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M16C/65 Group 1. Overview

1.3 Product List
Table 1.5 and Table 1.6 list product information. Figure 1.1 shows the Part No., with Memory Size and

Package, and Figure 1.2 shows the Marking Diagram (Top View).

Table 1.5 Product List (1/2) As of July 2012
ROM Capacity RAM
Part No. Program Program . Package Code Remarks
Capacit
ROM 1 ROM 2 Data flash pacity
R5F36506NFA PRQP0100JD-B | Operating
temperature
R5F36506NFB 4 KB PLQPO100KB-A | .20°C to 85°C
128 KB 16 KB 12 KB -
R5F36506DFA x 2 blocks PRQP0100JD-B | Operating
temperature
R5F36506DFB PLQPO100KB-A | _40°C to 85°C
R5F3651ENFC PLQP0128KB-A | Operating
R5F3650ENFA PRQP0100JD-B | temperature
R5F3650ENFB PLOPO100KB-A | -20°C to 85°C
256 KB 16 KB 4 KB 20 KB Q
R5F3651EDFC x 2 blocks PLQPO0128KB-A | Operating
R5F3650EDFA PRQP0100JD-B | temperature
R5F3650EDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651KNFC PLQP0128KB-A | Operating
R5F3650KNFA PRQP0100JD-B | temperature
R5F3650KNFB PLQPO0100KB-A | -20°C to 85°C
384 KB 16 KB 4 KB 31 KB Q
R5F3651KDFC x 2 blocks PLQPO0128KB-A | Operating
R5F3650KDFA PRQP0100JD-B | temperature
R5F3650KDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651MNFC PLQP0128KB-A | Operating
R5F3650MNFA PRQP0100JD-B | temperature
R5F3650MNFB PLOPO100KB-A | -20°C to 85°C
512 KB 16 KB 4 KB 31 KB Q
R5F3651MDFC x 2 blocks PLQPO0128KB-A | Operating
R5F3650MDFA PRQP0100JD-B | temperature
R5F3650MDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651NNFC PLQP0128KB-A | Operating
R5F3650NNFA PRQP0100JD-B | temperature
R5F3650NNFB PLOPO100KB-A | -20°C to 85°C
512 KB 16 KB 4KB x 2 47 KB Q
R5F3651NDFC blocks PLQPO0128KB-A | Operating
R5F3650NDFA PRQP0100JD-B | temperature
R5F3650NDFB PLQPO0100KB-A | -40°C to 85°C
R5F3651RNFC PLQP0128KB-A | Operating
R5F3650RNFA PRQP0100JD-B | temperature
R5F3650RNFB PLOPO100KB-A | -20°C to 85°C
640 KB 16 KB 4 II<B K 47 KB Q
R5F3651RDFC x 2 blocks PLQP0128KB-A Operating
R5F3650RDFA PRQP0100JD-B | temperature
R5F3650RDFB PLQPO0100KB-A | -40°C to 85°C
(D): Under development
(P): Planning
Previous package codes are as follows:
PLQP0128KB-A: 128P6Q-A
PRQP0100JD-B: 100P6F-A
PLQPO0100KB-A: 100P6Q-A
R0O1DS0031EJ0210 Rev.2.10 -2 ENESAS Page 6 of 111

Jul 31, 2012



M16C/65 Group

1. Overview
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VCC2 ports

Internal peripheral functions

Timer (16 bit)

Outputs (timer A): 5
Inputs (timer B): 6

UART or

clock synchronous serial I/0

(6 channels)

Clock synchronous serial 1/0

(8 bit x 2 channels)

System clock generator

XIN-XOUT
XCIN-XCOUT

PLL frequency synthesizer
On-chip oscillator (125 kHz)
High-speed on-chip oscillator

Three-phase motor control
circuit

@

Multi-master 12C-bus interface

channel)

DMAC (4 channels)

Real-time clock

PWM function (8 bit x 2)

CEC function

Remote control signal
receiver (2 circuits)

Watchdog timer

CRC arithmetic circuit
(CRC-CCITT or CRC-16)

Voltage detector

Power-on reset

On-chip debugger

Notes:

