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M16C/63 Group

1. Overview

1.3

Product List

Table 1.5 lists product information. Figure 1.1 shows the Part No., with Memory Size and Package, and
Figure 1.2 and Figure 1.3 shows the Marking Diagram (Top View).

Table 1.5 Product List As of November, 2012
ROM Capacity RAM
Part No. Program Program . Package Code Remarks
Capacit
ROM 1 ROM 2 Data flash pacity
R5F363A6NFA PRQP0100JD-B
R5F363A6NFB PLQPO100KB-A tOpera““tg
emperature
R5F363A6NLG PTLGO100KA-A _200% to 85°C
R5F363B6NFE 128 KB 16 KB y 24bll<<;30ks 12 KB PLQPO080OKB-A
R5F363A6DFA PRQP0100JD-B | operating
R5F363A6DFB PLQPO0100KB-A | temperature
R5F363B6DFE PLQPO0SOKB-A |-40°C 10 85°C
R5F363AENFA PRQP0100JD-B
R5F363AENFB PLQPO0100KB-A ?pera"”tg
emperature
R5F363AENLG PTLGO100KA-A _200% to 85°C
R5F363BENFE 256 KB 16 KB 9 24bll(oiks 20 KB PLQPOO0O80KB-A
R5F363AEDFA PRQP0100JD-B | operating
R5F363AEDFB PLQPO100KB-A |temperature
R5F363BEDFE PLQPO00SOKB-A | -40°C t0 85°C
R5F363AKNFA PRQP0100JD-B | operating
R5F363AKNFB PLQPO100KB-A |temperature
_A | -20°C to 85°C
R5F363AKNLG 384 KB 16 KB § 24b||((iks 31 KB PTLGO100KA-A
R5F363AKDFA PRQP0100JD-B | Operating
temperature
R5F363AKDFB PLQPO100KB-A | -40°C to 85°C
R5F363AMNFA PRQP0100JD-B | operating
R5F363AMNFB PLQPO0100KB-A | temperature
_A |-20°C to 85°C
R5F363AMNLG 512 KB 16 KB ) Zillgsks 31 KB PTLGO0100KA-A
R5F363AMDFA PRQP0100JD-B | Operating
temperature
R5F363AMDFB PLQPO100KB-A | -40°C to 85°C
(D): Under development
(P): Planning
Previous package codes are as follows:
PRQP0100JD-B: 100P6F-A
PLQPO0100KB-A: 100P6Q-A
PTLGO0100KA-A: 100FOM
PLQPO080KB-A: 80P6Q-A
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M16C/63 Group

1. Overview

Table 1.12  Pin Functions for the 100-Pin Package (3/3)
Signal Name Pin Name 110 Power Description
Supply
SDAO to SDA2
’ 1/0 VCC1
UARTO to SDA5 Serial data I/O.
UARTZ, SDA6, SDA7 | 10 VCC2
UARTS to
UART?7 SCLO to SCL2, /o vCel - -
12C mode SCL5 Transmit/receive clock 1/O.
SCL6, SCL7 1/0 VCC2
Serial CLK3, CLK4 I/0 VCC1 Transmit/receive clock I/O.
interface SIN3, SIN4 | VCC1 Serial data input.
SI/O3, SI04 ['soyTs, souTa| © VCC1 |Serial data output.
Multi-master SDAMM 110 VCC1 Serial data 1/0 (N-channel open drain output).
12C-bus
interface SCLMM 1/0 VCC1 Transmit/receive clock 1/0 (N-channel open drain output).
CEC /O CEC 1/0 VCC1 CEC I/O (N-channel open drain output).
Referen_ce VREF | VCC1 Reference voltage input for the A/D and D/A converters.
voltage input
ANO to AN7 I VCC1
ANO_0 to ANO_7 Analog input.
AD AN2 Oto AN2 7| veez
converter - - -
ADTRG | VCC1 External trigger input.
ANEXO0, ANEX1 | VCC1 Extended analog input.
D/A DAO, DA1 (0] VCC1 Output for the D/A converter.
converter
PO_0to PO_7
P1 OtoP1_ 7 8-bit CMOS I/O ports. A direction register determines whether
P2 _0toP2_7 10 VCC2 each pin is used as an input port or an output port. A pull-up
P3_0to P3_7 resistor may be enabled or disabled for input ports in 4-bit
P4 OtoP4 7 units.
1/10 ports P5_0 to P5_7
P6_0toP6_7 8-bit I/O ports having equivalent functions to PO. However,
P7 0toP7_7 ;
- - P7_0, P7_1, and P8_5 are N-channel open drain output ports.
P8 0to P8 7 1/0 VCC1 ) ) : . .
No pull-up resistor is provided. P8_5 is an input port for
P9_0toP9_7 verifying the NMI pin level and shares a pin with NMI
P10_0to P10_7 9 P P :
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M16C/63 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/63 Group 4. Special Function Registers (SFRs)

