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M16C/63 Group

1. Overview

Table 1.2 Specifications for the 100-Pin Package (2/2)
ltem Function Description
16-bit timer x 5
Timer mode, event counter mode, one-shot timer mode, pulse width
) modulation (PWM) mode
Timer A . .
Event counter two-phase pulse signal processing (two-phase encoder
input) x 3
Programmable output mode x 3
16-bit timer x 6
Timer B Timer mode, event counter mode, pulse period measurement mode,
pulse width measurement mode
Three-phase motor control * Three-phase inverter control (timer Al, timer A2, timer A4, timer B2)
Timers timer functions * On-chip dead time timer
* Count: seconds, minutes, hours, days of the week, months, years
Real-time clock * Periodic interrupt: 0.25s,0.5 s
* Automatic correction function
PWM function 8 bits x 2
® 2 circuits
* 4 wave pattern matchings (differentiate wave pattern for headers, data
Remote control signal receiver | 0, data 1, and special data)
* 6-byte receive buffer (1 circuit only)
* Operating frequency of 32 kHz
. UARTO to UART2, UARTS to Clock synchronous/asyhchronous x 6 channels
Serial UART7 I2C-bus, IEBus, special mode 2
Interface SIM (UART2)
SI/03, SI/04 Clock synchronization only x 2 channels

Multi-master 12C-bus Interface

1 channel

CEC Functions )

CEC transmit/receive, arbitration lost detection, ACK automatic output,
operation frequency of 32 kHz

A/D Converter

10-bit resolution x 26 channels, including sample and hold function
Conversion time: 2.15 us

D/A Converter

8-bit resolution x 2 circuits

CRC Calculator

CRC-CCITT (X16 + X12 + X5 + 1),
CRC-16 (X16 + X15 + X2 + 1) compliant

Flash Memory

* Program and erase power supply voltage: 2.7 to 5.5 V

* Program and erase cycles: 1,000 times (program ROM 1, program
ROM 2), 10,000 times (data flash)
* Program security: ROM code protect, ID code check

Debug Functions

On-chip debug, on-board flash rewrite, address match interrupt x 4

Operation Frequency/Supply Voltage

5MHz/VCC1=18t055V,VCC2=18VtoVCCl
10 MHz/VCC1=2.1t05.5V,VCC2=2.1V to VCC1
20 MHz/VCC1 =2.7t05.5V, VCC2=2.7 V to VCC1

Current Consumption

Described in Electrical Characteristics

Operating Temperature

-20°C to 85°C, -40°C to 85°C (1)

Package

100-pin QFP: PRQP0100JD-B (Previous package code: 100P6F-A)
100-pin LQFP: PLQPO0100KB-A (Previous package code: 100P6Q-A)
100-pin LGA: PTLG0100KA-A (Previous package code: 100FOM)

Notes:

1. See Table 1.5 “Product List” for the operating temperature.

2. The CEC function indicates circuitry which supports the transmission and reception of CEC signals standardized
by the High-Definition Multimedia Interface (HDMI). HDMI and High-Definition Multimedia Interface are

registered trademarks of HDMI Licensing, LLC.
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M16C/63 Group 1. Overview

Table 1.3 Specifications for the 80-Pin Package (1/2)

ltem 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)
* Number of basic instructions: 91
CPU Central processing unit * Minimum instruction execution time:
50.0 ns (f(BCLK) = 20 MHz, VCC1 =2.7t0 5.5 V)
100.0 ns (f(BCLK) = 10 MHz, VCC1 = 2.1 to below 2.7 V)
200.0 ns (f(BCLK) =5 MHz, VCC1 =1.8 V)
* Operating mode: Single-chip

Memory ROM, RAM, data flash See Table 1.5 “Product List”".
* Power-on reset
Voltage . . . .
Detection Voltage detector * 3 voltage detection points (detection level of voltage detection 0 and 1
selectable)

* 4 circuits: Main clock, sub clock, low-speed on-chip oscillator (125 kHz),
high-speed on-chip oscillator (40 MHz £10%)

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

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

* Power saving features: Wait mode, stop mode

* Real-time clock

Clock Clock generator

External Bus

. Bus memory expansion None
Expansion

* CMOS 1/O ports: 68 (selectable pull-up resistors)

1/0 Ports Programmable I/O ports .
* N-channel open drain ports: 3

* Interrupt vectors: 70
Interrupts * External interrupt inputs: 14 (NMI, INT x 5, key input x 8)
* 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)
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M16C/63 Group

1. Overview

1.4

Block Diagram

Figure 1.4 and Figure 1.5 show block diagrams.

