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1. Overview

1.1 Features

The M16C/6C Group microcomputer (MCU) incorporates the M16C/60 Series CPU core and flash
memory, employing sophisticated instructions for a high level of efficiency. This MCU has 1 MB of address
space and it is capable of executing instructions at high speed. In addition, the CPU core boasts a
multiplier for high-speed operation processing.

This MCU consumes low power, and supports operating modes that allow additional power control. The
MCU also uses an anti-noise configuration to reduce emissions of electromagnetic noise and is designed
to withstand electromagnetic interference (EMI). By integrating many of the peripheral functions, including
the multifunction timer and serial interface, the number of system components has been reduced.

1.1.1 Applications

This MCU can be used in personal computer peripherals (USB compatible products), audio
components, cameras, televisions, household appliances, office equipment, communication devices,
mobile devices, industrial equipment, and other applications.

Note: This product has been designed and developed for the purpose of being used in
consumer products. It cannot be used with products that require a high level of quality
such as automotive electronics.
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M16C/6C Group 1. Overview

1.2 Specifications
The M16C/6C Group is available in a 100-pin package. Table 1.1 and Table 1.2 list Specifications.

Table 1.1 Specifications (1/2)

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

Memory ROM, RAM, data flash See Table 1.3 “Product List”

* Power-on reset

Voltage detector * 3 voltage detection points (detection level of voltage detection O
selectable)

Voltage
Detection

¢ 5 circuits: Main clock, sub clock, low-speed on-chip oscillator (125 kHz),
high-speed on-chip oscillator (40 MHz £10%), PLL frequency synthesizer

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

Clock Clock generator function

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

* Power saving features: Wait mode, stop mode

* Real-time clock

* Address space: 1 MB

* External bus interface: 0 to 3 waits inserted, 4 chip select outputs, 3 V

Bus memory expansion and 5 V interfaces

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

External Bus
Expansion

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

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

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

15-bit timer x 1 (with prescaler)

Watchdog Timer Automatic reset start function selectable

* 4 channels, cycle steal mode
DMA DMAC * Trigger sources: 55
* Transfer modes: 2 (single transfer, repeat transfer)
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M16C/6C Group

1. Overview

Table 1.2 Specifications (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,
Timers pulse width measurement mode
Three-phase motor control * Three-phase inverter control (timer A1, timer A2, timer A4, timer B2)
timer functions * On-chip dead time timer
Real-time clock Count: seconds, minutes, hours, days of the week
¢ Input base timer: 16 bits X 1
Timer S (Input capture/output | *1/O: 8 channels
compare) * Time measurement register, Waveform generation register: 16 bits X
8
Serial Clock synchronous/asynchronous x 6 channels
Interface UARTO to UARTS I2C-bus, IEBuSs, special mode 2
SIM (UART2)
Multi-master 12C-bus Interface 1 channel

USB Functions

* Full speed (12 Mbps, USB 2.0 compliant)

* Transfer type: Control IN/OUT, Bulk IN x 2, Bulk OUT x 2, Interrupt IN
X2

* FIFO size: 584 bytes
* Setup 8 bytes
* Control IN 16 bytes
* Control OUT 16 bytes
* Interrupt IN 16 bytes: 2 channels
* Bulk IN 64 bytes x 2: 2 channels
* Bulk OUT 64 bytes x 2: 2 channels

A/D Converter

10-bit resolution x 26 channels (2 circuits), including sample and hold
function
Conversion time: 1.72 ps

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: 2.7t0 5.5V

* 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

32 MHz/VCC1 =2.7t05.5V,VCC2=2.7Vto VCC1l

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: PLQPO0O100KB-A (Previous package code: 100P6Q-A)

Notes:

1. See Table 1.3 “Product List” for the operating temperature.
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M16C/6C Group

1. Overview

1.3 Product List
Table 1.3 lists Product List. Figure 1.1 shows Part No., with Memory Size and Package, and Figure 1.2

shows Marking Diagram (Top View).

Table 1.3 Product List As of July 2012
ROM Capacity RAM
Part No. Program Program . Package Code Remarks
ROM 1 ROM 2 Data flash | Capacity
R5F36CAMNFA PRQP0100JD-B Operating
temperature
R5F36CAMNFB 4 KB PLQPO0100KB-A | .20°C to 85°C
512 KB 16 KB block 31 KB -
R5F36CAMDFA x 2 blocks PRQP0100JD-B | Operating
temperature
R5F36CAMDFB PLQPO100KB-A | _40°C to 85°C
R5F36CAKNFA PRQP0100JD-B | Operating
temperature
R5F36CAKNFB 4 KB PLQPO100KB-A | _20°C to 85°C
384 KB 16 KB 31 KB -
R5F36CAKDFA x 2 blocks PRQP0100JD-B | Operating
temperature
R5F36CAKDFB PLQPO100KB-A | _40°C to 85°C
R5F36CAENFA PRQP0100JD-B | Operating
R5F36CAENFB PLQP0100KB-A temperature
“A1-20°C to 85°C
256 KB 16 KB 4b||(B K 20 KB -
R5F36CAEDFA x 2 blocks PRQP0100JD-B | Operating
temperature
R5F36CAEDFB PLQPO100KB-A | _40°C to 85°C
R5F36CAGNFA PRQP0100JD-B | Operating
R5F36CA6NFB PLQPO0100KB-A tomperature
- _2 (<} o
128 KB 16 KB 4 KB 12 KB o°c t'o 85°C
R5F36CA6DFA x 2 blocks PRQP0100JD-B | Operating
temperature
R5F36CA6DFB PLQPO0100KB-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
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M16C/6C Group

1. Overview

PatNo. R 5 E 3

6CA M D

FB

I—Package type

FA: Package PRQP0100JD-B (100P6F-A)
FB: Package PLQP0100KB-A (100P6Q-A)

Property Code

D: Operating temperature: -40°C to 85°C
N: Operating temperature: -20°C to 85°C

Memory capacity
Program ROM 1/RAM
M: 512 KB/31 KB
K: 384 KB/31KB
E: 256 KB/20 KB
6: 128 KB/12 KB

M16C/6C Group
16-bit MCU

Memory type
F: Flash memory

Renesas MCU

Renesas semiconductor

Figure 1.1  Part No., with Memory Size and Package

M16C
R5F36CAMDFB

O

XXXXXXX
[y —

—— Type No. (See Figure 1.1 “Part No., with Memory Size and Package”)

Running No. 0to 9, A to Z (except for I, O, Q)
Week code (from 01 to 54)

Last one digit of year

Figure 1.2  Marking Diagram (Top View)
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M16C/6C Group

1. Overview

1.4 Block Diagram
Figure 1.3 shows Block Diagram.

bl

%8

| PortPO | | PortP1 | | PortP2 | | PortP3 | | PortP4 | | PortP5 |

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)

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

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

Timer S
Input capture
Output compare
Time measurement
function: 8 channels
Clock generation
function: 8 channels

Real-time clock

USB module
(USB 2.0 Full speed)

DMAC (4 channels)

USB FIFO
(584 bytes)

CRC calculator
(CCITT or CRC-16)

Voltage detector

Power-on reset

On-chip debugger

*

; Memor
Watchdog timer M16C/60 Series CPU core y
(15 bit) RO T ROL | S | ROM @
A/D converter R1H = RIL usp

(10-bit resolution x 26 R3 ISP RAM @

channels, 2 circuits) | INTB |

D/A converter 2(1) I PC |
(8-bit resolution FB FLG Multiplier

X 2 circuits)
VCC1 ports
| PortP10 || PortP9 || PortP8 || PortP7 || PortP6 |

Notes:

2. RAM size depends on MCU type

, S S S
Prorr

1. ROM size depends on MCU type.

8

Figure 1.3  Block Diagram
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1. Overview

M16C/6C Group

Pin Assignment
Figure 1.4 and Figure 1.5 show Pin Assignment. Table 1.4 and Table 1.5 list Pin Names.