Table 4.18 SFR Information (18) ()
Address Register Symbol Reset Value
D080h . ) 0000 0000b
Do81h PMCO0 Header Pattern Set Register (Min) PMCOHDPMIN XXX X000D
D082h . 0000 0000b
Do8ah PMCO0 Header Pattern Set Register (Max) PMCOHDPMAX XXX X000D
D084h |PMCO Data 0 Pattern Set Register (Min) PMCODOPMIN 00h
D085h |PMCO Data 0 Pattern Set Register (Max) PMCODOPMAX 00h
D086h |PMCO Data 1 Pattern Set Register (Min) PMCOD1PMIN 00h
D087h |PMCO Data 1 Pattern Set Register (Max) PMCOD1PMAX 00h
D088h . 00h
D08oh PMCO0 Measurements Register PMCOTIM ooh
DO8Ah
DO08Bh
D08Ch |PMCO Receive Data Store Register 0 PMCODATO 00h
D08Dh |PMCO Receive Data Store Register 1 PMCODAT1 00h
DO8Eh |PMCO Receive Data Store Register 2 PMCODAT2 00h
DO08Fh |PMCO Receive Data Store Register 3 PMCODAT3 00h
D090h |PMCO Receive Data Store Register 4 PMCODAT4 00h
D091h |PMCO Receive Data Store Register 5 PMCODAT5 00h
D092h |PMCO Receive Bit Count Register PMCORBIT XX00 0000b
D093h
D094h . . 0000 0000b
D095h PMC1 Header Pattern Set Register (Min) PMC1HDPMIN XXX X000b
D096h . 0000 0000b
D097h PMC1 Header Pattern Set Register (Max) PMC1HDPMAX XXX X000b
D098h |PMC1 Data O Pattern Set Register (Min) PMC1DOPMIN 00h
D09%h |PMC1 Data 0 Pattern Set Register (Max) PMC1DOPMAX 00h
D09Ah |PMC1 Data 1 Pattern Set Register (Min) PMC1D1PMIN 00h
D09Bh |PMC1 Data 1 Pattern Set Register (Max) PMC1D1PMAX 00h
D09Ch ) 00h
D09Dh PMC1 Measurements Register PMC1TIM oon
DO9Eh
D09Fh
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/63 Group 5. Electrical Characteristics

AN —————Analog input

PO to P10 AN: One of the analog input pin
_/\/\/\,;7- PO to P10: I/O pins other than AN

Figure 5.3  A/D Accuracy Measure Circuit

Table 5.7 A/D Conversion Characteristics (2/2) (1)
AVCC = VCCl = VCCZ = VREF =1.8t05.5 V, VSS = AVSS =0Vat TOPT =-20°C to 85°C/-40°C to 85°C unless otherwise

specified.
Symbol Parameter Measuring Condition - Standard Unit
Min. Typ. | Max.
6AD A/D operating clock frequency 40V <Vgegp £AVec <55V 2 20 MHz
32V<VRer<AVcc <55V | 2 16 | MHz
30V<Vger <AVcc <55V | 2 10 | MHz
1.8V <VRer <AVec <55V | 2 5 MHz
- Tolerance level impedance 3 kQ
Dni Differential non-linearity error Q] *1 LSB
- Offset error 4 *3 LSB
- Gain error (©) *3 LSB
tconv 10-bit conversion time Vee1 =5V, 6AD = 20 MHz 2.15 Hs
tsamp Sampling time 0.75 ps
VREE Reference voltage 1.8 AVce \Y,
Via Analog input voltage (2. (3) 0 Veee |V
Notes:

1. Use when AVCC = VCCl = Vccz.
Do not use A/D converter when Veeq > Veeo.

2

3. When analog input voltage is over reference voltage, the result of A/D conversion is 3FFh.

4. 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 5.3 “A/D Accuracy Measure Circuit”.

514 D/A Conversion Characteristics

Table 5.8 D/A Conversion Characteristics
Vec1=AVee =Vrer=3.0105.5V, Vgg=AVgg =0V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.
. . Standard )
Symbol Parameter Measuring Condition - Unit
Min. Typ. Max.
- Resolution 8 Bits
- Absolute Accuracy 2.5 LSB
tsu Setup Time 3 us
Ro Output Resistance 5 6 8.2 kQ
IVREFE Reference Power Supply Input Current See Notes 1 and 2 1.5 mA
Notes:

1. This applies when using one D/A converter, with the D/A register for the unused D/A converter set to 00h.
2. The current consumption of the A/D converter is not included. Also, the I\,ggg of the D/A converter will flow even

if the ADSTBY bit in the ADCONL1 register is 0 (A/D operation stopped (standby)).
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M16C/63 Group 5. Electrical Characteristics

5.15 Flash Memory Electrical Characteristics

Table 5.9 CPU Clock When Operating Flash Memory (fgc k)
Vee1=1.8105.5V, 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 3.0V<Vee1£55V 20 (@ MHz