1. ROM size depends on MCU type.
2. RAM size depends on MCU type.

(15 bit)
A/D converter M16C/60 Series CPU core Memory
(10-bit resolution x 26
channels) Rod T ROL ROM ®
i | R
D/A converter R2 usP
(8-bit resolution x 2 R3 ISP RAM @
circuits) | INTB |
AD | oC |
Al
FB FLG Multiplier
VCC1 ports
Port P10 || PortP9 || PortP8 || PortP7 || Port P6
A A A A A
8 8 8 8 8
A\ 4 v v \ 4 \ 4

Figure 1.4

Block Diagram for the 100-Pin Package

RO1DS0031EJ0210 Rev.2.10

Jul 31, 2012

RENESAS

Page 10 of 111



M16C/65 Group 1. Overview
Table 1.10  Pin Names for the 100-Pin Package (1/2)
Pin No. _ 1/0 Pin for Peripheral Function Bus Control
Control Pin| Port ) L A/D converter, :
FA | FB Interrupt Timer Serial interface Pin
D/A converter
1 99 P9 6 SOuUT4 ANEX1
2 100 P9_5 CLK4 ANEXO
3 1 P9 4 TB4IN/PWM1 DAl
4 2 P9 3 TB3IN/PWMO DAO
5 3 P9_2 TB2IN/PMCO SOUT3
6 4 PO 1 TB1IN/PMC1 SIN3
7 5 P9_0 TBOIN CLK3
8 6 BYTE
9 7 CNVSS
10 [8 [XCIN P8 7
11 |9 [xcouT |P8_6
12 |10 |RESET
13 |11 | XOUT
14 |12 |VSS
15 |13 |XIN
16 (14 |VvCC1
17 |15 P8 5 [NMI SD CEC
18 |16 P8_4 [INT2 ZP
19 |17 P8_3 |[INTH
20 |18 P8_2 |INTO
21 |19 P8 1 TA4IN/U CTS5/RTS5
22 |20 P8 0 TA40UT/U RXD5/SCL5
23 |21 P7_7 TA3IN CLK5
24 |22 P7_6 TA30UT TXD5/SDA5S
25 |23 P7_5 TA2IN/W
26 |24 P7_4 TA20UT/W
27 |25 P7_3 TALINV CTS2/RTS2
28 |26 P7_2 TA1OUT/V CLK2
29 |27 P7_1 TAOIN/TB5IN RXD2/SCL2/SCLMM
30 |28 P7_0 TAOOUT TXD2/SDA2/SDAMM
31 |29 P6_7 TXD1/SDA1
32 |30 P6_6 RXD1/SCL1
33 |31 P6_5 CLK1
CTS1/RTS1/CTSO0/
34 |32 P6_4 CLKS1
35 |33 P6_3 TXDO0/SDAO
36 (34 P6_2 RXDO0/SCLO
37 |35 P6_1 CLKO
38 |36 P6_0 RTCOUT CTSO/RTSO
39 |37 |CLKOUT |P5_7 RDY
40 |38 P5_6 ALE
41 |39 P5_5 HOLD
42 140 P5_4 HLDA
43 |41 P5_3 BCLK
44 |42 P5 2 RD
45 |43 P5_1 WRH/BHE
46 |44 P5_0 WRL/WR
47 |45 P4_7 PWM1 TXD7/SDA7 CS3
48 |46 P4_6 PWMO RXD7/SCL7 CS2
49 |47 P4 5 CLK7 CSi1
50 |48 P4 4 CTS7/RTS7 CSo
R0O1DS0031EJ0210 Rev.2.10 RENESAS Page 17 of 111
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M16C/65 Group

