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M16C/65C Group 1. Overview

Table 1.3 Specifications for the 100-Pin Package (1/2)

Item Function Description
M16C/60 Series core
(multiplier: 16 bit x 16 bit — 32 bit,
multiply and accumulate instruction: 16 bit x 16 bit + 32 bit — 32 bit)
CPU Central processing unit * Number of basic instructions: 91
* Minimum instruction execution time:
31.25 ns (f(BCLK) = 32 MHz, VCC1 =VCC2 =2.7t0 5.5 V)
* Operating modes: Single-chip, memory expansion, and microprocessor

See Table 1.5 “Product List (N-Version)” to Table 1.6 “Product List (D-

Memory ROM, RAM, data flash

Version)”.
\oltage * Power-on reset
Detec?tion Voltage detector * 3 voltage detection points (detection level of voltage detection 0 and 1
selectable)

¢ 5 circuits: Main clock, sub clock, low-speed on-chip oscillator (125 kHz),
high-speed on-chip oscillator (40 MHz +5%), PLL frequency synthesizer

* Oscillation stop detection: Main clock oscillation stop/restart detection

Clock Clock generator function

* Frequency divider circuit: Divide ratio selectable from 1, 2, 4, 8, and 16

* Power saving features: Wait mode, stop mode

* Real-time clock

* Address space: 1 MB
* External bus interface: 0 to 8 waits inserted, 4 chip select outputs,

memory area expansion function (expandable to 4 MB), 3V and 5V
Bus memory expansion interfaces

* Bus format: Separate bus or multiplexed bus selectable, data bus width
selectable (8 or 16 bits), number of address buses selectable (12, 16, or
20)

* CMOS 1/O ports: 85 (selectable pull-up resistors)

* N-channel open drain ports: 3

External Bus
Expansion

1/0 Ports Programmable 1/O ports

* Interrupt vectors: 70
Interrupts * External interrupt inputs: 13 (NMI, INT x 8, key input x 4)
¢ Interrupt priority levels: 7

15-bit timer x 1 (with prescaler)

Watchdog Timer Automatic reset start function selectable

* 4 channels, cycle steal mode
DMA DMAC * Trigger sources: 43
* Transfer modes: 2 (single transfer, repeat transfer)

RO1DS0015EJ0110 Rev.1.10 RENESAS Page 4 of 109
Jul 31, 2012



M16C/65C 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/65C Group 1. Overview

(See Note 3)
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Notes:
1. N-channel open drain output.
2. Check the position of Pin 1 by referring to appendix 1, Package Dimensions.
3. Pin names in brackets [ ] represent a single functional signal. They should not be considered as two
separate functional signals.

Figure 1.6  Pin Assignment for the 100-Pin Package
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M16C/65C Group