1. Setthe PM17 bit in the PM1 register to 1 (one wait).
2. When the frequency is 1.8 < Vcq £ 3.0V, set the FMR17 bit in the FMR1 register to O (one wait) or the PM17 bit

in the PM1 register to 1 (one wait)
3. Setthe PM17 bit 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 5.10 Flash Memory (Program ROM 1, 2) Electrical Characteristics
Veer =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)|Vceg = 3.3V, Ty = 25°C 1,000 @ times
- 2 word program time Veer =33V, T =25°C 150 4000 us
- Lock bit program time Veer = 3.3V, Ty =25°C 70 3000 us
- Block erase time Veer =33V, Ty =25°C 0.2 3.0 S
Time delay from suspend request 3
t : .
d(SR-SUS) | il suspend 5+ feoLk) ms
Interval from erase start/restart
- - . 0 us
until following suspend request
i Suspend interval necessary for 20 ms
auto-erasure to complete (7)
Time from suspend until erase
} p 30+ 1 us
restart fcLk)
- Program, erase voltage 2.7 5.5 \Y,
- Read voltage Topr=-20°C to 85°C/-40°C t0 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

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.

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

7. After an erase start or erase restart, if an interval of at least 20 ms is not set before the next suspend request, the
erase sequence cannot be completed.

n

oo
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M16C/63 Group 5. Electrical Characteristics

Table 5.11  Flash Memory (Data Flash) Electrical Characteristics
Vee1 =2.7105.5Vat Ty = -20 to 85°C/-40 to 85°C, unless otherwise specified.

» Standard .
Symbol Parameter Conditions - Unit
Min. Typ. Max.
- Program and erase cycles (1): ®). (4) [Vgep = 3.3V, Top = 25°C 10,000 (@ times
- 2 word program time Veer =33V, Top =25°C 300 4000 us
- Lock bit program time Veer =33V, Topr =25°C 140 3000 us
- Block erase time Veer =33V, Topr =25°C 0.2 3.0 s
Time delay from suspend request 3
t . 5+
d(SR-SUS) | ntil suspend fecLk) ms
Interval from erase start/restart until
- . 0 us
following suspend request
Suspend interval necessary for
- 20 ms
auto-erasure to complete (7)
i Time from suspend until erase 30 + 1 us
restart f(cLk)
- Program, erase voltage 2.7 55 \Y
- Read voltage 2.7 5.5 \%
- Program, erase temperature —20/-40 85 °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 = 10,000), each block can be erased n times.

For example, if a 4 KB block is erased after writing 2 word data 1,024 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. For example, when programming groups of 16 bytes, the effective number of rewrites can be
minimized by programming up to 256 groups before erasing them all in one operation. In addition, averaging the
erasure cycles between blocks A and B can further reduce the actual erasure cycles. It is also 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.

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

7. After an erase start or erase restart, if an interval of at least 20 ms is not set before the next suspend request, the
erase sequence cannot be completed.

n

o u
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M16C/63 Group 5. Electrical Characteristics

Table 5.14  Voltage Detector 2 Electrical Characteristics
The measurement condition is Vg = 1.8 10 5.5V, Tgp, = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
Viet2 Voltage detection level Vdet2_0 When V¢ is falling 3.70 | 4.00 | 4.30 \V;
- Hysteresis width at the rising of V¢4 in voltage
0.15 \Y,
detector 2
- Voltage detector 2 response time () When V¢, falls from 5 200 s
V to (Vdet2_0-0.1) V H
- Voltage detector self power consumption VC27=1,Vce1 =50V 1.7 pA
taE-A) Waiting time until voltage detector operation starts ( 100 us

Notes:
1. Necessary time until the voltage detector operates after setting to 1 again after setting the VC27 bit in the VCR2

register to 0.
2. Time from when passing the Vg, until when a voltage monitor 2 reset is generated.

Table 5.15  Power-On Reset Circuit
The measurement condition is Vccg = 2.010 5.5 V, Ty, = -20°C to 85°C/ -40°C to 85°C, unless otherwise specified.

. Standard .
Symbol Parameter Condition . Unit
Min. Typ. Max.
Voor1 Voltage at which power-on reset enabled (1) 0.5 \%
trn External power V1 rise gradient 2.0 50000 | mV/ms
tw(por) Time necessary to enable power-on reset 300 ms
Note:

1. To use the power-on reset function, enable voltage monitor O reset by setting the LVDAS bit in the OFS1 address
to 0. Also, set the VDSEL1 bit to 0 (Vdet0_2).

Vdeto W Vdeto @
e \ y det0
trth
Vcel
Vporl <>
] tw(por) Voltage detection 0
< B » circuit response time
Internal
reset signal
# x 32 17 x 32
foco-s foco-s
Note:
1. Vyeto indicates the voltage detection level of the voltage detection O circuit.
Figure 5.4  Power-On Reset Circuit Electrical Characteristics
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M16C/63 Group 5. Electrical Characteristics

Vee1 = Ve =5V

Table 5.20  Electrical Characteristics (2) (1)
Vee1=Vec2=4.2105.5V,Vgg=0Vat Ty, =-20°C t0 85°C/-40°Cto 85°C, figc k) = 20 MHz unless otherwise specified.

Measuring Standard
Condition Min. Typ. | Max.