8 8

»
»
»
»

8 8 8

»
»

8

A 4 A 4 A A A A
Port PO | | PortP1 | | PortP2 | | PortP3 | | PortP4 | | Port P5

VCC2 ports

Internal peripheral functions

Timer (16 bit)

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

UART or
clock synchronous serial 1/0
(6 channels)

Clock synchronous serial 1/0
(8 bit x 2 channels)

Three-phase motor control
circuit

Real-time clock

PWM function (8 bit x 2)

Remote control signal
receiver (2 circuits)

Watchdog timer

Multi-master 12C-bus interface
(1 channel)

CEC function

System clock generator

XIN-XOUT
XCIN-XCOUT
On-chip oscillator (125 kHz)
High-speed on-chip oscillator

DMAC (4 channels)

CRC calculator
(CRC-CCITT or CRC-16)

Voltage detector

Power-on reset

On-chip debugger

Port P7 || PortP6

Port P10 || PortP9 || PortPs ||
A A A

A A

(15 bit)
A/D converter M16C/60 Series CPU core Memory
(10-bit resolution x 26 @
channels) ROH [ ROL ROM
Rir | RiL
R2
D_/A conve_rter R3 ISP RAM @
(8 bit-resolution x 2
=0l | INTB |
circuits) A0
Al | PC |
FB FLG Multiplier
VCC1 ports

8 8

Notes:

8 8

1. ROM size depends on MCU type.

2. RAM size depends on MCU type.

Figure 1.4

Block Diagram for the 100-Pin Package
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M16C/63 Group

4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11)

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

02BDh
02BEh
02BFh

02CO0h to
02FFh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/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 4.14 SFR Information (14) (1)

Address Register Symbol Reset Value
0360h | Pull-Up Control Register 0 PURO 00h
0361h |Pull-Up Control Register 1 PUR1 0000 0000b(2)

0000 0010b
0362h | Pull-Up Control Register 2 PUR2 00h
0363h
0364h
0365h
0366h |Port Control Register PCR 0000 0XXO0b
0367h
0368h
0369h |NMI/SD Digital Filter Register NMIDF XXXX X000b
036Ah
036Bh
036Ch
036Dh
036Eh
036Fh
0370h |PWM Control Register 0 PWMCONO 00h
0371h
0372h |PWMO Prescaler PWMPREO 00h
0373h |PWMO Register PWMREGO 00h
0374h |PWM1 Prescaler PWMPRE1 00h
0375h |PWM1 Register PWMREG1 00h
0376h |PWM Control Register 1 PWMCON1 00h
0377h
0378h
0379h
037Ah
037Bh
037Ch |Count Source Protection Mode Register CSPR 00h ®
037Dh |Watchdog Timer Refresh Register WDTR XXh
037Eh |Watchdog Timer Start Register WDTS XXh
037Fh |Watchdog Timer Control Register WDC 00XX XXXXb

0380h to
038Fh
X: Undefined
Notes:

1. The blank areas are reserved. No access is allowed.
2. Values after hardware reset, power-on reset, or voltage monitor O reset are as follows:
- 00000000b when a low-level signal is input to the CNVSS pin
- 00000010b when a high-level signal is input to the CNVSS pin
Values after voltage monitor 1 reset, voltage monitor 2 reset, software reset, watchdog timer reset, or oscillation stop
detect reset are as follows:
- 00000000b when bits PM01 and PMOO in the PMO register are 00b (single-chip mode).
- 00000010b when bits PM01 and PMOO in the PMO register are 01b (memory expansion mode) or 11b
(microprocessor mode).
3. When the CSPROINI bit in the OFS1 address is 0, the reset value is 1000 0000b.
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M16C/63 Group