1. Overview

Table 1.16  Pin Functions for the 100-Pin Package (2/3)
Signal Name Pin Name I/O | Power Supply Description
Main clock input XIN | VCC1 I/O for the main clock oscillator. Connect a ceramic
resonator or crystal between pins XIN and XOUT. (1)
Input ( I clock to XIN pi dl XOUT pi
Main clock output XOUT 0 Veel 0nlopeun.an external clock to pin and leave pin
Sub clock input XCIN | VCC1 I/O for a sub clock oscillator. Connect a crystal between
XCIN pin and XCOUT pin. @ Input an external clock to
Sub clock output XCOUT o} VCC1 XCIN pin and leave XCOUT pin open.
BCLK output BCLK (0] VCC2 Outputs the BCLK signal.
Clock output CLKOUT o VCC2 fOslétputs a clock with the same frequency as fC, f1, {8, or
__ _ INTO to INT2 | VCC1 .
INT interrupt input ——— Input for the INT interrupt.
INT3to INT7 I VCC2
NMI interrupt input NMI I VCC1 Input for the NMI interrupt.
;E%(Jtmpm interrupt KI0 to KI3 I VCC1 Input for the key input interrupt.
TAOOUT to 1o VCel I/O for timers AQ to A4 (TAOOUT is N-channel open drain
_ TA40UT output).
Timer A TAOIN to TA4IN | | VCC1  |Input for timers AO to A4.
ZP I VCC1 Input for Z-phase.
Timer B TBOIN to TB5IN | | VCC1 Input for timers BO to B5.
uuv,VwWw| o VCC1 Output for the three-phase motor control timer.
Three-phase motor &N "
control timer SD I VCC1 Forced cutoff input.
IDU, IDV, IDW I VCC2 Input for the position data.
chuet%tttime clock RTCOUT (@] VCC1 Output for the real-time clock.
PWM output PWMO, PWM1 | O | VCC1, VCC2 |PWM output.
Remote control : .
signal receiver input PMCO, PMC1 I VCC1 Input for the remote control signal receiver.
CTSO0 to CTS2, | vVCel . -
CTS5 Input pins to control data transmission.
CTS6, CTS7 I VCC2
RTSO0 to RTS2, o veel . .
RTS5 Qutput pins to control data reception.
RTS6, RTS7 O VCC2
CLKOto CLK2, | /o VCC1
Serial interface CLKS Transmit/receive clock /0.
UARTO to UART2, CLK®6, CLK7 /10 VCC2
UARTS to UART7 RXDO to RXD2,
| vCcCl ) _
RXD5 Serial data input.
RXD6, RXD7 I VCC2
TXDO to TXD2, o vVeel -
TXD5 Serial data output. (2)
TXD6, TXD7 O VCC2
CLKS1 o veel Output for the transmit/receive clock multiple-pin output

function.

Notes:

1. Contact the manufacturer of crystal/ceramic resonator regarding the oscillation characteristics.
2. TXD2, SDA2, and SCL2 are N-channel open drain output pins. TXDi (i =0, 1, 5 to 7), SDAI, and SCLi can be
selected as CMOS output pins or N-channel open drain output pins.
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M16C/65C 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/65C Group

4. Special Function Registers (SFRs)

Table 4.7 SFR Information (7) (1)

Address Register Symbol Reset Value
giE(lJE Timer B3-1 Register TB31 iiﬂ
815;2 Timer B4-1 Register TB41 ii:
giEgE Timer B5-1 Register TB51 i;(:
01E6h iPslt.g?eZPeriod/Pulse Width Measurement Mode Function Select Reg- PPWES2 XXX X000b
01E7h

01E8h |Timer B Count Source Select Register 2 TBCS2 00h
01E9h |Timer B Count Source Select Register 3 TBCS3 X0h
01EAh

01EBh

01ECh

01EDh

01EEh

01EFh

01FOh |[PMCO Function Select Register 0 PMCOCONO 00h
01F1h |PMCO Function Select Register 1 PMCOCON1 00XX 0000b
01F2h |PMCO Function Select Register 2 PMCOCON2 0000 00X0b
01F3h |PMCO Function Select Register 3 PMCOCONS3 00h
01F4h |PMCO Status Register PMCOSTS 00h
01F5h |PMCO Interrupt Source Select Register PMCOINT 00h
01F6h |PMCO Compare Control Register PMCOCPC XXX0 X000b
01F7h |PMCO Compare Data Register PMCOCPD 00h
01F8h |PMC1 Function Select Register 0 PMC1CONO XXX0 X000b
01F9h |[PMC1 Function Select Register 1 PMC1CON1 XXXX 0X00b
01FAh |PMC1 Function Select Register 2 PMC1CON2 0000 00X0b
01FBh |PMC1 Function Select Register 3 PMC1CONS3 00h
01FCh |PMC1 Status Register PMC1STS X000 X00Xb
01FDh |PMC1 Interrupt Source Select Register PMCLINT X000 X00Xb
01FEh