15

(See Note 3)
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Figure 1.4
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M16C/6C Group

1. Overview

(See Note 3)
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P10 «—>

PO_7/ANO_7/D7 <—>
PO_6/ANO_6/D6 <—>
PO_5/ANO_5/D5 <—>
PO_4/ANO_4/D4 <—>
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AVSS
P10_0/ANO +—>
VREF —>

AvCC
P9_7/ADTRG/RXDA/SCL4 <—>

~(

VCC2

M16C/6C Group

PLQPO100KB-A
(100P6Q-A)
(Top view)

P9_6/ANEX1/TXD4/SDA4 <—>
P9_5/ANEX0/CLK4 <—>
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P9_4/DA1/TB4IN/CTS4/RTS4 <—>

P9_3/DA0/TB3IN/CTS3/RTS3 «—>

P9_0/TBOIN/CLK3/D- «—>

P9_2/TB2IN/TXD3/SDA3/ATTACH «—»>

P9_1/TB1IN/RXD3/SCL3/D+ «—>

Notes:
1. N-channel open drain output.
2. Check the position of Pin 1 by referring to
3. Pin names in brackets [ ] represent a sing|
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appendix 1, Package Dimensions.
le functional signal.

They should not be considered as two separate functional signals.

P7_6/TA30UT/TXD5/SDA5 <—» [22]

P7_5/TA2IN'W <«—> [23]

P7_3/CTS2/RTS2/TALINV <—» [25]

P7_4/TA20UT/W <—> [24]

.
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P4_2/A18

P4_3/A19

P4_4/CS0

P4_5/CST

P4_6/CS2

P4_7/CS3

P5_O/WR

P5_1/BHE

P5_2/RD

P5_3/BCLK

P5_4/HLDA

P5_5/HOLD

P5_6/ALE

P5_7/RDY/CLKOUT
P6_O/RTCOUT/CTSO/RTSO
P6_1/CLKO

P6_2/RXDO/SCLO
P6_3/TXDO/SDAO
P6_4/CTSI/RTSI/CTSO/CLKS1
P6_5/CLK1

P6_6/RXD1/SCL1
P6_7/TXD1/SDA1
P7_0/TXD2/SDA2/SDAMM/TAOOUT ®
P7_1/RXD2/SCL2/SCLMM/TAOIN/TB5IN ©
P7_2/CLK2/TAIOUTV

Figure 1.5  Pin Assignment
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M16C/6C Group

1. Overview

Table 1.4 Pin Names (1/2)
Pin No. I/0O Pin for Peripheral Function
Fa | FB C?;;;ro' Port Interrupt Timer Serial interface, A/D converter, Bus F()Zi(r)]ntrol
UsB D/A converter
1 99 P9 6 TXD4/SDA4 ANEX1
2 |100 P9 5 CLK4 ANEXO0
3 1 P9 4 TB4IN CTS4/RTS4 DA1
4 2 P9 3 TB3IN CTS3/RTS3 DAO
5 3 P9 2 TB2IN TXD3/SDA3/ATTACH
6 4 P9 1 TB1IN RXD3/SCL3/D+
7 5 P9 0 TBOIN CLK3/D-
8 6 uvCcC
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 VCC1
17 | 15 P8 5 NMI SD VbusDTCT
18 | 16 P8 _4 INT2 P
19 | 17 P8 3 | INT1
20 | 18 P8_2 | INTO
21 | 19 P8_1 TA4IN/U/TSUDB CTS5/RTS5
22 | 20 P8 0 TA40UT/U/TSUDA RXD5/SCL5
23 | 21 P7_7 TA3IN CLK5
24 | 22 P7_6 TA30UT TXD5/SDA5
25| 23 P7 5 TA2IN/W
26 | 24 P7_4 TA20UT/W
27 | 25 P7_3 TALINNV 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
34 | 32 PG 4 CTS1/RTS1/CTSO0/
- CLKS1
35| 33 P6_3 TXDO/SDAO
36 | 34 P6_2 RXDO0/SCLO
37 | 35 P6_1 CLKO
38 | 36 P6_0 RTCOUT CTSO/RTSO
39 | 37 P5 7 RDY/CLKOUT
40 | 38 P5_6 ALE
41 | 39 P5 5 HOLD
42 | 40 P5_4 HLDA
43 | 41 P5_3 BCLK
44 | 42 P5_2 RD
45 | 43 P5 1 BHE
46 | 44 P50 WR
47 | 45 P4 7 CS3
48 | 46 P4 6 CS2
49 | 47 P4 5 cs1
50 | 48 P4_4 CSo
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M16C/6C Group 1. Overview

Table 1.5 Pin Names (2/2)

Pin No. Control 1/0 Pin for Periph_era_1| Function Bus Control
FA | EB Pin Port Interrupt Timer Serial interface, A/D converter, Pin
UsB D/A converter

51 | 49 P4 3 Al19
52 | 50 P4 2 Al18
53 | 51 P4 1 Al7
54 | 52 P4 0 Al6
55 | 53 P3_7 Al5
56 | 54 P3 6 Al4
57 | 55 P35 Al3
58 | 56 P3 4 Al12
59 | 57 P3 3 All
60 | 58 P3 2 A10
61 | 59 P3 1 A9

62 | 60 | VCC2

63 | 61 P3 0 A8

64 | 62 VSS

65 | 63 P2 7 OUTC1_7/INPC1_7 AN2_7 A7, [ATID7
66 | 64 P2_6 OUTC1_6/INPCI_6 AN2_6 A6, [A6/D6
67 | 65 P2 5 | INT7 | OUTC1_5/INPC1_5 AN2_5 A5, [A5/D5]
68 | 66 P2_4 | INT6 | OUTC1_4/INPC1_4 AN2_4 A4, [A4/D4]
69 | 67 P2 3 OUTC1_3/INPC1_3 AN2_3 A3, [A3/D3
70 | 68 P2 2 OUTC1_2/INPC1_2 AN2_2 A2, [A2ID2
71 | 69 P2_1 OUTC1_1/INPC1_1 AN2_1 A1, [A1/D1
72 | 70 P2_0 OUTC1_O/INPC1_0 AN2_0 A0, [AO/DO
73 | 71 P17 INT5 IDU

74 | 72 P1 6 INT4 IDW

75 | 73 P15 INT3 IDV

76 | 74 P1 4

77 | 75 P1_3

78 | 76 P12

79 | 77 P11

80 | 78 P10

81 | 79 PO_7 ANO_7 D7

82 | 80 PO_6 ANO_6 D6

83 | 81 PO 5 ANO 5 D5

84 | 82 PO _4 ANO_4 D4

85 | 83 PO_3 ANO_3 D3

86 | 84 PO_2 ANO_2 D2

87 | 85 PO 1 ANO_1 D1

88 | 86 PO O ANO_O DO

89 | 87 P10 7 Ki3 AN7

90 | 88 P10 6| KI2 ANG

91 | 89 P10_5| KI1 AN5

92 | 90 P10 4 KIO AN4

93 | 91 P10 _3 AN3

94 | 92 P10 2 AN2

95 | 93 P10 1 AN1

96 | 94 | AVSS

97 | 95 P10_0 ANO

98 | 96 | VREF

99 | 97 | AVCC
100 | 98 P9_7 RXD4/SCL4 ADTRG

R01DS0034EJ0210 Rev.2.10 RENESAS Page 10 of 96
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M16C/6C Group 1. Overview

1.6 Pin Functions

Table 1.6 Pin Functions (1/3)