V7, - V1. |Hysteresis [HOLD, RDY, TAOIN to TA4IN, TBOIN to TB5IN, 0.5 20 | V
INTO to INT7, NMI, ADTRG, CTS0 to CTS2,
CTS5 to CTS7, SCLO to SCL2, SCL5 to SCL7,
SDAO to SDA2, SDAS5 to SDA7, CLKO to CLK?,
TAOOUT to TA40UT,

KIO to KI7, RXDO to RXD2, RXD5 to RXD7,
SIN3, SIN4, SD, PMCO, PMC1, SCLMM,
SDAMM, CEC, ZP, IDU, IDV, IDW

V14 - V1. |Hysteresis |RESET 0.5 25| V

(I High input |PO_Oto PO_7,P1 OtoP1_7,P2 0toP2_7, |V|,=5V 50 | pA
current P3_0toP3_7,P4 O0toP4_7,P5 0OtoP5 7,
P6 0toP6_7,P7_0OtoP7_7,P8 _0toP8_7,
P9 OtoP9 7,P10 0Oto P10 _7

XIN, RESET, CNVSS, BYTE

m Low input |PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2 7, |V,=0V -5.0| pA
current P3 0toP3_7,P4 0toP4_7,P5 0OtoP5 7,
P6_0toP6_7,P7_0toP7_7,P8_0to P8_7,
P9 O0toP9_7,P10_0to P10_7

XIN, RESET, CNVSS, BYTE

RpyiLup |Pull-up PO_OtoPO_7,P1_ 0toP1_7,P2 OtoP2_7, |V,=0V 30 50 | 170 | 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 0toP9_7,P10_0to P10_7

Symbol Parameter Unit

Rexin Feedback resistance XIN 0.8 MQ
Rixcin  |Feedback resistance XCIN 8 MQ
VRaM RAM retention voltage In stop mode 18 \Y,
Note:

1. When Vgeq # Ve, referto 5V, 3V, or 1.8 V standard depending on the voltage.
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M16C/63 Group

5. Electrical Characteristics

Table 5.21

Electrical Characteristics (3)

Vec1=Vec2=2V

Vec1=Vee2=4.2105.5V,Vgg=0Vat Ty, =-20°Cto 85°C/-40°Ct085°C, figc| k) = 20 MHz unless otherwise specified.

Symbol Parameter

Measuring Condition

Standard

Unit
Typ.

Min. Max.

lcc Power supply current
In single-chip, mode,
the output pin are
open and other pins
are Vgg

High-speed mode

fcLk) = 20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 =1 (drive capacity High)
A/D converter stopped

10.7 mA

fcLk) =20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 =1 (drive capacity High)
A/D converter operating ()

11.4 mA

f(BCLK) =20 MHz

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 = 0 (drive capacity Low)
A/D converter stopped

10.1 mA

facLk) = 20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped
CM15 =1 (drive capacity High)
PCLKSTP1 = FF (peripheral clock stop)

9.1 mA

fcLk) = 20 MHz (no division)

XIN = 20 MHz (square wave)

125 kHz on-chip oscillator stopped

CM15 = 0 (drive capacity Low)

PCLKSTP1 = FF (peripheral clock stopped)

85 mA

40 MHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator on,
divide-by-2 (fgcLk) = 20 MHz)
125 kHz on-chip oscillator stopped

9.0 mA

125 kHz on-chip
oscillator mode

Main clock stopped

40 MHz on-chip oscillator stopped,

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)

450.0 pA

Low-power mode

f(BCLK) =32 kHz

FMR22 = FMR23 =1 (in low current consumption
read mode)

On flash memory (1)

80.0 pA

Wait mode

f(BCLK) =32 kHz

Main clock stopped

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator on

PM25 =1 (peripheral function clock fC operating)
Topr = 25°C

Real-time clock operating

5.6 pA

f(BCLK) =32 kHz

Main clock stopped

40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped

PM25 = 0 (peripheral function clock fC stopped)
Topr = 25°C

5.3 pA

Stop mode

Topr = 25°C

2.4 nA

During flash
memory program

f(BCLK) =10 MHz, PM17 =1 (one wait)
VCCl =50V

20.0 mA

During flash
memory erase

f(BCLK) =10 MHz, PM17 =1 (one Walt)
Ve =50V

30.0 mA

Notes:

1.  This indicates the memory in which the program to be executed exists.

2. A/D conversion is executed in repeat mode.
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M16C/63 Group 5. Electrical Characteristics

Veec1=Vee2=5V
Timing Requirements
(Vec1 =Vec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.7  Multi-master 12C-bus

Table 5.34  Multi-master 12C-bus

Standard Clock Mode Fast-mode )
Symbol Parameter - - Unit
Min. Max. Min. Max.
teur 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 1.3 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

-
==
>
-
!

BU

tHD;STA tHD,DAT  tHIGH tsu;DAT tsu:sTA

Figure 5.13 Multi-master 12C-bus
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M16C/63 Group 5. Electrical Characteristics

Vee1= Vecz =5V

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

Read timing
I | | | I

BCLK
I tascLk-cs)
I 25ns(max.) |

|
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s

Y ————
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I
I
&IyC !
i
I
I
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|
|
|
|
|
|
|
I o
T
|
T
|
|
|
|
|
T
|
|
|
|
|
|

tac2(RD-DB) !