01FFh

0200h

0201h

0202h

0203h

0204h

0205h |Interrupt Source Select Register 3 IFSR3A 00h
0206h |Interrupt Source Select Register 2 IFSR2A 00h
0207h |Interrupt Source Select Register IFSR 00h
0208h

0209h

020Ah

020Bh

020Ch

020Dh

020Eh |Address Match Interrupt Enable Register AIER XXXX XX00b
020Fh |Address Match Interrupt Enable Register 2 AIER2 XXXX XX00b

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/65C Group 4. Special Function Registers (SFRs)

Table 4.17 SFR Information (17) (1)

Address Register Symbol Reset Value
03F0h |Port P8 Register P8 XXh
03F1h |Port P9 Register P9 XXh
03F2h |Port P8 Direction Register PD8 00h
03F3h |Port P9 Direction Register PD9 00h
03F4h |Port P10 Register P10 XXh
03F5h |Port P11 Register P11 XXh
03F6h |Port P10 Direction Register PD10 00h
03F7h |Port P11 Direction Register PD11 00h
03F8h |Port P12 Register P12 XXh
03F9h |Port P13 Register P13 XXh
03FAh |Port P12 Direction Register PD12 00h
03FBh |Port P13 Direction Register PD13 00h
03FCh |Port P14 Register P14 XXh
03FDh
O3FEh |Port P14 Direction Register PD14 XXXX XX00b
03FFh

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/65C Group 5. Electrical Characteristics

5. Electrical Characteristics

5.1 Electrical Characteristics (Common to 3V and 5V)
51.1 Absolute Maximum Rating

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Veer Supply voltage Veer = AVece -0.3t06.5 \Y
Ve Supply voltage Veer = AVee -0.3t0 Ve +0.1 ()| V
AVce Analog supply voltage Veer = AVee -0.3t06.5 \Y,
VREE Analog reference voltage Veer = AVee -0.3to Ve +0.1 ()| V
V| Input voltage |RESET, CNVSS, BYTE, -0.3t0 Vg1 + 03|V

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 Oto P11_7,P14 0, P14 1
XIN
PO_0toP0O_7,P1_OtoP1_7, -0.3t0Vgep+03 M)V
P2_0toP2_7,P3_0toP3_7,
P4_0toP4_7,P5_0toP5_7,
P12_0toP12_7,P13 Oto P13_7
P7_0,P7_1,P8.5 -0.3106.5 v
Vo Output voltage |P6_0 to P6_7, P7_2 to P7_7, -0.3t0 Vg +03 M)V
P8_0to P8_4, P8_6, P8_7,
P9_0to P9_7, P10_0 to P10_7,
P11 Oto P11_7,P14 0, P14 1
XOouT
PO_0toP0O_7,P1_OtoP1_7, -0.3t0Vgep+03 M|V
P2_0toP2_7,P3_0toP3_7,
P4_0toP4_7,P5_0toP5_7,
P12_0toP12_7,P13 Oto P13_7

P7_0,P7_1,P8_5 -0.3t06.5 \Y,
Py Power consumption —40°C < T, < 85°C 300 mw
Topr Operating When the MCU is operating —-20to 85/-40t0 85 | °C
temperature | Flash program erase Program area 0 to 60
Data area —20 to 85/-40 to 85
Tstg Storage temperature —65 to 150 °C

Note:
1. Maximum value is 6.5 V.
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M16C/65C Group 5. Electrical Characteristics

51.3 A/D Conversion Characteristics

Table 5.5 A/D Conversion Characteristics (1/2) 1)
Vee1 = AV =3.0105.5V 2 Voo 2 VRer, Vss = AVgg = 0 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise
specified.

Symbol Parameter Measuring Condition - Standard Unit
Min. Typ. | Max.