Signal Name Pin Name I/10  |Power Supply Description
Power supply VCC1, | i Apply 2.7 to 5.5 V to pins VCC1 and VCC2 (VCC1 > VCC2).
input VCC2, VSS Input 0 V to VSS.(1)
Analog power This is the power supply for the A/D converter. Connect the
supply input AVEC, AVSS ! veel AVCC pin to VCC1, and connect the AVSS pin to VSS.
Reset input RESET | VCC1 Driving this pin low resets the MCU.
CNVSS CNVSS | VCC1 Ipput pin to S..WItCh processor modes. Connect the CNVSS
pin to VSS via a resistor.
DO to D7 /o VCC2 Inputs or output_s data (DO to D7) while accessing an
external area with a separate bus.
A0 to A19 o VCC2 Outputs address bits A0 to A19.
AO/DO to Inputs or outputs data (DO to D7) and outputs address bits
/0 VCC2 (AO to A7) by timesharing, while accessing an external area
A7/D7 . - -
with an 8-bit multiplexed bus.
CS01t0 CS3 o VCC2 Outputs chip-select signals CS0 to CS3 to specify an
external area.
— Outputs WR, BHE, and RD signals.
Bus control pins WR P ; . d e
BOE * Data is written to an external area when WR is driven low.
BHE o VCC2 . . T
BD Data in an external area is read when RD is driven low. An
odd address is accessed when BHE is driven low.
ALE (0] VCC2 Outputs an ALE signal to latch the address.
HOLD | VCC2 HOLD mput 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 a 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 VCCL1.
Note:
1. VCC means VCC1 unless otherwise noted.
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M16C/6C Group

1. Overview

Table 1.7 Pin Functions (2/3)
Signal Name Pin Name I/0 Power Description
Supply
Main clock input XIN I VCC1 |I/O for the main clock oscillator. Connect a ceramic
resonator or crystal between pins XIN and XOUT. (1) Input
Main clock output XOuT O | vcc1 |an external clock to XIN pin and leave XOUT pin open.
Sub clock input XCIN | VCC1 [1/O for a sub clock oscillator. Connect a crystal between
XCIN pin and XCOUT pin. ) Input an external clock to
Sub clock output XCOUT O | VCC1 |XCIN pin and leave XCOUT pin open.
BCLK output BCLK O | VCC2 |Outputs the BCLK signal.
Clock output CLKOUT o | vee? %gtputs a clock with the same frequency as fC, f1, 8, or
— . INTO to INT2 I VCC1 .
INT interrupt input — Input for the INT interrupt.
INT3 to INT7 I VCC2
NMI interrupt input NMI I VCC1 |Input for the NMI interrupt.
i}f&/ﬂmpm Interrupt KIO0 to KI3 I | VCC1 |Input for the key input interrupt.
TAOOUT to o | veer I/O for timers AO to A4 (TAOOUT is N-channel open drain
TA40OUT output).
Timer A -
TAOIN to TA4IN I VCC1 |Input for timers AQ to A4.
ZP I VCC1 |Input for Z-phase.
Timer B TBOIN to TB5IN I VCC1 |Input for timers BO to B5.
U UV,VW,W | O | VCC1 |Output for the three-phase motor control timer.
Three-phase motor == -
control timer SD I VCC1 |Forced cutoff input.
IDU, IDV, IDW I VCC2 |Input for the position data.
Real-time clock output RTCOUT O | VCC1 |Output for the real-time clock.
INPC1_0to . .
INPCT_7 I VCC2 |Input for the time measurement function.
Timer S OUTC1_Oto . :
OUTCI 7 O | VCC2 |Output for the waveform generation function.
TSUDA, TSUDB | VCC1 |Input for two-phase pulse.
CTSO to CTS5 I | VCC1 |Input pins to control data transmission.
RTSO0to RTS5 | O | VCC1 |Output pins to control data reception.
o CLKO to CLK5 /O | VCC1 |Transmit/receive clock I/O.
Serial interface - -
UARTO to UARTS RXDO to RXD5 | VCC1 |Serial data input.
TXDOto TXD5 | O | VCCL |Serial data output. (2
CLKS1 o | veel fOutp.ut for the transmit/receive clock multiple-pin output
unction.
UARTO to UARTS SDAO to SDA5 | I/O | VCC1 |Serial data I1/0.(2)
12C mode SCLOto SCL5 | I/O | VCC1 |Transmit/receive clock 1/0.(2)
Notes:

1. Contact the manufacturer of crystal/ceramic resonator regarding the oscillation characteristics.
2. TXD2, SDA2, and SCL2 are N-channel open drain output pins. TXDi, SDAI, and SCLi can be selected as CMOS
output pins or N-channel open drain output pins. (i=0, 1, 3to 5)
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M16C/6C Group

1. Overview

Table 1.8 Pin Functions (3/3)
Signal Name Pin Name I/O Power Description
Supply
Multi-master SDAMM 110 VCC1 |Serial data I/O (N-channel open drain output).
12C-bus
interface SCLMM 110 VCC1 Transmit/receive clock 1/0 (N-channel open drain output).
ATTACH (0] uvCcc Output used for D+ 1.5 kQ pull-up
VbusDTCT | uvccC Input the power supply signal from a host PC
USB module uUvCccC 1/0 Input power supply for pins ATTACH, D+, and D-
D+ 1/0 uvccC USB D+ input/output
D- 1/0 uUvCccC USB D- input/output
Referenpe VREF | VCC1 Reference voltage input for the A/D and D/A converters.
voltage input
ANO to AN7 | 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_0toPO_7
P1 OtoP1 7 8-bit CMOS I/O ports. A direction register determines whether
P2 O0toP2_7 e 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_0to P7_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 :
R01DS0034EJ0210 Rev.2.10 RENESAS Page 13 of 96

Jul 31, 2012




M16C/6C Group

2. Central Processing Unit (CPU)

2. Central Processing Unit (CPU)

Figure 2.1 shows the CPU registers. Seven registers (RO, R1, R2, R3, A0, Al, and FB) out of 13 compose a

register bank, and there are two register banks.

b3, b15 b8b7 bo
E_ R2 ROH (upper bits of R0) ROL (lower bits of R0)
2 H
! R3 R1H (upper bits of R1 RIL (I bits of R1] .
e e e e e (upp ) (lower bits of R1) Data registers 1)
R2
R3 I
A0 I
1 Address registers ()
Al
FB I Frame base registers @
[
b19 b15 bo
| INTBH | INTBL | Interrupt table register
INTBH is the 4 upper bits of the INTB register and INTBL
is the 16 lower bits.
b19 bo
| PC | Program counter
b15 bo
USsP User stack pointer
ISP Interrupt stack pointer
SB Static base register
b15 bo
| FLG Flag register
b1§.-—=="""" b8 b7 bo
IPL
LL e [ [ 1] Ju[r]ole[s]z]o]ec
Carry flag
Debug flag
Zero flag
Sign flag
Register bank select flag
Overflow flag
Interrupt enable flag
Stack pointer select flag
Reserved area
Processor interrupt priority level
Reserved area
Note:
1. These registers compose a register bank. There are two register banks.
Figure 2.1  CPU Registers
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M16C/6C Group 2. Central Processing Unit (CPU)

2.1 Data Registers (RO, R1, R2, and R3)

RO, R1, R2, and R3 are 16-bit registers used for transfer, arithmetic, and logic operations. RO and R1 can
be split into upper (ROH/R1H) and lower (ROL/R1L) bits to be used separately as 8-bit data registers.

RO can be combined with R2, and R3 can be combined with R1 and be used as 32-bit data registers
R2R0 and R3R1, respectively.

2.2 Address Registers (AOand Al)

A0 and Al are 16-bit registers used for indirect addressing, relative addressing, transfer, arithmetic, and
logic operations. A0 can be combined with A1 and used as a 32-bit address register (A1AQ).

2.3 Frame Base Register (FB)

FB is a 16-bit register that is used for FB relative addressing.

24 Interrupt Table Register (INTB)
INTB is a 20-bit register that indicates the start address of a relocatable interrupt vector table.