{(n+0|.5) X teyc-45ins(max.) |

|
I
|
ld(BCLK-AD) : th(BCLK-AD)
125ns(max.) | | 10ns(min.)
ADi —\ . ' :
| |
BHE ! X 1 1 ! IX
| ey | ecLca), o) P 1
“— . -4ns(min. | ns(min. |
| 1 e :‘_ | : |
we L i/
1 . }
: 1" fscik-ro) i %ég%ﬁ-RD):
| p_>:25ns(max.) | (min.) :
I |
RD I \ I ]
| } |
! |
i
I

B I
3

v
@©
A
=
IN
|
|
-+
|
IA
|
|
_1
|
|
|
|
|
~~F
|
|
|
_L
|
|
|
|
|
T
|
|
|
|
-
|

! ! P oo o) ! !
tsu(DB-RD) Ons(min.)
40ns(min.)

Write timing

BCLK

td(BC(LK-C)S):
[25ns(max.
g |

thscLk-cs) !
| Oons(min.)

/

j_

A

I |
I |
T 1
teye I :
I I
| |
| I
| |

' i
I 1 |
| ! !
| | 0
} | |
I ! ! !
! [ [
I | I I :
I I ! I I
I I : ! I
| tBCLK-AD), : I I th(BCLK-AD) | :
125ns(max.) | | : pns(mln.) : |
. L 1 1 T} |
ADi I I f T T
BHE LA ! ! ! L X ! ! ;
:tfs(sc(LK-A)LE) ! Ih(Bc(LK-,S«LE): | |H_IM(WR o ] | : I
ns(max. -4ns(min. 1 - . 1 [
g e : ! | (05 xteyc-10)ns(min) I : !
we LN | : . | .
| 11 | t 1 T t
| I ldECLKWR) Il thBCLK-WR) I i I
I I 25ns(max.) 14 —>: [ Ons(min.) | : | :
WR, WRL, — : — ! ; T l T
WRH ! ' Lo | | ! ! !
! : | tWecK-DB) | ! | | |
: | 40ns(max.) | | |1 (BCLK-DB), | |
| I Hi-Z g’ : : 147} Ons(min.) J|- | :
I -t T G} I e
: : : l r Hig I : I
: ' ~ WoB-wWR) th(wR-DB)
{(n-0.5) x tcyc-40ns(min.) (0.5 x teyc-10)ns(min.)
feye = feCLK)
Measuring conditions n: 1 (when 1 wait)
* Vee1= \Wec2 =5V 2 (when 2 wa?ts)
* Input timing voltage: ML = 0.8 V, (4 =2.0V 3 (when 3 waits)

¢ Output timing voltage: \bL = 0.4V, \bH =2.4V

Figure 5.17 Timing Diagram
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M16C/63 Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode = =
lemory =xpansic P Vcc1=Vec2 =3V
(in wait state setting2 ¢ +3 ¢,2¢ +4 ¢,30+4 ¢p,and 4 ¢ +5 ¢, and
when inserting 1 to 3 recovery cycles and accessing external area)
Read timing
N
G S G [ WD () G G S s
I I | I I I | I I I I I I '
I taecLk-cs) | I I I I I I I 1 I I thBCLk-cs)
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I BCLK-AD) | I I I | I I I ] I I th(BCLK-AD)
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AN (N T N N S A R S N A R R
BHE T 1 T T T T T T T T T T T : 1 :
(BCLKALE) | : | | | I | | | Pl tRoAy L
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ALE 1A : | 1 1 1 | [ 1 [ 1 [ I /) 1
t 1 1 1 t T T T T T |
I T
I I | I I | tdECcLKRD) | I I I |1 MBCLKRD) '
1 ——=seeeo | L ) L
RD I I | I I \ i | I I I ] /{ I | I
I I | I I i . t t t | I I I
I I | I i I | ' ! I 1y I I I
R A T L A
VP SN AN TN o s st s s s o 2 WL A R
DBi —rHZ r——=== ———== Bt bttt r———————-- T—-- == Fmmm—q———-
o e e, |
I I [ ' I [ 200 kbl th(RD-DB) [ I
40ns(min.) [ ons(min,)
Write timing
e L T e e e e
. E—
I I I I I I ) y
sl R S R R T I =
' wecikcs) | ! ! I I I I I : : | thecik-cs)
A I N S N AN S S B e
csi : ! ! ! ! ! ! ! ! ! ! ! : |
P! i | | i i i i i i i i et
I tyeckap) | l : : : : : : : : I thBCLK-AD)
_ —» le 25ns(max.) | | I I I I I I I I l— Ons(min.)
ADi | T t t T ] ] ] T T T ]
it I I I I I I I I I I I I I X :
BHE LA I I I I I I I I I I I : | T
ff(SBCLK-ALE) | ‘ ! l | | | | | | | th(vlvg-AD) N
. h(BCLK- N )
o L Pt S A S S N N S ke el S
I I . | I I I I I I [ i | I/—:—L
ALE L | I I | | I | | | L | I I
e
{d(BCLK-WR) le— INBCLK-WR) . |
i i | | i |+ 25ns(max.) i i i i i | Ons(min.) ! !
A | GO S S S SR R A R
RH I I | | i I I I I I i I - :
: : l l | teccos) | | : : i : : Mnou
R T = -0 N N S N L N
DBi Y L____J_r___LK i i i i i I i P Y-
| I I I 1 1 1 1 1 L1 ] ' 4 |
I I I I I e 1 1 I ] 1 1)l g 1 T |
! ! ! ! ! ! ! td(DB-WR) ! ! g thwr-DB) ' | '
(N % teyc -40)ns(min.) (M % teyc -10)ns(min.)
e = FBeiK)
Measuring conditions n: 3 (when 2 ¢ + 3 ¢)
* Vec1= Mec2 = 5V 4(when2d+4por3p+4d¢)
¢ Input timing voltage: ML = 0.8V, ({4 =2.0V 5(when4 ¢ +5 ¢)
« Output timing voltage: \bL = 0.4V, \by = 2.4V m: 1 (when 1 recovery cycle inserted )
2 (when 2 recovery cycles inserted)
3 (when 3 recovery cycles inserted)