- Resolution AVCC = VCCl > VCCZ > VREF 10 Bits

INL Integral non-linearity error |10 bits  [Vccq = |ANO to AN7 input, +3 LSB
50V |ANO_Oto ANO_7 input,
AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vcer = |ANO to AN7 input, +3 LSB
3.3V |ANO_Oto ANO_7 input,
AN2_0to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vcer = |ANO to AN7 input, +3 LSB
3.0V |ANO_Oto ANO_7 input,
ANZ2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

- Absolute accuracy 10 bits  |Vcc1 = |ANO to AN7 input, +3 LSB
50V |ANO_Oto ANO_7 input,
AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vee1 = |ANO to AN7 input, +3 LSB
3.3V |ANO_Oto ANO_7 input,
AN2_0 to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Vee1 = |ANO to AN7 input, +3 LSB
3.0V |ANO_Oto ANO_7 input,
AN2_0to AN2_7 input,
ANEXO0, ANEX1 input
(Note 2)

Notes:
1. Use when AVCC = VCCl'
2. Flash memory rewrite disabled. Except for the analog input pin, set the pins to be measured as input ports and
connect them to Vgg. See Figure 5.2 “A/D Accuracy Measure Circuit”.

AN ————Analog input

PO to P14 AN: One of the analog input pin
_/\/\/\';17- PO to P14: I/O pins other than AN

Figure 5.2  A/D Accuracy Measure Circuit
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M16C/65C Group 5. Electrical Characteristics

51.7 Oscillator Electrical Characteristics

Table 5.16 40 MHz On-Chip Oscillator Electrical Characteristics (1/2)
Vee1=2.7105.5V, Topy = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
focoaom 40 MHz on-chip oscillator frequency|Average frequency in a 10 ms period 38 40 42 | MHz
tsu(focoagm) | Wait time until 40 MHz on-chip
. . 2 ms
oscillator stabilizes
Table 5.17 125 kHz On-Chip Oscillator Electrical Characteristics
Vee1 =2.710 5.5V, Top = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.
. Standard ]
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
foco-s 125 kHz on-chip oscillator frequency |Average frequency in a 10 ms period| 100 | 125 | 150 | kHz
tsu(foco.s) |Wait time until 125 kHz on-chip
. - 20 us
oscillator stabilizes
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M16C/65C 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)

5.2.4.2 In 1 to 3 Waits Setting and When Accessing External Area

Table 5.37 Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When

Accessing External Area)

i Standard
Symbol Parameter Measgr_lng - Unit
Condition Min. Max.
tyscLk-ap)  |Address output delay time 25 ns
thcLk-ap)  |Address output hold time (in relation to BCLK) 0 ns
th(rRD-AD) Address output hold time (in relation to RD) 0 ns
th(WR-AD) Address output hold time (in relation to WR) (Note 2) ns
taecLK-CS) Chip select output delay time 25 ns
th@cLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
tayecLk-ALE) |ALE signal output delay time 15 ns
thecLk-aLE)  |ALE signal output hold time See -4 ns
tyscLk-rp)  |RD signal output delay time Figure 5.14 25 ns
theck-rpy  |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
t4BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
t4B-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 4) ns
Notes:
1. Calculated according to the BCLK frequency as follows:
n—05)x 10° nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
L————L——f —40[ns] When n = 1, fgcik) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
feeLky
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 - VOLNCCZ) DBi
by a circuit of the right figure. C
For example, when Vg = 0.2V¢ep, C =30 pF, R = 1 kQ, hold ;I/;
time of output low level is
t=-30 pF x 1 kQ x In(l - O'ZVCCZIVCCZ)
=6.7ns.
4. Calculated according to the BCLK frequency as follows:
9
0.5x 10 —20[ns]
(BCLK)
Hold time is equal to or less than 0 ns when the BCLK frequency exceeds 25 MHz.
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M16C/65C 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)

5.2.4.3 In 2 or 3 Waits Setting, and When Accessing External Area and Using

Multiplexed Bus

Table 5.38 Memory Expansion Mode and Microprocessor Mode (in 2 or 3 Waits Setting, and When

