1=Veeze =3V

(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.7  Multi-master 12C-bus
Table 5.59  Multi-master 12C-bus

Symbol Parameter Stahdard Clock Mode - Fast-mode Unit

Min. Max. Min. Max.
teuF Bus free time 4.7 1.3 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 13 us
R SCL, SDA signals’ rising time 1000 20+0.1Cb 300 ns
tHD:DAT Data hold time 0 0 0.9 us
thiGH Hold time in SCL clock 1 status 4.0 0.6 us
fe SCL, SDA signals’ falling time 300 20+0.1Cb 300 ns
tsu:DAT Data setup time 250 100 ns
tsu:sTA Setup time in restart condition 4.7 0.6 us
tsu:sTO Stop condition setup time 4.0 0.6 us
H - -
=W AT O
T ->| tHD-;-SjI':A tsu;sTO I(—

iiaietelaieielatutaiat Sufalisiatatiaiaiaiaieiataistaiaiel i St

te .
s
SCL y
M . S ) I
1|l T
tHD;STA tHD;DAT  THIGH tsu;DAT tsu:sTA
Figure 5.27 Multi-master 12C-bus
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M16C/65 Group 5. Electrical Characteristics

Vee1=Veee =3V
Timing Requirements
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.60 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
tac4(RD-DB) Data input access time (for setting with 2 ¢ + 3 ¢ or more) (Note 4) ns
tsu(DB-RD) Data input setup time 50 ns
tsu(RDY-BCLK) RDY input setup time 85 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK—RDY) RDY input hold time 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 60[ns]
fecLk)

2. Calculated according to the BCLK frequency as follows:
9
N +fO.5 x10 _ 60[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
(BCLK)
3. Calculated according to the BCLK frequency as follows:

n-0.5) x 10°
(n-05)x10 _ 60[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.

fecLk)
4. Calculated according to the BCLK frequency as follows:
9
][‘Xﬁ—eoms] nis3for2o+3¢, 4for2h+4¢, 4for3¢+4¢,5ford¢+50,
(BCLK)
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M16C/65 Group Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-050 | PLQPO100KB-A | 100P6Q-A/ FP-100U/ FP-100UV | 069 |
Ho
o
% 51
ARAAAAAARRAAAAARAARAARAAAR NoTe)
1. DIMENSIONS "*1" AND "*2"
76 =g = 50 DO NOT INCLUDE MOLD FLASH.
=[@) = "
== = N
= =
== -
== o=
== =
= = by
= =
== b= by
= -
= B N“‘ E4 Dimension in Millimeters
== = ’ S e Symbol 1 Min | Nom | Max
= = D [139]14.0]14.1
= = E [13.9]14.0] 141
= e= Terminal cross section A | — | 1.4 | —
= Q = Fp | 158 | 16.0 | 16.2
100 = » o He [15.8]16.0] 16.2
Al — | —1]u17
LU LELELLELEA LA Al — 117
Index mark bp [0.15]0.20] 0.25
= F b1 [— (048] —
C ]0.09|0.145| 0.20
il T o 2 \ c1 0.125
Wamiilijiilannianisiaiiinege u‘ \ 2 o —1 g
. e e | —| 05| —
pm | L =
B . y |— [ — [0.08
Zo [ — 10—
Detail F ZE — 1.0 —
L 10.35] 05 |0.65
L[ —TJ10]—
R01DS0031EJ0210 Rev.2.10 RENESAS Page 111 of 111

Jul 31, 2012