1. Overview

1.6 Pin Functions
Table 1.12  Pin Functions for the 128-Pin Package (1/3)
Signal Name Pin Name I/10  |Power Supply Description
Power supply VeCl, Apply 2.7 to 5.5 V to pins VCC1 and VCC2 (VCC1 > VCC?2),
input veee, I ) and 0 V to the VSS pin
P VSS pin-
This is the power supply for the A/D and D/A converters.
Analog_power AVCC, I VCC1 Connect the AVCC pin to VCC1, and connect the AVSS pin
supply input AVSS
to VSS.
Reset input RESET | VCC1 Driving this pin low resets the MCU.
Input pin to switch processor modes. After a reset, to start
CNVSS CNVSS VCC1 operat_lng in s!ngle-chlp mode, cor_mec;t thg CNVSS pin to
VSS via a resistor. To start operating in microprocessor
mode, connect the pin to VCCL1.
Input pin to select the data bus of the external area. The data
External data bus BYTE | VCC1 bus is 16 bits when it is low and 8 bits when it is high. This
width select input pin must be fixed either high or low. Connect the BYTE pin to
VSS in single-chip mode.
DO to D7 /O VCC2 Inputs or output_s data (DO to D7) while accessing an
external area with a separate bus.
D8 to D15 e VCC2 Inputs or output_s data (D_8 to D15) while accessing an
external area with a 16-bit separate bus.
A0 to A19 (0] VCC2 Outputs address bits A0 to A19.
AO/DO to Inputs or outputs data (DO to D7) and outputs address bits
I/0 VCC2 (A0 to A7) by timesharing, while accessing an external area
A7/D7 . - -
with an 8-bit multiplexed bus.
A1/DO to Inputs or outputs data (DO to D7) and outputs address bits
I/O VCC2 (A1 to A8) by timesharing, while accessing an external area
A8/D7 . - -
with a 16-bit multiplexed bus.
CS0t0 CS3 o VCC2 Outputs chip-select signals CSO0 to CS3 to specify an
external area.
Outputs WRL, WRH, (WR, BHE), andl_D signals. WRL and
Bus control WRH can be switchﬂwith BHE and WR.
pins * WRL, WRH, and RD selected
If the external data bus is 16 bits, data is written to an even
RS address in an external area when WRL is driven low. Data
RL/WR . ) T
T is written to an odd address when WRH is driven low. Data
RH/BHE (0] VCC2 . e
aD is read when RD is driven low.
*WR, BHE, and RD selected
Data is written to an external area when WR is driven low.
Data in an external area is read when RD is driven low. An
odd address is accessed when BHE s driven low. Select
WR, BHE, and RD when using an 8-bit external data bus.
ALE (0] VCC2 Outputs an ALE signal to latch the address.
HOLD | VCC2 HOLD |nput is unavailable. Connect the HOLD pin to VCC2
via a resistor (pull-up).
HLDA (0] VCC2 In a hold state, HLDA outputs a low-level signal.
BDY | VCC2 The MCU bus is placed in wait state while the RDY pin is

driven low.

Power supply: VCC2 is used to supply power to the external bus associated pins. The dual power supply configuration
allows VCC2 to interface at a different voltage than VCC1.
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M16C/65 Group 3. Address Space

3.3 Accessible Area in Each Mode

Areas that can be accessed vary depending on processor mode and the status of each control bit. Figure
3.3 shows the Accessible Area in Each Mode.

In single-chip mode, the SFRs, internal RAM, and internal ROM can be accessed.

In memory expansion mode, the SFRs, internal RAM, internal ROM, and external areas can be accessed.
Address space is expandable to 4 MB with the memory area expansion function.

In microprocessor mode, the SFRs, internal RAM, and external areas can be accessed. Address space is
expandable to 4 MB with the memory area expansion function. Allocate ROM to the fixed vector table
from FFFDCh to FFFFFh.

Single-Chip Mode Memory Expansion Mode Microprocessor Mode
00000h SER 00000h SER 00000h SFR
00400h 00400h 00400h

Internal RAM Internal RAM Internal RAM

Reserved area Reserved area Reserved area
0DO000h 0D000h 0DO000h

SFR SFR SFR

0D800h 0D800h 0D800h

Reserved area External area
OE000h Internal ROM OE00ON Internal ROM

(data flash) (data flash)

10000h Internal ROM 10000h Internal ROM External area

(program ROM 2) (program ROM 2)