Accessing External Area and Using Multiplexed Bus) ()

i Standard
Symbol Parameter Meas‘?f'”g - Unit
Condition Min. Max.
t4(BCLK-AD) Address output delay time 25 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) (Note 1) ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 1) ns
ta@cLK-cs) Chip select output delay time 25 ns
thcLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
thrD-CS) Chip select output hold time (in relation to RD) (Note 1) ns
th(wRr-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
t4BCLK-WR) WR signal output delay time 25 ns
th(BCLK-WR) WR signal output hold time FigusrgeS 14 0 ns
tdBCLK-DB) Data output delay time (in relation to BCLK) 40 ns
tyoB-WR) Data output delay time (in relation to WR) (Note 2) ns
th(wRr-DB) Data output hold time (in relation to WR) (Note 6) 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
t4(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
taAD-wR) WR signal output delay from the end of address 0 ns
t4z(RD-AD) Address output floating start time 8 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
HBCLK)
2. Calculated according to the BCLK frequency as follows:
9
n-05)x10° _ 40[ns] nis 2 for 2-wait setting, 3 for 3-wait setting.
QBCLK)
3.  Calculated according to the BCLK frequency as follows:
9
05x10" 25[ns]
QBCLK)
4.  Calculated according to the BCLK frequency as follows:
9
05x10" 15[ns]
QBCLK)
5. When using multiplex bus, set fgc k) 12.5 MHz or less.
0.5 x 10°
6. Calculated according to the BCLK frequency as follows: =———— —20[ns]
(BCLK)
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M16C/65C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl - VCC2 =5V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
I I I I I I 1 I
: : : : ' ' : :
BCLK I tdBCLk-cs) ! ! ! ! ! IBCLK-CS)
thr Ons(min.)
: 25ns(max.) i ;: tcyci >; ©5 %( cyc»(lo)ng(?%ln)k_" :
il H—I—H
— I I I I I Il [
CSi 1\ | | | | [ [ I
| T T T T 1 T 1 |
1 W(AD-ALE) th(ALE-AD) ) | | | 11 1 |
(0.5 x teye-25ns(min.) (05x tcyc-15ﬂs(m|n-) | I " | : : [ |
i 0 I I | 1 1
A SR ) TS R EEE B v S
/DBi T ; | ,_H tdz(RD-AD) , h(RD-DE) T
: b P 0 Sns(max) tac3(RD-DB) | 1su(DB-RD)] 1 0ns(min.) | :
| | : L |{(n -0. 5)Xtcyc 45ins(max) S0ns(min.) | 1 |
I I [T I i 1l 1 I
Ly I} f(AD-RD)l—bl le— I I o i I
I (BCLK-AD) I | oOns(min)1 I I I Il 1 i
I 25ns(max) | | [ I 1 11 I th(BCLK-AD)
gl il Lo I I L] prons(min) |
ADi T\ 1T ] I ] ] 1l ) ]
BHE I ! | : I I L1 1 X I
'dBCLK-ALE) ! | ¢, ] I | [ ]
I 15ns(max.) I (BCLK-ALE) ! I I I th(rD-AD) ! !
A l l | 105xtoc-10s(min '
ALE L A IR | | L/
I I I td(BCLK-RD)! I ! ' th(BCLK-RD) !
: : I 25ns(max.) : _’: r_Ons(mln) q :
. H H H ', | | 0 H
RD ! ! ) ! ! LS ! !
Write timing
BCLK I | I |
| | | I I I
fdBCLK-CS, to th(BCLK -CS),
I I ye | R I thw
| 25ns(max.) : r : r: ©5 Ixtfyc(lo)ns(mln)Hons(mm) :
— | | | | | | ﬁ—l—V
CSi 1\ | | | | 1 | * 1
| [ T T T T T |
I I I tdBCLK-DB)! 1 1 : : : 1
: : S : I :
. - | ! 1
ﬁ)%i - i— _{I Adidress i ix | Data output | : : : X Addre'ssI
Le T T T e | N
I T@apalg) | : 0 : ld(DB-WR) . :T th(WR-DB) |
| (0-5xtcyc-25n5(mifl1-) | : ; {(n-0.5) xteyc-40tns(min ) | :(O 5x tcyc 20)ns(min.) \
I I I I I I I 1
I I : [ I I I : I 1
A | : | el
| | Ons(min.)
o el | : : i - :
CESNTD S S I S S — ) S
tdBCLK-ALE)! | thecLk-ALE)! |1 taap-wR) e
I 15 : y ; 1L | | I'| thwr-AD)! 1
I nS(maX)_’l |ﬁ_4ns(m|n.) : |:‘£)ns(m|n) : : : : (05 toye-10]ns(min) |
) I
e N i s L
I I th(BCLK-WR)
t & !
o ! ! . 'zéﬁ‘sc(;'éﬂ? i "E | onemin) | !
WR, WRL, — ' — , . .
wRH | | i — | ¥ | |
I I [ ] ] I I 1
! ! ! H ! !
Measuring conditions n: 2 (when 2 waits)
y " 5V 3 (when 3 waits)
* Vec1=\ecz =
¢ Input timing voltage: ML = 0.8V, V\H =2.0V
¢ Output timing voltage: \bL = 0.4V, \by =24V