2.5 Program Counter (PC)
The PC is 20 bits wide and indicates the address of the next instruction to be executed.

2.6 User Stack Pointer (USP) and Interrupt Stack Pointer (ISP)

The USP and ISP stack pointers (SP) are each comprised of 16 bits. The U flag is used to switch between
USP and ISP.

2.7 Static Base Register (SB)
SB is a 16-bit register used for SB relative addressing.

2.8 Flag Register (FLG)
FLG is an 11-bit register that indicates the CPU state.

2.8.1 Carry Flag (C Flag)
The C flag retains a carry, borrow, or shift-out bit generated by the arithmetic/logic unit.

2.8.2 Debug Flag (D Flag)
The D flag is for debugging only. Set it to 0.

2.8.3 Zero Flag (Z Flag)
The Z flag becomes 1 when an arithmetic operation results in 0. Otherwise, it becomes 0.

2.8.4 Sign Flag (S Flag)

The S flag becomes 1 when an arithmetic operation results in a negative value. Otherwise, it becomes
0.

2.8.5 Register Bank Select Flag (B Flag)
Register bank 0 is selected when the B flag is 0. Register bank 1 is selected when this flag is 1.

2.8.6 Overflow Flag (O Flag)

The O flag becomes 1 when an arithmetic operation results in an overflow. Otherwise, it becomes 0.
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M16C/6C Group 2. Central Processing Unit (CPU)

2.8.7 Interrupt Enable Flag (I Flag)

The | flag enables maskable interrupts.
Maskable interrupts are disabled when the | flag is 0, and enabled when it is 1. The | flag becomes 0
when an interrupt request is accepted.

2.8.8 Stack Pointer Select Flag (U Flag)

ISP is selected when the U flag is 0. USP is selected when the U flag is 1.
The U flag becomes 0 when a hardware interrupt request is accepted, or the INT instruction of software
interrupt number 0 to 31 is executed.

2.8.9 Processor Interrupt Priority Level (IPL)

IPL is 3 bits wide and assigns processor interrupt priority levels from 0 to 7.
If a requested interrupt has higher priority than IPL, the interrupt request is enabled.

2.8.10 Reserved Areas
Only set these bits to 0. The read value is undefined.
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M16C/6C Group 3. Address Space

3. Address Space

3.1 Address Space

The M16C/6C Group has a 1 MB address space from 00000h to FFFFFh. Figure 3.1 shows the Address
Space. Areas that can be accessed vary depending on processor mode and the status of each control bit.

Memory expansion mode

00000h SFR
\L Reserved area
04000h External area
0DO000h SER
0D800h

External area

OEO00h Internal ROM
(data flash)
10000h Internal ROM When program ROM 2
(program ROM 2) | is enabled

When data flash is enabled

1MB 14000h

address space External area
27000h

Reserved area
28000h

External area

D0O000h Reserved area

Internal ROM Program ROM 1 is allocated from
(program ROM 1) | address FFFFFh lower.

FFFFFh

Notes:
1. Do not access reserved areas.
2. The figure above applies under the following condition:
- The PM13 bit in the PM1 register is 0
(addresses 04000h to OCFFFh and 80000h to CFFFFh are used as external areas).

Figure 3.1  Address Space
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M16C/6C Group 3. Address Space

3.2 Memory Map

Special function registers (SFRs) are allocated from address 00000h to 003FFh and from 0D0OO0Oh to
OD7FFh. Peripheral function control registers are located here. All blank areas within SFRs are reserved.
Do not access these areas.

Internal RAM is allocated from address 00400h and higher, with 10 KB of internal RAM allocated from
00400h to 02BFFh. Internal RAM is used not only for data storage, but also for the stack area when
subroutines are called or when an interrupt request is accepted.

The internal ROM is flash memory. Three internal ROM areas are available: data flash, program ROM 1,
and program ROM 2.

The data flash is allocated from OEO0Oh to OFFFFh. This data flash area is mostly used for data storage, but
can also store programs.

Program ROM 2 is allocated from 10000h to 13FFFh. Program ROM 1 is allocated from FFFFFh and lower,
with the 64 KB program ROM 1 area allocated from address FOO0Oh to FFFFFh.

The special page vectors are allocated from FFEOOh to FFFD7h. They are used for the JMPS and JSRS
instructions. Refer to the M16C/60, M16C/20, M16C/Tiny Series Software Manual for details.

The fixed vector table for interrupts is allocated from FFFDCh to FFFFFh.

The 256 bytes beginning with the start address set in the INTB register compose the relocatable vector table
for interrupts.

Figure 3.2 shows the Memory Map.

00000h SER
Internal RAM 00‘\1]90h Internal RAM
Size | Address XXXXxh | XXXXXh
Reserved area @
12 KB 033FFh
20 KB 053FFh 0D000h SFR
31 KB 07FFFh 0D800h External area
0E000h Internal ROM ,/13000h On-chip debugger
(data flash) ,,' monitor area
10000h Internal ROM ," 13FFOh U boot cod
(program ROM 2) |/ 13FFEh ser boot code area
14000h [ [°°
External area
27000h Reserved area @
28000h Relocatable vector table
External area 256 bytes beginning with the
Program ROM 1 start address set in the INTB
register
Size Address YYYYYh
80000h
128 KB E0000h
Reserved area @
256 KB C0000h ; FFEOOh | special page vector table
I/
384 KB A000Oh YYYYYh / FFFD8h Reserved area @
7/
512 KB 80000h Internal ROM :" FFFDCh Fixed vector table
(program ROM 1) | » Address for ID code stored
FFFFFh S FFFFFh OFS1 address
Notes:

1. Do not access reserved areas.
2. The figure above applies under the following conditions:
- Memory expansion mode
- The PM10 bit in the PM1 register is 1
(addresses OEO0Oh 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)
3. Do not change the data from FFh.

Figure 3.2  Memory Map
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M16C/6C 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.
In microprocessor mode, the SFRs, internal RAM, and external areas can be accessed. Allocate ROM to
the fixed vector table from FFFDCh to FFFFFh.

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

Reserved area Reserved area Reserved area
0DO000h SFR 0D000h SFR 0D000h SFR
0D800h Reserved area 0D800h External area 0D800h
OEO00Oh Internal ROM OE000N 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 Reserved area 27000h Reserved area
28000h 28000h

External area
Reserved area

80000h
External or External area
reserved 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 OE00Oh 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)re usable).
Microprocessor mode
- The PM10 bit is 0 (addresses OEQ00h to OFFFFh are used as the CS2 area).
- The PRG2CO bitis 1 (program ROM 2 disabled).

Figure 3.3  Accessible Area in Each Mode
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M16C/6C Group 4. Special Function Registers (SFRs)

4. Special Function Registers (SFRs)

4.1 SFRs
An SFR is a control register for a peripheral function.

Table 4.1 SFR Information (1) 1)
Address Register Symbol Reset Value
0000h
0001h
0002h
0003h
0004h |Processor Mode Register O PMO 0000 0000b )
0005h |Processor Mode Register 1 PM1 0000 1000b
0006h |System Clock Control Register 0 CMO 0100 1000b
0007h |System Clock Control Register 1 CM1 0010 0000b
0008h | Chip Select Control Register CSR 01lh
0009h
000Ah |Protect Register PRCR 00h
000Bh
000Ch |Oscillation Stop Detection Register CM2 0X00 0010b 3
000Dh
000Eh
000Fh
0010h |Program 2 Area Control Register PRG2C XXXX XX00b
0011h
0012h |Peripheral Clock Select Register PCLKR 0000 0011b
0013h
0014h
0015h |Clock Prescaler Reset Flag CPSRF OXXX XXXXb
0016h
0017h
0018h |Reset Source Determine Register RSTFR XX00 001Xb
(hardware reset) (4)
0019h |Voltage Detector 2 Flag Register VCR1 0000 1000b 4
001Ah |Voltage Detector Operation Enable Register VCR2 00h (5
001Bh |Chip Select Expansion Control Register CSE 00h
001Ch |PLL Control Register 0 PLCO 0001 X010b
001Dh |PLLFCK Control Register PLCF 00h
001Eh |Processor Mode Register 2 PM2 XX00 0X01b
001Fh
X: Undefined
Notes:

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

2. Software reset, watchdog timer reset, oscillator stop detect reset, voltage monitor 1 reset, and voltage monitor 2 reset
do not affect the following bits: bits PM01 and PMOQO in the PMO register.