14000h 14000h
External area
27000h 27000h
Reserved area Reserved area
28000h 28000h
Reserved area Szl e
80000h
Reserved area External area
Internal ROM Internal ROM
(program ROM 1) (program ROM 1)
FFFFFh FFFFFh FFFFFh
Notes:
1. Do not access reserved areas.
2. The figure above applies under the following conditions:
Single-chip mode and memory expansion mode
- The PM10 bit in the PM1 register is 1
(addresses OE000h to OFFFFh are used as data flash)
- The PRG2CO bit in the PRG2C register is 0 (program ROM 2 enabled)
- The PM13 bit in the PM1 register is 1
(all areas in internal RAM, and the program ROM 1 area from 80000h are usable)
- The IRON bit in the PRG2C register is 1
(program ROM 1 in addresses 40000h to 7FFFFh enabled)
Microprocessor mode
- The PM10 bit is O (addresses OEO0Oh to OFFFFh are used as the CS2 area)
- The PRG2CO bitis 1 (program ROM 2 disabled)

Figure 3.3  Accessible Area in Each Mode

RO1DS0031EJ0210 Rev.2.10
Jul 31, 2012
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M16C/65 Group

4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) @

Address Register Symbol Reset Value
0240h

0241h

0242h

0243h

0244h  |UARTO Special Mode Register 4 UOSMR4 00h
0245h |UARTO Special Mode Register 3 UOSMR3 000X 0X0Xb
0246h |UARTO Special Mode Register 2 UOSMR2 X000 0000b
0247h |UARTO Special Mode Register UOSMR X000 0000b
0248h |UARTO Transmit/Receive Mode Register UOMR 00h
0249h |UARTO Bit Rate Register UOBRG XXh
8;122 UARTO Transmit Buffer Register uoTB ;((iﬂ
024Ch |UARTO Transmit/Receive Control Register O uoco 0000 1000b
024Dh |UARTO Transmit/Receive Control Register 1 uoC1 00XX 0010b
823';2 UARTO Receive Buffer Register UORB iiﬂ
0250h |UART Transmit/Receive Control Register 2 UCON X000 0000b
0251h

0252h |UART Clock Select Register UCLKSELO X0h
0253h

0254h |UART1 Special Mode Register 4 U1SMR4 00h
0255h |UART1 Special Mode Register 3 U1SMR3 000X 0X0Xb
0256h |UART1 Special Mode Register 2 U1SMR2 X000 0000b
0257h |UART1 Special Mode Register U1SMR X000 0000b
0258h |UART1 Transmit/Receive Mode Register U1MR 00h
0259h |UARTL1 Bit Rate Register U1BRG XXh
g;:gﬂ UART1 Transmit Buffer Register uUiTB ;((iﬂ
025Ch |UART1 Transmit/Receive Control Register 0 ui1cCo 0000 1000b
025Dh |UART1 Transmit/Receive Control Register 1 Uic1i 00XX 0010b
g;gi: UART1 Receive Buffer Register U1RB iiﬂ
0260h

0261h

0262h

0263h

0264h |UART2 Special Mode Register 4 U2SMR4 00h
0265h |UART2 Special Mode Register 3 U2SMR3 000X 0X0Xb
0266h |UART2 Special Mode Register 2 U2SMR2 X000 0000b
0267h |UART2 Special Mode Register U2SMR X000 0000b
0268h |UART2 Transmit/Receive Mode Register U2MR 00h
0269h |UART2 Bit Rate Register U2BRG XXh
8;222 UART2 Transmit Buffer Register u2TB iiﬂ
026Ch |UART2 Transmit/Receive Control Register 0 u2Co 0000 1000b
026Dh |UART2 Transmit/Receive Control Register 1 u2C1 0000 0010b
g;gi: UART2 Receive Buffer Register U2RB iiﬂ

X: Undefined

Note:

1. The blank areas are reserved. No access is allowed.

RO1DS0031EJ0210 Rev.2.10
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M16C/65 Group 4. Special Function Registers (SFRs)