5. Electrical Characteristics

5.1.2

Table 5.2

Recommended Operating Conditions

Recommended Operating Conditions (1/4)

Veer = Veez =1.810 5.5V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

Standard ]
Symbol Parameter _ Unit
Min. Typ. Max.
Veer Supply CEC function is not used (Ve 2 Veceo) 2.7 55 \Y,
voltage CEC function is not used (Vce1 = Vece) 1.8 55 \Y
CEC function is used 2.7 3.63 \%
Veer Supply voltage Veer 2 2.7 2.7 Veel \Y
Veec1<2.7 Vcer v
AVce  |Analog supply voltage Veer \Y,
Vss Supply voltage 0 \%
AVgg Analog supply voltage 0 \%
ViH High input |P3_1to P3_7,P4_0to P4 7, 27V<Vcc1£55V 0.8Vceo Veeo \Y,
voltage  |P5_0toP5_7 18V<Vee <27V |0.85Vces Veea | V
PO_OtoPO_7,P1 OtoP1 7, 2.7V<Vcc1£55V 0.8Vceo Veer Y,
P2_0toP2_7,P3_0 P
(in single-chip mode) 1.8V <Vee1 <27V 0.85Vcco Veer \Y;
PO_OtoPO_7,P1 OtoP1 7, 27V<Vcc1£55V 0.5Vceo Veeo \Y,
P2_0toP2_7,P3_0
— i 1.8V <V <27V 0.55Vv Y Y,
(data input in memory expansion cel ce2 ce2
and microprocessor modes)
P6_0to P6_7, P7_2to P7_7, 27V<Vcc1£55V 0.8Vcer Vel \Y,
P8_0to P8 4, P8_6,P8_7,P9_0
— — T o PO PE Y 118V <V <27V 0.85Vv V \Y,
to P9_7, P10_0 to P10_7, cel cel cel
XIN, RESET, CNVSS, BYTE
P7_0,P7_1,P8_5 27V<Vee1 <55V 0.8Vee1 6.5 \Y
1.8V <Vee <27V |0.85Vce 6.5 v
CEC 0.7Vce1 \Y,
VL Low input |P3_1toP3_7,P4_0toP4_7,P5_0toP5_7 0 0.2Veeo |V
voltage  [Bo 0to PO 7, PL Oto PL 7, P2 Oto P2 7, P30 0 0.2Veca | V
(in single-chip mode)
PO_OtoPO_7,P1_OtoP1 7,P2_0toP2_7,P3_0 0 0.16Veep | V
(data input in memory expansion and microprocessor mode)
P6_0toP6_7,P7 0OtoP7_7,P8 Oto P8 7, P9 0Oto P9 7, 0 0.2Veer | V
P10_0 to P10_7
XIN, RESET, CNVSS, BYTE
CEC 0.26Vccy| V