3. Oscillator stop detect reset does not affect bits CM20, CM21, and CM27.

The state of bits in the RSTFR register depends on the reset type.

5. This is the reset value after hardware reset. Refer to the explanation of each register for details.

P
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.2 SFR Information (2) @)

Address Register Symbol Reset Value
0020h
0021h
0022h |40 MHz On-Chip Oscillator Control Register 0 FRAO XXXX XX00b
0023h
0024h
0025h
0026h | Voltage Monitor Function Select Register VWCE 00h
0027h
0028h
0029h
002Ah | Voltage Monitor O Control Register VWO0C 1000 XX10b (@)
002Bh |Voltage Monitor 1 Control Register vVwicC 1000 1010b (2
002Ch |Voltage Monitor 2 Control Register VW2C 1000 0X10b @
002Dh
002Eh
002Fh
0030h
0031h
0032h
0033h
0034h
0035h
0036h
0037h
0038h
0039%h
003Ah
003Bh
003Ch
003Dh
003Eh
003Fh

X: Undefined
Notes:
1. The blank areas are reserved. No access is allowed.
2. Thisis the reset value after hardware reset. Refer to the explanation of each register for details.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.3 SFR Information (3) @
Address Register Symbol Reset Value
0040h
0041h
0042h |INT7 Interrupt Control Register INT7IC XX00 X000b
0043h |INT6 Interrupt Control Register INT6IC XX00 X000b
0044h  |INT3 Interrupt Control Register INT3IC XX00 X000b
0045h | Timer B5 Interrupt Control Register TB5IC XXXX X000b
Timer B4 Interrupt Control Register TB4IC
0046h UART1 Bus CoII?sion Detectiogn Interrupt Control Register U1BCNIC XXXX X000b
Timer B3 Interrupt Control Register TB3IC
0047h UARTO Bus Coll?sion Detectiogl Interrupt Control Register UOBCNIC XXXX X000b
0048h |INT5 Interrupt Control Register INTSIC XX00 X000b
0049h |INT4 Interrupt Control Register INT4IC XX00 X000b
004Ah |UART2 Bus Collision Detection Interrupt Control Register BCNIC XXXX X000b
004Bh |DMAO Interrupt Control Register DMOIC XXXX X000b
004Ch |DMAL Interrupt Control Register DM1IC XXXX X000b
Key Input Interrupt Control Register KUPIC
004Dh A/Ig C(?nversion (F,)A/Dl) Interrugt Control Register ADEIC XXXX X000b
004Eh A/D Conversion (A/DO) Interrupt Control Register ADIC XXXX X000b
004Fh |UART2 Transmit Interrupt Control Register S2TIC XXXX X000b
0050h |UART2 Receive Interrupt Control Register S2RIC XXXX X000b
0051h |UARTO Transmit Interrupt Control Register SOTIC XXXX X000b
0052h |UARTO Receive Interrupt Control Register SORIC XXXX X000b
0053h |UART1 Transmit Interrupt Control Register SI1TIC XXXX X000b
0054h |UARTL1 Receive Interrupt Control Register S1RIC XXXX X000b
0055h | Timer AO Interrupt Control Register TAOIC XXXX X000b
0056h |Timer Al Interrupt Control Register TAlIC XXXX X000b
0057h | Timer A2 Interrupt Control Register TA2IC XXXX X000b
0058h | Timer A3 Interrupt Control Register TA3IC XXXX X000b
0059h | Timer A4 Interrupt Control Register TA4IC XXXX X000b
005Ah | Timer BO Interrupt Control Register TBOIC XXXX X000b
005Bh |Timer B1 Interrupt Control Register TB1IC XXXX X000b
005Ch | Timer B2 Interrupt Control Register TB2IC XXXX X000b
005Dh  |INTO Interrupt Control Register INTOIC XX00 X000b
005Eh |INTT Interrupt Control Register INT1IC XX00 X000b
005Fh |INT2 Interrupt Control Register INT2IC XX00 X000b
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.4 SFR Information (4) @)
Address Register Symbol Reset Value
0060h
0061h
0062h
0063h
0064h
0065h
0066h
0067h
0068h
0069h DMAZ2 Interrupt Control Register DM2IC XXXX X000b
006Ah DMAZ3 Interrupt Control Register DM3IC XXXX X000b
006Bh UARTS5 Bus Collision Detection Interrupt Control Register US5BCNIC XXXX X000b
006Ch UARTS Transmit Interrupt Control Register S5TIC XXXX X000b
006Dh UARTS5 Receive Interrupt Control Register S5RIC XXXX X000b
UART4 Bus Collision Detection Interrupt Control Register U4BCNIC
006Eh Real-Time Clock Periodic Interrupt Control Register RTCTIC XXXX X000b
UART4 Transmit Interrupt Control Register S4TIC
006Fh Real-Time Clock Compare Interrupt Control Register RTCCIC XXXX X000b
0070h UART4 Receive Interrupt Control Register S4RIC XXXX X000b
0071h UARTS3 Bus Collision Detection Interrupt Control Register U3BCNIC XXXX X000b
0072h UARTS3 Transmit Interrupt Control Register S3TIC XXXX X000b
0073h UARTS3 Receive Interrupt Control Register S3RIC XXXX X000b
0074h
0075h
0076h USB Interrupt 0 Control Register USBINTOIC XXXX X000b
0077h USB Interrupt 1 Control Register USBINT1IC XXXX X000b
0078h USB RESUME Interrupt Control Register USBRSMIC XXXX X000b
0079h IC/OC Interrupt 0 Control Register ICOCOIC XXXX X000b
007Ah IC/OC Channel 0 Interrupt Control Register ICOCHOIC XXXX X000b
IC/OC Interrupt 1 Control Register ICOC1IC
007Bh 12C-bus Interface Interrupt Control Register lICIC XXXX X000b
IC/OC Channel 1 Interrupt Control Register ICOCH1IC
007Ch SCL/SDA Interrupt Contr%l Register ’ SCLDAIC XXXX X000b
007Dh IC/OC Channel 2 Interrupt Control Register ICOCH2IC XXXX X000b
007Eh IC/OC Channel 3 Interrupt Control Register ICOCH3IC XXXX X000b
007Fh IC/OC Base Timer Interrupt Control Register BTIC XXXX X000b
0080h to
012Fh
X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.5

SFR Information (5) (1)

Address

Register

Symbol

Reset Value

0130h

0131h

0132h

0133h

0134h

0135h

0136h

0137h

0138h

0139h

013Ah

013Bh

013Ch

013Dh

013Eh

013Fh

0140h

0141h

A/D1 Register 0

AD10

XXXX XXXXb

0000 00XXb

0142h

0143h

A/D1 Register 1

AD11

XXXX XXXXb

0000 00XXb

0144h

0145h

A/D1 Register 2

AD12

XXXX XXXXb

0000 00XXb

0146h

0147h

A/D1 Register 3

AD13

XXXX XXXXb

0000 00XXb

0148h

0149h

014Ah

014Bh

014Ch

014Dh

014Eh

014Fh

0150h

0151h

0152h

A/D1 Trigger Control Register

AD1TRGCON

XXXX 00XXb

0153h

0154h

A/D1 Control Register 2

AD1CON2

0000 X00Xb

0155h

0156h

A/D1 Control Register 0

AD1CONO

0000 0XXXb

0157h

A/D1 Control Register 1

AD1CON1

0000 X000b

0158h

0159h

015Ah

015Bh

015Ch

015Dh

015Eh

015Fh

0160h to
017Fh

Note:

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

X: Undefined
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.6 SFR Information (6) (1)

Address Register Symbol Reset Value
0180h XXh
0181h |DMAO Source Pointer SARO XXh
0182h 0Xh
0183h
0184h XXh
0185h |DMAO Destination Pointer DARO XXh
0186h 0Xh
0187h
gi:gﬂ DMAO Transfer Counter TCRO iig
018Ah
018Bh
018Ch |DMAO Control Register DMOCON 0000 0X00b
018Dh
018Eh
018Fh
0190h XXh
0191h |DMAL Source Pointer SAR1 XXh
0192h 0xh
0193h
0194h XXh
0195h |DMAL Destination Pointer DAR1 XXh
0196h 0Xh
0197h
giggg DMAL Transfer Counter TCR1 ii:
019Ah
019Bh
019Ch |DMAL Control Register DM1CON 0000 0X00b
019Dh
019Eh
019Fh
01A0h XXh
01A1lh |DMAZ2 Source Pointer SAR2 XXh
01A2h 0xh
01A3h
01A4h XXh
01A5h |DMAZ2 Destination Pointer DAR2 XXh
01A6h 0xh
01A7h
giﬁgﬁ DMAZ2 Transfer Counter TCR2 ii:
01AAh
01ABh
01ACh |DMAZ2 Control Register DM2CON 0000 0X00b
01ADh
01AEh
01AFh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.7 SFR Information (7) (1)

Address Register Symbol Reset Value
01BOh XXh
01B1h |DMAS3 Source Pointer SAR3 XXh
01B2h 0xh
01B3h
01B4h XXh
01B5h |DMAS3 Destination Pointer DAR3 XXh
01B6h 0xh
01B7h
81222 DMAS3 Transfer Counter TCR3 ii:
01BAh
01BBh
01BCh |DMAS3 Control Register DM3CON 0000 0X00b
01BDh
01BEh
01BFh
81222 Timer BO-1 Register TBO1 iig
812;2 Timer B1-1 Register TB11 ii:
8122: Timer B2-1 Register TB21 ii:
01C6h Puls_e Period/Pulse Width Measurement Mode Function Select PPWES1 XXXX X000b

Register 1
01C7h
01C8h |Timer B Count Source Select Register 0 TBCSO 00h
01C9h |Timer B Count Source Select Register 1 TBCS1 X0h
01CAh
01CBh |[Timer AB Division Control Register O TCKDIVCO 0000 X000b
01CCh

01CDh
01CEh
01CFh
01D0Oh |Timer A Count Source Select Register O TACSO 00h
01D1h |Timer A Count Source Select Register 1 TACS1 00h
01D2h |Timer A Count Source Select Register 2 TACS2 X0h
01D3h
01D4h |16-bit Pulse Width Modulation Mode Function Select Register PWMFS 0XX0 X00Xb
01D5h |Timer A Waveform Output Function Select Register TAPOFS XXX0 0000b
01D6h
01D7h
01D8h |Timer A Output Waveform Change Enable Register TAOW XXX0 X00Xb
01D%h
01DAh |Three-Phase Protect Control Register TPRC 00h
01DBh
01DCh
01DDh
01DEh
01DFh

X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
R01DS0034EJ0210 Rev.2.10 RENESAS Page 26 of 96

Jul 31, 2012



M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.8 SFR Information (8) (1)

Address Register Symbol Reset Value

01EOh ) . XXh
o1E1h Timer B3-1 Register TB31 <Xh

01E2h . . XXh
01E3h Timer B4-1 Register TB41 <Xh

01E4h . . XXh
O1ESh Timer B5-1 Register TB51 <Xh

Pulse Period/Pulse Width Measurement Mode Function Select Reg-

O1E6h ister 2

PPWFS2 XXXX X000b

01E7h
01E8h |Timer B Count Source Select Register 2 TBCS2 00h
01E9h |Timer B Count Source Select Register 3 TBCS3 X0h
01EAh
01EBh
01ECh
01EDh
01EEh
01EFh
01FOh
01F1h
01F2h
01F3h
01F4h
01F5h
01F6h
01F7h
01F8h
01F9h
01FAh
01FBh
01FCh
01FDh
01FEh
01FFh
0200h
0201h
0202h
0203h
0204h
0205h |Interrupt Source Select Register 3 IFSR3A 00h
0206h |Interrupt Source Select Register 2 IFSR2A 00h
0207h |Interrupt Source Select Register IFSR 00h
0208h
0209h
020Ah
020Bh
020Ch
020Dh
020Eh |Address Match Interrupt Enable Register AIER XXXX XX00b
020Fh |Address Match Interrupt Enable Register 2 AIER2 XXXX XX00b

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.9 SFR Information (9) @

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

0000 0001b
(Other than user boot mode)

0010 0001b

(User boot mode)

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

0220h |Flash Memory Control Register O FMRO

X: Undefined

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

R01DS0034EJ0210 Rev.2.10 RENESAS Page 28 of 96
Jul 31, 2012



M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.10 SFR Information (10) ()

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.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.11 SFR Information (11)

Address Register Symbol Reset Value
0270h

0271h

0272h

0273h

0274h

0275h

0276h

0277h

0278h

0279h

027Ah

027Bh

027Ch

027Dh

027Eh

027Fh

0280h

0281h

0282h

0283h

0284h |UARTS5 Special Mode Register 4 U5SMR4 00h
0285h |UARTS5 Special Mode Register 3 U5SMR3 000X 0X0Xb
0286h |UARTS5 Special Mode Register 2 U5SMR2 X000 0000b
0287h |UARTS5 Special Mode Register U5SMR X000 0000b
0288h |UARTS5 Transmit/Receive Mode Register U5MR 00h
0289h |UARTS Bit Rate Register US5BRG XXh
82222 UARTS5 Transmit Buffer Register U5TB iiﬂ
028Ch |UARTS Transmit/Receive Control Register 0 U5Co 0000 1000b
028Dh |UARTS Transmit/Receive Control Register 1 U5C1 0000 0010b
g;giﬂ UARTS5 Receive Buffer Register U5RB iiﬂ
0290h

0291h

0292h

0293h

0294h |UART4 Special Mode Register 4 U4SMR4 00h
0295h |UART4 Special Mode Register 3 U4SMR3 000X 0X0Xb
0296h |UART4 Special Mode Register 2 U4SMR2 X000 0000b
0297h |UART4 Special Mode Register U4SMR X000 0000b
0298h |UART4 Transmit/Receive Mode Register U4MR 00h
0299h |UART4 Bit Rate Register U4BRG XXh
8;222 UART4 Transmit Buffer Register u4TB iiﬂ
029Ch |UART4 Transmit/Receive Control Register 0 U4Co 0000 1000b
029Dh |UART4 Transmit/Receive Control Register 1 u4cl 0000 0010b
?);ZE: UART4 Receive Buffer Register U4RB iiﬂ

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.12 SFR Information (12) ()

Address Register Symbol Reset Value
02A0h

02A1h

02A2h

02A3h

02A4h |UART3 Special Mode Register 4 U3SMR4 00h
02A5h |UART3 Special Mode Register 3 U3SMR3 000X 0X0Xb
02A6h |UART3 Special Mode Register 2 U3SMR2 X000 0000b
02A7h |UART3 Special Mode Register U3SMR X000 0000b
02A8h |UARTS3 Transmit/Receive Mode Register U3MR 00h
02A% |UART3 Bit Rate Register U3BRG XXh
8§2§E UART3 Transmit Buffer Register U3TB ;((iﬂ
02ACh |UART3 Transmit/Receive Control Register 0 U3Co 0000 1000b
02ADh |UART3 Transmit/Receive Control Register 1 U3C1 0000 0010b
g;’:iﬂ UART3 Receive Buffer Register U3RB 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