Table 4.12 SFR Information (12) @

Address Register Symbol Reset Value
0300h |Timer B3/B4/B5 Count Start Flag TBSR 000X XXXXb
0301h
0302h i . XXh
0303h Timer Al-1 Register TA11l <Xh
0304h i . XXh
0305h Timer A2-1 Register TA21 <Xh
0306h i . XXh
0307h Timer A4-1 Register TA41 <Xh
0308h |Three-Phase PWM Control Register 0 INVCO 00h
0309h |Three-Phase PWM Control Register 1 INVC1 00h
030Ah | Three-Phase Output Buffer Register O IDBO XX11 1111b
030Bh | Three-Phase Output Buffer Register 1 IDB1 XX11 1111b
030Ch |Dead Time Timer DTT XXh
030Dh | Timer B2 Interrupt Generation Frequency Set Counter ICTB2 XXh
030Eh |Position-Data-Retain Function Control Register PDRF XXXX 0000b
030Fh
0310h i ) XXh
0311h Timer B3 Register TB3 <Xh
0312h i . XXh
0313h Timer B4 Register TB4 <Xh
0314h i . XXh
0315h Timer B5 Register TB5 Xh
0316h
0317h
0318h |Port Function Control Register PFCR 0011 1111b
0319h
031Ah
031Bh |Timer B3 Mode Register TB3MR 00XX 0000b
031Ch |Timer B4 Mode Register TB4AMR 00XX 0000b
031Dh |Timer B5 Mode Register TB5MR 00XX 0000b
031Eh
031Fh
0320h |Count Start Flag TABSR 00h
0321h
0322h |One-Shot Start Flag ONSF 00h
0323h |Trigger Select Register TRGSR 00h
0324h |Increment/Decrement Flag UDF 00h
0325h
0326h ) . XXh
0327h Timer AO Register TAO XN
0328h ) . XXh
0329h Timer Al Register TAl XN
032Ah ) ) XXh
032Bh Timer A2 Register TA2 <Xh
032Ch i . XXh
032Dh Timer A3 Register TA3 <Xh
032Eh i . XXh
032Fh Timer A4 Register TA4 <Xh

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

Table 5.4 Recommended Operating Conditions (3/3) (1)
Vee1=2.71055V, Vgg =0V, and Tg,, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.
The ripple voltage must not exceed Vyyccy) and/or dVyccpydt.

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vyveer) Allowable ripple voltage Veep =5.0V 0.5 Vp-p
Veer =3.0V 03 | Vpp
dVyvccyy/dt [Ripple voltage falling gradient Veep =5.0V 0.3 V/ms
VCCl =30V 0.3 Vims
Note:
1. The device is operationally guaranteed under these operating conditions.
A
Vee
! Vi(Veen)
Figure 5.1  Ripple Waveform
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M16C/65

Group

5. Electrical Characteristics

5.2 Electrical Characteristics (Vcc1 = Vec2 =5V)
5.2.1 Electrical Characteristics
Veec1=Veeze =95V
Table 5.19  Electrical Characteristics (1) (1)
Vec1=Vee2=42105.5V, Vgg =0V at Tgp, = -20°C to 85°C/-40°C to 85°C, fgcLk) = 32 MHz unless otherwise
specified.
Symbol Parameter Measu_r_lng - Standard Unit
Condition Min. Typ. | Max.
VoH High output [P6_0to P6_7, P7_2to P7_7,P8 0to P8_4, |loy=-5mA Veer—2.0 Veer| V
voltage P8 _6,P8_7,P9 _0to P9 _7,P10_0to P10_7,
P11 Oto P11 7,P14 0,P14_1
PO OtoPO_7,P1 OtoP1_7,P2 OtoP2_7, loy = -5 mMA Veeo — 2.0 Veeo
P3 0toP3_7,P4 OtoP4_7,P5 0toP5 7,
P12_0to P12_7,P13_0to P13_7
VoH High output |P6_0to P6_7, P7_2to P7_7,P8 0to P8_4, |loy=-200pA |Vcc1—0.3 Veer| V
voltage P8 6,P8 _7,P9 0to P9 7,P10_0to P10 _7,
P11 OtoP11 7,P14 0,P14_1
PO_O0toPO_7,P1 OtoP1_7,P2 0toP2_7, |loy=-200pA |Vcco—0.3 Veer
P3 0toP3 7,P4 OtoP4_7,P5 OtoP5_7,
P12_0to P12_7, P13_0to P13_7
VoH High output voltage  XOUT HIGH POWER loy = -1 mA Veel — 2.0 Veel| V
LOW POWER lo=-05mA |Vccp—-2.0 Veer
High output voltage = XCOUT HIGH POWER With no load 2.6 \%
applied
LOW POWER With no load 2.2
applied
VoL Low output |P6_0to P6_7,P7_0to P7_7,P8_0toP8_7, |lo. =5 mA 20| V
voltage P9 OtoP9 7, P10 Oto P10 _7,
P11 OtoP11 7,P14 0,P14_1
PO_OtoPO_7,P1 OtoP1_7,P2_0toP2_7, |[lop =5mA 2.0
P3 0toP3 _7,P4 OtoP4_7,P5 0toP5 7,
P12 O0to P12_7,P13 Oto P13_7
VoL Low output |P6_0to P6_7, P7_0to P7_7,P8 0toP8_7, |[lo. =200 pA 045 | V
voltage P9 0toP9_7,P10_0Oto P10 _7,
P11 Oto P11 7,P14 0,P14_1
PO_OtoPO_7,P1 OtoP1 7,P2 O0toP2_7, |lg_ =200 pA 0.45
P3 0toP3 7,P4 OtoP4_7,P5 0toP5 7,
P12 O0to P12_7,P13 Oto P13_7
VoL Low output voltage ~ XOUT HIGH POWER lor=1mA 20| V
LOW POWER loL =0.5 mA 2.0
Low output voltage XCOUT HIGH POWER With no load 0 \%
applied
LOW POWER With no load 0
applied
Note:
1. When Ve # Vo, referto 5V or 3 V standard depending on the voltage.
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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