Figure 5.20 Timing Diagram
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M16C/63 Group 5. Electrical Characteristics

5.3 Electrical Characteristics (Vge1 = Vec2 =3 V)

53.1 Electrical Characteristics
Vee1 =Veee =3V

Table 5.41  Electrical Characteristics (1) (1)
Vee1=Vec2=2.7103.3V,Vgg =0V at Ty, =-20°Cto 85°C/-40°C to 85°C, fgcy k) = 20 MHz unless otherwise specified.

i Standard
Symbol Parameter MeaSl_Jr_lng . Unit
Condition Min. Typ. | Max.
VoH High P6 OtoP6_7,P7_2toP7_7,P8 0OtoP8_4, loy=-1mA Veel— 0.5 Veel| V
output P8_6,P8_7,P9_0toP9_7,P10_0to P10_7
voltage PO_OtoP0O_7,P1_0toP1_7,P2 0toP2_7, |loq = -1 mA Veeo—0.5 Veeo
P3_0toP3 7,P4 OtoP4_7,P5 Oto P57
VoH High output voltage =~ XOUT HIGHPOWER loy=-0.1 mA Veer - 0.5 Veerl| V
LOWPOWER lOH =-50 HA VCCl -0.5 VCCl
High output voltage = XCOUT With no load applied 15 \Y
VoL Low P6_0toP6_7,P7_0toP7_7,P8 0toP8_7, |Ilg. =1 mA 05| V
output P9 OtoP9_7,P10_0Oto P10_7
voltage PO_OtoP0O_7,P1 OtoP1_7,P2 0toP2_7, |lg.=1mA 0.5
P3_0toP3 7,P4 OtoP4_7,P5 Oto P57
CEC lor=1mA 0 05| v
VoL Low output voltage ~ XOUT HIGHPOWER lo. =0.1 mA 05|V
LOWPOWER loL =50 pA 0.5
Low output voltage XCOUT With no load applied 0 \Y,
Vr1+-V1. |Hysteresis [HOLD, RDY, TAOIN to TA4IN, 0.2 10 | V
TBOIN to TB5IN, INTO to INT7, NMI,
ADTRG, CTS0to CTS2, CTS5to CTS7,
SCLO to SCL2, SCL5 to SCL7,
SDAO to SDA2, SDAS5 to SDA7,
CLKO to CLK7, TAOOUT to TA4OUT,
KIO to KI7, RXDO to RXD2, RXD5 to RXD7,
SIN3, SIN4, SD, PMCO, PMC1, SCLMM,
SDAMM, ZP, IDU, IDV, IDW
CEC 0.2 05 | 10 | V
RESET 0.2 18| V
(I Highinput |PO_0toPO_7,P1_OtoP1_7,P2_0toP2_7, V=3V 40 | pA
current P3 0toP3 7,P4 OtoP4_7,P5 0toP5 7,
P6_0toP6_7,P7_0toP7_7,P8 _0OtoP8_7,
P9 0toP9_7,P10_0to P10_7
XIN, RESET, CNVSS, BYTE
- Leakage current in powered-off state |CEC Vec1 =0V 18 | 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 OtoP5_7,
P6_0toP6_7,P7_0toP7_7,P8 _0OtoP8_7,
P9 0toP9_7,P10_0to P10_7
XIN, RESET, CNVSS, BYTE
RpyLup |Pull-up PO_OtoPO_7,P1 OtoP1_7,P2 OtoP2_7,|V,=0V 50 100 | 500 | kQ
resistance |P3_0toP3_7,P4 0toP4_7,P5 OtoP5 7,
P6_0toP6_7,P7_2toP7_7,P8_0to P8_4,
P8 _6,P8_7,P9_0toP9_7,P10_0to P10_7
Rixin Feedback resistance XIN 0.8 MQ
Rixcin  |Feedback resistance XCIN 8 MQ
Vram |RAM retention voltage In stop mode 1.8 \
Note:

1. When Vgce1 # Ve, referto 5V, 3V, or 1.8 V standard depending on the voltage.
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M16C/63 Group

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 5.50 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 5.51  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 5.52  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)
N
Figure 5.25 Timer B Input
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5. Electrical Characteristics

PO
P1
P2
P3
P4
P5
P6
P7
P8
P9
P10

J/;SO pF

Figure 5.30 Ports PO to P10 Measurement Circuit
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M16C/63 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)

5.3.4.3 In 2 or 3 Waits Setting, and When Accessing External Area and Using
Multiplexed Bus
Table 5.59 Memory Expansion Mode and Microprocessor Mode (in 2 or 3 Waits Setting, and When
Accessing External Area and Using Multiplexed Bus) (5)
i Standard
Symbol Parameter 'V'eas‘?f'”g - Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 50 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
ty@cLK-cs) Chip select output delay time 50 ns
thBcLk-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
thwr-Cs) Chip select output hold time (in relation to WR) (Note 1) ns
t4(BCLK-RD) RD signal output delay time 40 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4BCLK-WR) WR signal output delay time 40 ns
- - See
f WR I output hold ti
h(BCLK-WR) signal output no ime Figure 530 0 ns
ty@BCLK-DB) Data output delay time (in relation to BCLK) 50 ns
theCLK-DB) Data output hold time (in relation to BCLK) 0 ns
t4(B-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
t4(BCLK-ALE) ALE signal output delay time (in relation to BCLK) 25 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
t4(AD-RD) RD signal output delay from the end of address 0 ns
t4(AD-WR) WR signal output delay from the end of address 0 ns
tdz(RD-AD) Address output floating start time 8 ns
Notes:
0.5 x 10°
1. Calculated according to the BCLK frequency as follows: —————— —10[ns]
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
n-05)x10° _ 50[ns] nis 2 for 2 waits setting, 3 for 3 waits setting.
f(BCLK)
0.5 x 10°
3. Calculated according to the BCLK frequency as follows: ————— —40[ns]
(BCLK)
0.5 x 10°
4.  Calculated according to the BCLK frequency as follows: ————— — 15[ns]
(BCLK)
5. When using multiplexed bus, set fgc k) 12.5 MHz or less.
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5. Electrical Characteristics

(in wait state setting2 ¢ +3 ¢, 2 ¢ + 4 ¢,
when accessing external area)

Read timing ;
cyc

Memory Expansion Mode, Microprocessor Mode

3p+4¢p,and4 ¢ +5 ¢, and

Vcci= Veez = 3V

Measuring conditions
* Vce1=Wec2 =3V
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AN G S R N N S A N N B
BHE 1 T T T T T T T T T T T
4 I I I I I I I I I P 1
(BCLK-ALE) | ' I I I i I I I I th(RD-AD)
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' ' ' ' ' ' ' ' * 50ns(min) © ‘1 Ops(min.)
Write timing
I teyc l | | | 1 | | 1 | |
— T — — —
BCLK I \I\—I{ \ I I 1 I I I I I
I | I I I I I I I I I I
: td(BCLK-CS) : : : : : : : : : th(BCLK-CS)
- :4_30n§(max.) | | | | H | | H . ,: Ons(min.)
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25ni&m?-x-) —): 1 -4ns(min.) : : : : : : : (0.5 X teye -]_p)ns(rl‘nm.)
1= I I I I I 1 I I 1] I
LSS | W B S S I S B S L I I
P! I I I I I 1 | I 1] : I
: | th(BCLK-WR)
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L | G S S 7 .
B T v e R
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' ' ' ' ' ' tyoB-wR) ' " "th(WR-DB) -
e = 1 {(n-0.5) x tyc -40ins(min.) (0.5 x teyc -10)ns(min.)
¥¢ = HBCLK)

n:3(when2¢+3¢)

* Input timing voltage: ML = 0.6 V, \H =2.4V
e Qutput timing voltage: \bL = 1.5V, \by =15V

4(when2¢+4¢por3d+49)
5 (when4 ¢ +5¢)

Figure 5.34 Timing Diagram
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M16C/63 Group 5. Electrical Characteristics

VCCl = VCC2 =18V
Timing Requirements
(Vec1 =Vee2 = 1.8V, Vgg = 0V, at T, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.4.2.5  Serial Interface

Table 5.75  Serial Interface

Standard .
Symbol Parameter . Unit
Min. Max.
te(ck) CLKi input cycle time 800 ns
tw(ckH) CLKi input high pulse width 400 ns
twckL) CLKi input low pulse width 400 ns
tac-q) TXDi output delay time 240 ns
thc-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 200 ns
thic-D) RXDi input hold time 90 ns
fe(cK) R
¢« LW(CKH) |
CLKi
tw(cKL) o
thc-Q)
TXDi ><
ta(c- tsu(D-C
cQ , (b-C) th(c-D)
RXDi

Figure 5.41 Serial Interface
5.4.2.6 External Interrupt INTi Input

Table 5.76  External Interrupt INTi Input

Standard .
Symbol Parameter . Unit
Min. Max.
tw(NH) INTi input high pulse width 1000 ns
twny INTi input low pulse width 1000 ns
tr(INT) INTi input rising time 100 us
tF(INT) INTi input falling time 100 us
fw(NL
NTiinput
tw(INH)
< »
Figure 5.42 External Interrupt INTi Input
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Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and application examples. You are fully responsible for
the incorporation of these circuits, software, and information in the design of your equipment. Renesas Electronics assumes no responsibility for any losses incurred by you or third parties arising from the

use of these circuits, software, or information.