Figure 5.17 Timing Diagram
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Vcc2 =5V

5. Electrical Characteristics

Vccei

teye

(in wait state setting2 ¢ +3¢,2¢+4 ¢,30 +4 ¢,and 4 ¢ + 5 ¢, and
when inserting 1 to 3 recovery cycles and accessing external area)

Memory Expansion Mode and Microprocessor Mode

Read timing

1 1
~ _ | @ a 1
¢el %2 | ¢el it !
X = D=1 1
SRS - U ) ) R conf ES—— L e ZEL L ZELL -
m N [ 1 m m» 1
Ec Rl =c =c i
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£35 8% | g7 X 5% 53
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Sy |___ L% Sy v L | lv g
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o et
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1 2%
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eS| ! =
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1
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1
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4(when2¢+4dor3d+4d¢)
5(when4 ¢ +5¢)

m: 1 (when 1 recovery cycle inserted )
2 (when 2 recovery cycles inserted)
3 (when 3 recovery cycles inserted)

n: 3 (when 2 ¢ + 3 ¢)

RENESAS

24V

20V

5v
¢ Input timing voltage: ML = 0.8 V, 1

* Output timing voltage: \bL = 0.4 V, \bH

Measuring conditions
* Vcc1= \ec2

Figure 5.19 Timing Diagram
RO1DS0015EJ0110 Rev.1.10

Jul 31, 2012




M16C/65C Group

5. Electrical Characteristics

5.3 Electrical Characteristics (Vcc1 = Veez =3 V)
53.1 Electrical Characteristics
VCC1=VCC2=3V
Table 5.41  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, refer to 5V or 3 V standard depending on the voltage.
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5. Electrical Characteristics

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

J/;SO pF

Figure 5.29 Ports PO to P14 Measurement Circuit
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M16C/65C Group 5. Electrical Characteristics

Vceei=Vec2 =3V

Memory Expansion Mode and Microprocessor Mode
(in 1 to 3 waits setting and when accessing external area)

Read timing

BCLK \ |
taBCLK-CS)! ! I ' thoLk-cs) | i !
;30ns(max.) | : I I ons(min.) | [ !
“: | | | M | | !
csi ! : : ! L/ . . !
;! 1 ] i | 1 : | :
L toye | . | : | | I
I I i I | I | I
I I I : | ! ! !
1 | | 1
! ItgéBC(LK A)D)I : | ! ﬂS(B(c;K-)AD) : : |
ns(max. ] ns(min. | 1
. hillg I I I o i l l
oE . . | . | |
BHE | ]
R T L |
T 1gns(min. | | ns(min. | | | 1
) o | | —h | |
ALE _}_,I/—E_\.\ ! ! ) ! | !
: b td(BCLK-RD): [ i uggg%ﬁ')RD)| | |
| HBOns(maX.) : i _,: r_ . : ! i
i
RD ! ! il ! | Ly | I i
! Lo I' tac2(RD-DB) | | L | | |
iy ! e {(n%0.5) xteyc-60)ns(ax) | L1 ! ! !
I Hi- “ 1 > T
DB S - l————— 1:———1 i }————} ————— :——————IL—
[ ! ! : l'_"""’}IJn(RD 0B)’ !
tsubB-RD) ons(min.)
60ns(min.)