RO1DS0033EJ0220 Rev.2.20

Nov 01, 2012

RENESAS

Page 50 of 115



M16C/63 Group

5. Electrical Characteristics

Table 5.3

Recommended Operating Conditions (2/4)
Ve =Vee2 =1.8105.5V at Ty = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
lom(sum) |High peak  |Veer, Vecz | Sum of oy peak) @t PO_0 to PO_7, P1_0to -40.0 | mA
output = 122.7V 1p1 7,p2_0to P2_7
current = = =
(100-pin Sum of lo(peak) at P3_0to P3_7, P4_0to -40.0 | mA
package) P4_7, P5_0 to P5_7
Sum of lo(peak) at P6_0to P6_7, P7_2to -40.0 | mA
P7_7,P8_0toP8_4
Sum of lo(peak) at P8_6, P8_7, P9_0 to -40.0 | mA
P9_7,P10_0to P10_7
Veer Vecz |Sum of lopypeak) @t PO_0 to PO_7, P1_0 to 5.0 | mA
<27V P1_7,P2_ 0toP2_7
Sum of loH(peak) at P3_0to P3_7, P4_0 to -5.0 mA
P4_7,P5_0to P5_7
Sum of lon(peak) at P6_0 to P6_7, P7_2to -5.0 mA
P7_7,P8_0to P8_4
Sum of lo(peak) at P8_6, P8_7, P9_0 to -5.0 mA
P9_7,P10_0to P10_7
High peak |Vce1, Vecz [Sum of all ports -80.0 | mA
output =27V
((:;g;?rf Veerw Vecz |Sum of all ports -10.0 | mA
package) <271V
loH(peak) |High peak |Vees, Veeo |PO_Oto PO_7, P1_0to P1_7,P2_0Oto P2_7, -10.0 | mA
output >27V P3_ 0toP3_7,P4_ 0toP4_7,P5 0toP5 7,
current P6_0toP6_7,P7_2toP7_7,P8_0to P8 4,
P8_6,P8_7,P9_0toP9_7,P10_0to P10_7
Veer Veez |PO_OtoPO_7,P1_0toP1_7,P2_0to P2_7, -1.0 mA
<27V P3_0toP3_7,P4 0OtoP4_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
loH(avg) [High Veer Veez |PO_OtoPO_7,P1_0toP1_7,P2_0to P2_7, -5.0 mA
average >27V P3_0toP3_7,P4_0toP4_7,P5 0toP5 7,
output P6_0to P6_7,P7_2to P7_7,P8_0to P8_4,
current (1) P8_6,P8_7,P9_0toP9_7,P10_0to P10_7
Veer Veez |PO_OtoPO_7,P1_0toP1_7,P2_0to P2_7, -0.5 mA
<27V P3_0toP3_7,P4 OtoP4_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
Note:

1. The average output current is the mean value within 100 ms.
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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

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

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)

Table 5.28  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tea) TAIIN input cycle time 800 ns
tSLI(TA|N-TAOUT) TAIOUT input Setup time 200 ns
tsu(TAOUT-TAIN) TAIIN input Setup time 200 ns

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

TAIIN input /I )

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

tsu(TAOUT-TAIN)

TAIOUT input

—

fsu(TAOUT-TAIN)

Figure 5.9  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/63 Group

5. Electrical Characteristics

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

Veer =

VCCZ =5V

5.2.24  Timer B Input
Table 5.29  Timer B Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter i Mo, Unit
teTe) TBIIN input cycle time (counted on one edge) 100 ns
tw(TBH) TBIIN input high pulse width (counted on one edge) 40 ns
tw(TBL) TBIIN input low pulse width (counted on one edge) 40 ns
teTB) TBIIN input cycle time (counted on both edges) 200 ns
tw(TBH) TBIIN input high pulse width (counted on both edges) 80 ns
tw(tBL) TBIIN input low pulse width (counted on both edges) 80 ns
Table 5.30  Timer B Input (Pulse Period Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
terp) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
tw(TBL) TBIIN input low pulse width 200 ns
Table 5.31  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teTB) TBIIN input cycle time 400 ns
tw(TBH) TBIlN input high pulse width 200 ns
tw(tBL) TBIIN input low pulse width 200 ns
e(TB)
tw(TBH)
TBIIN input \
tw(TBL)
«
Figure 5.10 Timer B Input
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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

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)
—>: :4—25nsi(max.) i i i i i i i i i i le—!ONS(min.)
CsSi I I I I I I I I I I I I | i
11 T T T T T T T T T T T T I |
I I | I I I | I I I ] I [
I BCLK-AD) | I I I | I I I ] I I th(BCLK-AD)
- ke25ns(max.) | ! ! ! : ! ! ! ! ! l«—*10ns(min.)
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
15ns(max.) 1, [h(BCLK-ALE) | I I I I | I 1 /(M X teyc+0)ns(min.) | I
= [ -4ns(min.) 1 1 1 | 1 1 1 1 :<—|—|—>
I i | I I I | I I I 1y I LA I
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