2. Renesas Electronics has used reasonable care in preparing the ir ion included in this , but Renesas Electronics does not warrant that such information is error free. Renesas Electronics
assumes no liability whatsoever for any damages incurred by you resulting from errors in or omissions from the information included herein.
3. Renesas Electronics does not assume any liability for infringement of patents, copyrights, or other intellectual property rights of third parties by or arising from the use of Renesas Electronics products or

technical information described in this document. No license, express, implied or otherwise, is granted hereby under any patents, copyrights or other intellectual property rights of Renesas Electronics or

others.

4. You should not alter, modify, copy, or otherwise misappropriate any Renesas Electronics product, whether in whole or in part. Renesas Electronics assumes no responsibility for any losses incurred by you or

third parties arising from such alteration, modification, copy or otherwise misappropriation of Renesas Electronics product.

5. Renesas Electronics products are classified according to the following two quality grades: "Standard" and "High Quality". The recommended applications for each Renesas Electronics product depends on

the product's quality grade, as indicated below.

"Standard": Computers; office equipment; communications test and ; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

"High Quality": Trar equipment , trains, ships, etc.); traffic control systems; anti-disaster systems; anti-crime systems; and safety equipment etc.

Renesas Electronics products are neither intended nor authorized for use in products or systems that may pose a direct threat to human life or bodily injury (artificial life support devices or systems, surgical
implantations etc.), or may cause serious property damages (nuclear reactor control systems, military equipment etc.). You must check the quality grade of each Renesas Electronics product before using it
in a particular application. You may not use any Renesas Electronics product for any application for which it is not intended. Renesas Electronics shall not be in any way liable for any damages or losses
incurred by you or third parties arising from the use of any Renesas Electronics product for which the product is not intended by Renesas Electronics.

6. You should use the Renesas products i in this within the range specified by Renesas Electronics, especially with respect to the maximum rating, operating supply voltage

range, movement power voltage range, heat radiation characteristics, installation and other product characteristics. Renesas Electronics shall have no liability for malfunctions or damages arising out of the

use of Renesas Electronics products beyond such specified ranges.

7. Although Renesas Electronics endeavors to improve the quality and reliability of its products, semiconductor products have specific ct
malfunctions under certain use conditions. Further, Renesas Electronics products are not subject to radiation resistance design. Please be sure to implement safety measures to guard them against the
possibility of physical injury, and injury or damage caused by fire in the event of the failure of a Renesas Electronics product, such as safety design for hardware and software including but not limited to

fire control and lion prevention, appropriate treatment for aging degradation or any other appropriate measures.

please evaluate the safety of the final products or systems manufactured by you.

8. Please contact a Renesas Electronics sales office for details as to environmental matters such as the environmental compatibility of each Renesas Electronics product. Please use Renesas Electronics

products in with all i laws and that regulate the inclusion or use of controlled substances, including without limitation, the EU RoHS Directive. Renesas Electronics assumes

no liability for damages or losses occurring as a result of your noncompliance with applicable laws and regulations.

9. Renesas Electronics products and technology may not be used for or incorporated into any products or systems whose manufacture, use, or sale is prohibited under any applicable domestic or foreign laws or
regulations. You should not use Renesas Electronics products or technology described in this document for any purpose relating to military applications or use by the military, including but not limited to the

development of weapons of mass destruction. When exporting the Renesas Electronics products or technology described in this document, you should comply with the applicable export control laws and

regulations and follow the procedures required by such laws and regulations.
10.

1)

contents and conditions set forth in this document, Renesas Electronics assumes no responsibility for any losses incurred by you or third parties as a result of unauthorized use of Renesas Electronics

products.

11. This document may not be reproduced or duplicated in any form, in whole or in part, without prior written consent of Renesas Electronics.

12. Please contact a Renesas Electronics sales office if you have any questions regarding the i ion contained in this or Renesas Electronics products, or if you have any other inquiries.

(Note 1) "Renesas Electronics” as used in this document means Renesas Electronics Corporation and also includes its majority-owned subsidiaries.

(Note 2) "Renesas Electronics product(s)" means any product developed or manufactured by or for Renesas Electronics.

Itis the responsibility of the buyer or distributor of Renesas Electronics products, who distributes, disposes of, or otherwise places the product with a third party, to notify such third party in advance of the

such as the of failure at a certain rate and

Because the evaluation of microcomputer software alone is very difficult,
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