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

Switching Characteristics

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

Vee1=Vee2=5V

5.2.4.2 In 1 to 3 Waits Setting and When Accessing External Area
Table 5.39 Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When
Accessing External Area)

Symbol Parameter '\él:?)?:ilijtriic:]r? Minétandarh(jlax' Unit
tyecLk-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
tayscLk-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
th(BCLK-DB) Data output hold time (in relation to BCLK) @) 0 ns
t4oB-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:

9
(n-0.5)x10 — 40[ns]

f(BCLK)

2. Calculated according to the BCLK frequency as follows:

0.5x10°

10[ns]

fieeLk)

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 x In(l - VOL/VCCZ)

by a circuit of the right figure.

For example, when Vg, = 0.2V, 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.

DBi

nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
When n =1, figc k) is 12.5 MHz or less.

H
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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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5. Electrical Characteristics

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

Veec1=Veeze =3V

5.3.24  Timer B Input
Table 5.54  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tere) 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
teB) 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 5.55  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tere) 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 5.56  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
teTe) TBIIN input cycle time 600 ns
tw(TBH) TBIIN input high pulse width 300 ns
tw(TBL) TBIIN input low pulse width 300 ns
tc(TB)
tw(TBH)
TBIIN input
tw(BL)
f«
Figure 5.24 Timer B Input
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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)
5.3.25  Serial Interface

Table 5.57  Serial Interface

Standard .
Symbol Parameter i Max Unit
te(ck) CLKi input cycle time 300 ns
tw(ckH) CLKi input high pulse width 150 ns
twckL) CLKi input low pulse width 150 ns
tac-q) TXDi output delay time 160 ns
thic-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 100 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢« LW(CKH) |
CLKi
tw(cKL) o
thc-Q)
TXDi ><
td(c-Q) > tsu(p-C) th(c-D)
RXDi 4 F

Figure 5.25 Serial Interface
5.3.2.6 External Interrupt INTi Input

Table 5.58  External Interrupt INTi Input

Standard )
Symbol Parameter in Viax Unit
tw(NH) INTi input high pulse width 380 ns
tuany INTi input low pulse width 380 ns
tw(INL
INTi input
tw(INH)
< »
Figure 5.26 External Interrupt INTi Input
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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)

R0O1DS0031EJ0210 Rev.2.10 RENESAS Page 97 of 111
Jul 31, 2012



M16C/65 Group 5. Electrical Characteristics

Vec1=Vec2=3V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD j——————-
(Separate bus) \ / ;

WR, WRL, WRH \ /____7
(Separate bus) /

RD /T ==
(Multiplexed bus) \ / 7
WR, WRL, WRH jm———————
(Multiplexed bus) \ / /
RDY input

tsu(RDY-BCLK) <« th(BCLK-RDY)

Measuring conditions

* Vcci=Vec2=3V

* Input timing voltage: ML = 0.6 V, 4 =24V

* Qutput timing voltage: \bL = 1.5V, \bH =15V

Figure 5.28 Timing Diagram
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PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10
P11
P12
P13
P14

J/;:go pF

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

Memory Expansion Mode and Microprocessor Mode VCCl = VCC2 =3V
(in no wait state setting)

Read timing

BCLK _}’—\_/—\_/—\_)’—\_

! Itd{BCLK-CS ! thecLk-cs)|
l‘_>|30ns(max.)