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

5.3.2.3 Timer A Input
Table 5.45  Timer A Input (Counter Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 150 ns
tw(TAH) TAIIN input high pulse width 60 ns
tw(TAL) TAIIN input low pulse width 60 ns
Table 5.46  Timer A Input (Gating Input in Timer Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 600 ns
tw(TAH) TAIIN input high pulse width 300 ns
tw(TAL) TAIIN input low pulse width 300 ns
Table 5.47 Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
teta) TAIIN input cycle time 300 ns
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
Table 5.48  Timer A Input (External Trigger Input in Pulse Width Modulation Mode and
Programmable Output Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tw(TAH) TAIIN input high pulse width 150 ns
tw(TAL) TAIIN input low pulse width 150 ns
J te(tA)
tw(TAH)
TAIIN input \
. tw(TAL) R
feup)
tw(UPH)
TAIOUT input \
tw(upPL) R
[« >
Figure 5.23 Timer A Input
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M16C/63 Group 5. Electrical Characteristics

Veer = Veez =3V
Timing Requirements

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

Table 5.49  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 2 us
tSLI(TA|N-TAOUT) TAIOUT input Setup time 500 ns
tsu(TAOUT-TAIN) TAIIN input setup time 500 ns

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

TAIIN input / )

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

tsu(TAOUT-TAIN)

TAIOUT input

—

fsu(TAOUT-TAIN)

Figure 5.24 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/63 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
[ 1
| I ! : : !
: I MtaecLk-wr)! | ! thBCLK-WR) | | i
o | | 30ns(max.) > has Ons(min.)” | : :
WR, WRL, : : : I | : T T
WRH | ! Lo | I ! i
! : | taecLk-DB)I ! ! th@ecLkDB) |
: : i | ﬁIOns(max.) i : r_,}Ons(min.) i
DBi —t————= :—'—'———J,- i |yt -
| | le N M | |
: | | r [leh i 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 5.31 Timing Diagram
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M16C/63 Group

5. Electrical Characteristics

5.4

5.4.1

Table 5.62

Electrical Characteristics

Electrical Characteristics (1) (1)

Electrical Characteristics (Vcc1 = Veer = 1.8 V)

VCCl = VCCZ =18V

1.8V <Vceep=Vee2<2.7V,Vgg=0Vat Ty, = -20°C to 85°C/-40°C to 85°C, figcLk) = 5 MHz unless otherwise

specified.

Symbol

Parameter

Measuring Condition

Standard .
Unit

Min. Typ. | Max.

High
output
voltage

VoH

P6 0to P6_7, P7_2to P7_7,
P8_0to P8_4, P8_6, P8_7,
P9 Oto P9 7, P10 Oto P10 7

IOH =-1mA

Vee1-05 Veer| V

PO OtoPO_7,P1 OtoP1_7,
P2 0toP2_7,P3 0toP3_7,
P4 OtoP4 7,P5 0toP5 7

IOH =-1mA

Veeo - 05 Veez

High output voltage

XOuUT HIGHPOWER

IOH =-0.1mA

Veer-05 Veer| V

LOWPOWER

lOH =-50 HA

Vee1-05 Veer

High output voltage

XCOUT

With no load applied

15

<

Low output
voltage
P10 Oto

P6 0to P6_7, P7_Oto P7 7,
P8 Oto P8_7,P9 Oto P9 7,

P10_7

loL = 1 MA

0.5 \%

PO_Oto PO_7,P1 Oto P1_7,
P2 0to P2 7,P3 0to P3 7,
P4 OtoP4 7,P5 0toP5_7

loL =1 mA

0.5

Low output voltage

XOUuT HIGHPOWER

IOL =0.1mA

0.5 \%

LOWPOWER

IOL =50 HA

0.5

Low output voltage

XCOUT

With no load applied

Vr,-V1.