Write timing

I | ] | |
BCLK _/—\\—,/—\—/—\—/—\_
1

I
tdBCLK-CS)| thecLk-cs) !
0ons(min.)

/

L_>:30ns(max.) :

I I
I ! : : !
| : ' | : :
I i

| } }
CSi | | I : I 0 I
. T T : | ! ! :
!: tCyC I I : : | : 1 :
| I ! ' ! . I .
I I I : I I I !
| taBeLk-AD)| | | I th(BCLK-AD) | | |
l‘_"‘BOns(max) | | : pns(mln) : | :
I
ADi y ! ! - . i .
BHE LA ! ! ! : X ' ! !
Itd(BCLK-ALE) |  th(BCLK-ALE) N — | : !
| 25ns(max) _| h_4ns(m|n) | I I thwr-AD) ! | | |
i | : : (05X teyc-15)ns(min.) I : :
ALE ! ' ' i ! | | |
| : | : i : : [ T H
| I dECLKWR)IL Il hECLKWR) [ [ [
I I 30ns(max) I —b: [4— Ons(min.) | : | :
WR, WRL, — | m ¥ i ) l T
WRH | | I " | : | :
: : : tdéBC(LK-D)B)I ! : I : I
40ns(max.) | I |
I : Hi-Z :‘_’i ! ! 1 : [
I _ 4 M | 4 I ]
DBi -t T T |_{ 1! ! N I R
: 1 | le | . | 1 I
i I o r P I I I
: ) td(DB-WR) th(wR-DB)
{(n-0.5) x teyc -40)n5(mm ) (0.5 x teyc-25)ns(min.)
-1
foye = fiecLk)
Measuring conditions n: 1 (when 1 wait)
e Veer1= Wec2 = 3V 2 (when 2 waits)
* Input timing voltage: ML = 0.6 V, \n =2.4V 3 (when 3 waits)
¢ Output timing voltage: \bL = 1.5V, \by =15V
Figure 5.31 Timing Diagram
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M16C/65C Group

5. Electrical Characteristics

Veec1=Veeze =3V

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

5.34.4 In Wait State Setting 2¢ + 3¢, 2¢ + 4¢, 3¢ + 49, and 4¢ + 5¢, and When
Accessing External Area
Table 5.62 Memory Expansion and Microprocessor Modes (in Wait State Setting 2¢ + 3¢, 2¢ + 4¢,
3¢ + 44, and 4¢ + 5¢, and When Accessing External Area)

Symbol Parameter '\é?)?]zlijtrii(?r? MinS.tandar’\cjlaX- Unit
tayecLk-ap)  |Address output delay time 30 ns
th@cLk-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 30 ns
thecLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
tayecLk-aLE) |ALE signal output delay time 25 ns
thcLk-aLe)  |ALE signal output hold time See -4 ns
tyscLk-rp)  |RD signal output delay time Figure 5.29 30 ns
thck-rp)  |RD signal output hold time 0 ns
tascLk-wr)  |WR signal output delay time 30 ns
thecLk-wr)  |WR signal output hold time 0 ns
ta@CLK-DB) Data output delay time (in relation to BCLK) 40 ns
t4B-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 4) ns
Notes:

1. Calculated according to the BCLK frequency as follows:

9
(1=05)x10° 4001y

fieeLk)

nis 3 for 2¢ + 3¢, 4 for 2¢ + 4¢, 4 for 3¢ + 4¢, and 5 for 4¢ + 5¢.