02C0Oh |Time Measurement Register O G1TMO XXh
02C1h |Waveform Generation Register O G1POO0 XXh
02C2h |Time Measurement Register 1 G1TM1 XXh
02C3h |Waveform Generation Register 1 G1PO1 XXh
02C4h |Time Measurement Register 2 G1TM2 XXh
02C5h |Waveform Generation Register 2 G1PO2 XXh
02C6h |Time Measurement Register 3 G1TM3 XXh
02C7h |Waveform Generation Register 3 G1PO3 XXh
02C8h |Time Measurement Register 4 G1TM4 XXh
02C9h |Waveform Generation Register 4 G1PO4 XXh
02CAh |Time Measurement Register 5 G1TM5 XXh
02CBh |Waveform Generation Register 5 G1PO5 XXh
02CCh |Time Measurement Register 6 G1TM6 XXh
02CDh |Waveform Generation Register 6 G1PO6 XXh
02CEh |Time Measurement Register 7 G1TM7 XXh
02CFh |Waveform Generation Register 7 G1PO7 XXh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.13 SFR Information (13) (1)

Address Register Symbol Reset Value
02D0h |Waveform Generation Control Register 0 G1POCRO 0X00 XX00b
02D1h |Waveform Generation Control Register 1 G1POCR1 0X00 XX00b
02D2h |Waveform Generation Control Register 2 G1POCR2 0X00 XX00b
02D3h |Waveform Generation Control Register 3 G1POCR3 0X00 XX00b
02D4h |Waveform Generation Control Register 4 G1POCR4 0X00 XX00b
02D5h |Waveform Generation Control Register 5 G1POCR5 0X00 XX00b
02D6h |Waveform Generation Control Register 6 G1POCR6 0X00 XX00b
02D7h |Waveform Generation Control Register 7 G1POCR7 0X00 XX00b
02D8h | Time Measurement Control Register O G1TMCRO 00h
02D9h | Time Measurement Control Register 1 G1TMCR1 00h
02DAh |Time Measurement Control Register 2 G1TMCR2 00h
02DBh |Time Measurement Control Register 3 G1TMCR3 00h
02DCh |Time Measurement Control Register 4 G1TMCR4 00h
02DDh |Time Measurement Control Register 5 G1TMCRS5 00h
02DEh |Time Measurement Control Register 6 G1TMCR6 00h
02DFh |Time Measurement Control Register 7 G1TMCR7 00h
8;522 Base Timer Register G1BT ii:
02E2h |Base Timer Control Register O G1BCRO 00h
02E3h |Base Timer Control Register 1 G1BCR1 00h
02E4h | Time Measurement Prescaler Register 6 G1TPR6 00h
02E5h | Time Measurement Prescaler Register 7 G1TPR7 00h
02E6h |Function Enable Register G1FE 00h
02E7h |Function Select Register G1FS 00h
8?522 Base Timer Reset Register G1BTRR iiﬂ
02EAh |Count Source Divide Register G1DV 00h
02EBh
02ECh |Waveform Output Master Enable Register G10ER 00h
02EDh
02EEh |Timer S I/O Control Register 0 G1I0ORO0 00h
02EFh |Timer S I/O Control Register 1 G1I0R1 00h
02F0h [Interrupt Request Register G1IR XXh
02F1h [Interrupt Enable Register 0 G1IEO 00h
02F2h [Interrupt Enable Register 1 G1IEl 00h
02F3h
02F4h
02F5h
02F6h
02F7h
02F8h
02F9h
02FAh
02FBh
02FCh
02FDh
02FEh
02FFh

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.14 SFR Information (14) @

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/6C Group 4. Special Function Registers (SFRs)

Table 4.15 SFR Information (15) ()
Address Register Symbol Reset Value
gzzgﬂ Timer BO Register TBO iiﬂ
832;2 Timer B1 Register TB1 ii:
8322: Timer B2 Register TB2 i;(:
0336h | Timer AO Mode Register TAOMR 00h
0337h |Timer A1 Mode Register TAIMR 00h
0338h |Timer A2 Mode Register TA2MR 00h
0339h |Timer A3 Mode Register TA3MR 00h
033Ah |Timer A4 Mode Register TA4MR 00h
033Bh | Timer BO Mode Register TBOMR 00XX 0000b
033Ch |Timer B1 Mode Register TB1MR 00XX 0000b
033Dh |Timer B2 Mode Register TB2MR 00XX 0000b
033Eh |Timer B2 Special Mode Register TB2SC X000 0000b
033Fh
0340h |Real-Time Clock Second Data Register RTCSEC 00h
0341h |Real-Time Clock Minute Data Register RTCMIN X000 0000b
0342h |Real-Time Clock Hour Data Register RTCHR XX00 0000b
0343h |Real-Time Clock Day Data Register RTCWK XXXX X000b
0344h |Real-Time Clock Control Register 1 RTCCR1 0000 X00Xb
0345h |Real-Time Clock Control Register 2 RTCCR2 X000 0000b
0346h |Real-Time Clock Count Source Select Register RTCCSR XXX0 0000b
0347h
0348h |Real-Time Clock Second Compare Data Register RTCCSEC X000 0000b
0349h |Real-Time Clock Minute Compare Data Register RTCCMIN X000 0000b
034Ah |Real-Time Clock Hour Compare Data Register RTCCHR X000 0000b
034Bh
034Ch
034Dh
034Eh
034Fh
0350h
0351h
0352h
0353h
0354h
0355h
0356h
0357h
0358h
0359h
035Ah
035Bh
035Ch
035Dh
035Eh
035Fh
X: Undefined
Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.16 SFR Information (16)

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
0371h
0372h
0373h
0374h
0375h
0376h
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
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.

R01DS0034EJ0210 Rev.2.10 RENESAS Page 35 of 96
Jul 31, 2012



M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.17 SFR Information (17) @

Address Register Symbol Reset Value
0390h |DMAZ2 Source Select Register DM2SL 00h
0391h
0392h |DMAS3 Source Select Register DM3SL 00h
0393h
0394h
0395h
0396h
0397h
0398h |DMAO Source Select Register DMOSL 00h
0399h
039Ah |DMAL1 Source Select Register DM1SL 00h
039Bh
039Ch
039Dh
039Eh
039Fh
03A0h
03Alh
03A2h
03A3h
03A4h
03A5h
03A6h
03A7h
03A8h
03A%9h
03AAh
03ABh
03ACh
03ADh
03AEh
03AFh
03B0Oh
03B1h
03B2h
03B3h
gggg: SFR Snoop Address Register CRCSAR éé?g(( )>(())(<))(<))(<E
03B6h |CRC Mode Register CRCMR OXXX XXX0b
03B7h
03B8h
03B%Sh
03BAh
03BBh
gzsg: CRC Data Register CRCD iig
03BEh |CRC Input Register CRCIN XXh
03BFh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.18 SFR Information (18) (1)