Hysteresis |HOLD, RDY, TAOIN to TA4IN,

TBOIN to TB5IN, INTO to INT7, NMI,

SCLO to SCL2, SCL5 to SCL7,
SDAO to SDA2, SDAS to SDA7,

ADTRG, CTS0 to CTS2, CTS5 to CTS7,

PMC1,

CLKO to CLK7, TAOOUT to TA40UT,
KIO to KI7, RXDO to RXD2,
RXD5 to RXD7, SIN3, SIN4, SD, PMCO,

SCLMM, SDAMM, CEC

VCCl = VCCZ =18V

0.02

0.1

Vr14-V1. |Hysteresis |RESET

VCCl = VCCZ =18V

0.05 015 | V

High input
current

P10 _Oto

PO_Oto PO_7,P1 OtoP1_7,
P2 0toP2_7,P3_0toP3_7,
P4 0toP4_7,P5 0toP5_7,
P6_0to P6_7, P7_0to P7_7,
P8 Oto P8_7, P9 0to P9 _7,

P10 7

XIN, RESET, CNVSS, BYTE

V=18V

20 | pA

Note:

1. When Vceq # Vo, referto 5V, 3V, or 1.8 V standard depending on the voltage.
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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)

Table 5.71  Timer A Input (Two-Phase Pulse Input in Event Counter Mode)

Standard .
Symbol Parameter . Unit
Min. Max.
tera) TAIIN input cycle time 3 us
tSLI(TA|N-TAOUT) TAIOUT input Setup time 800 ns
tsu(TAOUT-TAIN) TAIIN input setup time 800 ns

Two-phase pulse input in event counter mode

fe(TA)

/ \
TAIIN input / £

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

Tsu(TAOUT-TAlN)
TAIOUT input /

fsu(TAOUT-TAIN)

Figure 5.39 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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Appendix 1. Package Dimensions

JEITA Package Code | RENESAS Code |  Previous Code [ MASS[Typ.] |
P-TFLGA100-5.5x5.5-0.5 | PTLGO100KA-A | 100FOM \ 01g |
D Bw[s]A] (5o @]s] s8]
0b [BTox @[s] s8]
=
= A 7 | .
x i ol
0Z000/00006 ]
! OOOOO‘OOOO(}#
| 00000/00000
| 0000000000 |
| N R B 1 00000000004
0000000000
| 0000000000
‘ 0000000000
0000000000
‘ O O o o O‘O o o o O w Dimension in Millimeters
1 — 3 1 =1 9o Min TNom| Max
“ \ 12 3 4 5 6 1 8§ 9 10 B — 55 —
v Ind k .
=l (Lna:exrzzrrk) Index mark E | — |55 —
v | —]—1]015
w | — ] — 1020
Al — | — 1105
e | — |05 —
b [0.21]0.25]|0.29
b1 ]0.29]0.34]0.39
x [ — ] —10.08
y | —|— 1010
Zp | — | 05| —
Ze | — [ 05[] —
JEITA Package Code | RENESAS Code |  Previous Code [ MASS[Typ] |
P-LQFP80-12x12-0.50 | PLQPO08OKB-A | 80P6Q-A | 059 |
Hp
*1
D
60 41
RARAARARRARARRARAARE oo
DO NOT INCLUDE MOLD FLASH.
61 =y = 40 2. DIMENSION "*3" DOES NOT
= O E= op INCLUDE TRIM OFFSET.
; ; by
=S| =
== =
= == S| o
o — w w
=S| - k=
== = & Dimension in Millimeters
Symbol A
E E Terminal cross section ’ Mln NOm MaX
= = D |119]120] 121
== O == E |[119]| 12.0] 121
80 == Q 2 A | — | 14| —
Hp [ 13.8] 14.0] 14.2
RLLLCLELELELEEELELLY: Ae 138 140] 142
o Index mark A — | — 17
At | 0 [01]02
£ b, [0.15| 0.20] 0.25
b — | 0.18| —
I 1 . 0.09]0.145] 0.20
JCOAAMMAAAMAAARARAMAAATTA < o : : :
B 1 0.125
. k=) H On — 100
] = 3b,,mx® < LT7 e |—]05|—
& L x | — ] —10.08
y |— [— o008
Detail F Zp — | 1.25| —
Zg | — | 1.25| —
L Jo3]05]07
Li | —] 10| —
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