2. Calculated according to the BCLK frequency as follows:

05x10°

15[ns]

f(BCLK)

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 R
t=-CR xIn(1 - Vg Vce2) DBi
by a circuit of the right figure. c

For example, when Vg, = 0.2Vep, C =30 pF, R =1 kQ,
hold time of output low level is
t=-30 pF x 1 kQ x |n(1 - O'ZVCCZ/VCCZ)

H

=6.7 ns.

4. Calculated according to the BCLK frequency as follows:

05 x 10°
(BCLK)

—25[ns]

Hold time is equal to or less than 0 ns when the BCLK frequency exceeds 20 MHz.
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M16C/65C Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

The information on the latest package dimensions or packaging may be obtained from “Packages” on the
Renesas Electronics website.

JEITA Package Code | RENESAS Code [  Previous Code [ MASS[Typ] |
P-LQFP128-14x20-0.50 | PLQPO128KB-A | 128P6Q-A \ 09g |

Ho

*1
D

102

ReRRAARRAARAARAAARAAARAAAAARAAARAAAARA

O

L

103 64
NOTE)
1. DIMENSIONS "*1" AND "+2"
DO NOT INCLUDE MOLD FLASH.
bp 2. DIMENSION "*3" DOES NOT
INCLUDE TRIM OFFSET.

*2
He

Dimension in Millimeters
Terminal cross section Symbol Min | Nom| Max
D ]19.9]|20.0] 20.1
E 113.9]|14.0] 141
A | — | 14 | —

Hp | 21.8| 22.0| 22.2

OE.

HHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHgE He | 15.8] 16.0| 16.2
1 Al — | — 17
o Index mark < . A1 | 0.05]0.125| 0.2
r ﬁ J i b, | 0.17] 0.22] 0.27
— = 7° by | — [020] —
i N ¢ | 0.09]0.145] 0.20

il . o 0125

(LEEEEEEEEEEEEEEEEEEEEEEL
E

Ze

RAARAAAARRAARAAARAAAARAARA

128

J

Az

Au

» L [ 0° | — 8°

[E] Dly] * by = 0] : 3] — 105 | —

— DetailF X I I 0.10

y — | — 1010

Zp | — [0.75| —

Ze | — [ 075 —

L 1035]| 05 |0.65

Li | — |10 | —
JEITA Package Code | RENESAS Code | Previous Code [ MASS[Typ] |
P-QFP100-14x20-0.65 | PRQP0100JD-B | 100P6F-A | 18y |

Ho

*1
D

80 51
ARARARARARARARARAARARAARARAARR]
81 I 1 so
g Q E NOTE)
o =] 1. DIMENSIONS "*1" AND "*2"
o ——— DO NOT INCLUDE MOLD FLASH.
=== = ? NCLOsE TR oreser
o =0
== —— o
(== =
(== =re]
[ =
(== =re]
g E Dimension in Millimeters
=== Q =N Symbol | “Min [ Nom | Max
100 :n:g}Q g E 19.8]20.0| 20.2
13.8|14.0| 14.2
L REEEEEEEEEEEEREGEEREEEEL! Al 28—
' 7o \ ndex mark % Hpo [ 22.5[22.8] 23.1

= 2 He | 165 16.8] 17.1

A | — | — 1305

A\ 1, Ai| 0 | 0102

( | - bp |0.25] 0.3 | 0.4
< L ¢ [013[015] 0.2

@ R o 0° | — | 10°
Aly] " [&]x @) Detail F € | — 065 —

X | — | — 013

y |— | — |010

Zo | — |0575] —

Ze | — |0.825] —

L 04 ] 06| 0.8
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JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-0.50 | PLQPOLO0OKB-A | 100P6Q-A/FP-100U / FP-100UV | 069 |
Ho
o
% 51
ARAAAAAARRAAAAARAARAARAAAR NoTe)
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