1 Ons(min.)
_'_\I

—-—

| |
I I
| ] I I
I | 1 | |
csi ! ! L/ l \ : I
I T 1
L teyc : J : : : :
I I I I
| : I I I I |
I | I I I i i
' ' | | | | '
| taEcLk-AD)] I th(BCLK-AD)I I I |
(—>30ns(max.) | LeplOns(min.) I ! ! !
ADi | T — t t
BHE ! X ' A : X A !

|
| t4BOLK-ALE) | BCLK-ALE) Lyl {th(rD-AD}

1 2§ns(max.) _’: ':'Ln_s(min-) i : * Ons(min.) |
| |
11

! |

1 td(BCLK-RD)} I | th(BCLK-RD) | | 1 1 |

: 30ns(max.) g, : _’: lﬁgns(mm-) : : : : :

11 I

RD ! Ay i I/ P\ I/ E\ 1/ |

! tac1(RD-DB) | i : ' : ! !

l(0.5 x tcyc-GO)ns(njax.)ﬂ_ﬂ N | : | | |

1 ) i 11| I I I |

Hi-z

. 1 | | |
e o SHETID SO S GRN D S R G S

1 tsu(DB-RD) :t—g-bn—HIh(RD-DB) I : I I |

50ns(min.) " lons(min.) *

Write timing
|

| | 1 ] | I
ST T U A W S G A U
1 ldBCLK-CS)

I
I 30ns(max) : gr(]lzg_i:)cs)l

I 1
| | I
| | : |
I + I
| | I | T
CSi L\ . ! Y | |
] I T T T 1
I I
L foye, N o ! !
I I
i | | i | |
I tdBCLK-AD)! I I thecik-ap) | I
I 30ns(max.) : : | Ons(min.) : :
. 1 1 | | 1 | | |
ﬂ ! ! [ 1 X : i
BHE : : | | | |
- H—I_h
|G ) I thwr-aD) ! |
I

25ns(max.) -4ns(min.)
e —> e

th(BCLK-ALE)
: (0.5x tcyc-lo)nsl(min.)
I
I

|
ALE ry N

SR 2 R U AR N

|
I
! I
I I
| I ! : : !
: I MtaecLk-wr)! | ! thBCLK-WR) | | i
o | | 30ns(max.) > has Ons(min.)” | : :
WR, WRL, : : : I | : T T
WRH | | o | I ! i
! : | taecLk-DB)I ! ! th@ecLkDB) |
: : i | ﬁIOns(max.) i : r_,}Ons(min.) i
DBi —t————= :—'—'———J,- i |yt -
| | le N M | |
i I P m | I I
: : td(DB-WR) thwr-DB) ' ! : ’
(0.5 x teyc-40)ns(min.) (0.5 x teyc-10)ns(min.)
1
tcyc =
fieCLK)
Measuring conditions
* Vec1= Wec2 =3V
* Input timing voltage: ML = 0.6 V, \H =2.4V
* Qutput timing voltage: \bL = 1.5V, \by =15V
Figure 5.30 Timing Diagram
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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 o 1 so
g Q E NOTE)
=== ] 1. DIMENSIONS 1" AND "2"
o —— DO NOT INCLUDE MOLD FLASH.
=== = ? NCLOsE TR oreser
=== Fm—
[ = ©
=== Fm—
=== F—
o =
g Q g u dorenc Diaier:siorrlligrl\r/l]illim;ll;;
100 g("Q —;g—sl D ]19.8]20.0]20.2
t E X . 3
(EERELEEEEEEEEEEEEEEEEEREREEEE TR
' 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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