Address Register Symbol Reset Value
03COh . XXXX XXXXb
03C1h A/DO Register 0 ADOO 5000 00XXb
03C2h . XXXX XXXXb
93C3h A/DO Register 1 ADO1 0000 00XXb
03C4h . XXXX XXXXb
RETe A/DO Register 2 ADO02 0000 00XXb
03C6h . XXXX XXXXb
03C7h A/DO Register 3 ADO3 0000 00XXb
03C8h . XXXX XXXXb
03C9h A/DO Register 4 ADO0O4 0000 00XXb
03CAh . XXXX XXXXb
03CBh A/DO Register 5 ADO5 0000 00XXb
03CCh . XXXX XXXXb
03CDh A/DO Register 6 ADO6 0000 00XXb
03CEh . XXXX XXXXb
03CEh A/DO Register 7 ADO7 5000 00XXb
03D0h
03D1h
03D2h |A/DO Trigger Control Register ADOTRGCON XXXX 00XXb
03D3h
03D4h |A/DO Control Register 2 ADOCON2 0000 X00Xb
03D5h
03D6h |A/DO Control Register 0 ADOCONO 0000 0XXXb
03D7h |A/DO Control Register 1 ADOCON1 0000 X000b
03D8h |D/AQ Register DAO 00h
03D%h
03DAh |D/Al Register DAl 00h
03DBh
03DCh |D/A Control Register DACON 00h
03DDh
03DEh
03DFh
03EOh |Port PO Register PO XXh
03Elh |Port P1 Register P1 XXh
03E2h |Port PO Direction Register PDO 00h
03E3h |Port P1 Direction Register PD1 00h
03E4h |Port P2 Register P2 XXh
03E5h |Port P3 Register P3 XXh
03E6h |Port P2 Direction Register PD2 00h
03E7h |Port P3 Direction Register PD3 00h
03E8h |Port P4 Register P4 XXh
03E9h |Port P5 Register P5 XXh
03EAh |Port P4 Direction Register PD4 00h
03EBh |Port P5 Direction Register PD5 00h
03ECh |Port P6 Register P6 XXh
03EDh |Port P7 Register P7 XXh
03EEh |Port P6 Direction Register PD6 00h
03EFh |Port P7 Direction Register PD7 00h

X: Undefined
Note:

1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.19 SFR Information (19) @

Address Register Symbol Reset Value
03F0h |Port P8 Register P8 XXh
03F1h |Port P9 Register P9 XXh
03F2h |Port P8 Direction Register PD8 00h
03F3h |Port P9 Direction Register PD9 00h
03F4h |Port P10 Register P10 XXh
03F5h
03F6h |Port P10 Direction Register PD10 00h
03F7h
03F8h
03F9h
03FAh
03FBh
03FCh
03FDh
03FEh
03FFh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.20 SFR Information (20) ()

Address Register Symbol Reset Value
D100h |USB Interrupt Flag Register 0 USBIFRO 00h
D101h |USB Interrupt Flag Register 1 USBIFR1 XXX0 0000b
D102h |USB Interrupt Flag Register 2 USBIFR2 XX00 0110b
D103h |USB Interrupt Flag Register 3 USBIFR3 XX00 0110b
D104h
D105h
D106h
D107h
D108h |USB Interrupt Enable Register 0 USBIERO 0000 00X0b
D109h |USB Interrupt Enable Register 1 USBIER1 XXX0 0000b
D10Ah |USB Interrupt Enable Register 2 USBIER2 XX00 0000b
D10Bh |USB Interrupt Enable Register 3 USBIERS3 XX00 0000b
D10Ch
D10Dh
D10Eh
D10Fh
D110h |[USB Interrupt Select Register 0 USBISRO 00X0 00X0b
D111h |USB Interrupt Select Register 1 USBISR1 XXX0 0000b
D112h |[USB Interrupt Select Register 2 USBISR2 XX00 0000b
D113h |USB Interrupt Select Register 3 USBISR3 XX00 0000b
D114h
D115h
D116h
D117h
D118h
D119h
D11Ah
D11Bh
D11Ch
D11Dh
D11Eh
D11Fh
D120h |USB Endpoint O IN Data Register USBEPDROI XXh
D121h
D122h
D123h
D124h |USB Endpoint 0 OUT Data Register USBEPDROO 00h
D125h
D126h
D127h
D128h |USB Endpoint 0 S Data Register USBEPDROS 00h
D129h
D12Ah
D12Bh
D12Ch
D12Dh
D12Eh
D12Fh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.21

SFR Information (21) ()

Address

Register

Symbol

Reset Value

D130h

USB Endpoint 1 Data Register

USBEPDR1

00h

D131h

D132h

D133h

D134h

USB Endpoint 2 Data Register

USBEPDR2

XXh

D135h

D136h

D137h

D138h

USB Endpoint 3 Data Register

USBEPDR3

XXh

D139h

D13Ah

D13Bh

D13Ch

D13Dh

D13Eh

D13Fh

D140h

USB Endpoint 4 Data Register

USBEPDR4

00h

D141h

D142h

D143h

D144h

USB Endpoint 5 Data Register

USBEPDRS

XXh

D145h

D146h

D147h

D148h

USB Endpoint 6 Data Register

USBEPDR6

XXh

D149h

D14Ah

D14Bh

D14Ch

D14Dh

D14Eh

D14Fh

D150h to
D17Fh

D180h

USB Endpoint 0 OUT Receive Data Size Register

USBEPSZ00

000X XXXXb

D181h

USB Endpoint 1 Receive Data Size Register

USBEPSZ1

OXXX XXXXb

D182h

USB Endpoint 4 Receive Data Size Register

USBEPSZ4

OXXX XXXXb

D183h

D184h

D185h

D186h

D187h

D188h

USB Data Status Register 0

USBDASTSO

XXXX XXX0b

D18%9h

USB Data Status Register 1

USBDASTS1

XXXX X00Xb

D18Ah

USB Data Status Register 2

USBDASTS2

XXXX X00Xb

D18Bh

D18Ch

D18Dh

D18Eh

D18Fh

Note:

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

X: Undefined
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M16C/6C Group

4. Special Function Registers (SFRs)

Table 4.22

SFR Information (22) (1)

Address

Register

Symbol

Reset Value

D190h

USB Trigger Register 0

USBTRGO

XXh

D191h

USB Trigger Register 1

USBTRG1

XXh

D192h

USB Trigger Register 2

USBTRG2

XXh

D193h

D194h

D195h

D196h

D197h

D198h

USB FIFO Clear Register 0

USBFCLRO

XXh

D199h

USB FIFO Clear Register 1

USBFCLR1

XXh

D19Ah

USB FIFO Clear Register 2

USBFCLR2

XXh

D19Bh

D19Ch

D19Dh

D19Eh

D19Fh

D1AOh

USB Endpoint Stall Register 0

USBEPSTLO

XXXX XXX0b

D1Alh

USB Endpoint Stall Register 1

USBEPSTL1

XXXX X000b

D1A2h

USB Endpoint Stall Register 2

USBEPSTL2

XXXX X000b

D1A3h

D1A4h

D1A5h

D1A6h

D1A7h

D1A8h

D1AS%h

USB Stall Status Register 1

USBSTLSR1

X000 X000b

D1AAh

USB Stall Status Register 2

USBSTLSR2

X000 X000b

D1ABh

D1ACh

D1ADh

D1AEh

D1AFh

D1BOh

USB DMA Transfer Setting Register

USBDMAR

XXX0 0X00b

D1B1h

D1B2h

D1B3h

D1B4h

USB Configuration Value Register

USBCVR

0000 X000b

D1B5h

D1B6h

D1B7h

D1B8h

USB Control Register

USBCTLR

0XX0 0001b

D1B%h

D1BAh

D1BBh

D1BCh

D1BDh

D1BEh

D1BFh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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M16C/6C Group 4. Special Function Registers (SFRs)

Table 4.23 SFR Information (23) (1)

Address Register Symbol Reset Value
D1COh [USB Endpoint Information Register USBEPIR XXh

Di1C1h
D1C2h
D1C3h
D1C4h
D1C5h
D1C6h
D1C7h
D1C8h
D1C9%h
D1CAh
D1CBh
D1CCh |USB Module Control Register usBMC 11X1 0000b
D1CDh
D1CEh
D1CFh

X: Undefined

Note:
1. The blank areas are reserved. No access is allowed.
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4.2 Notes on SFRs

4.2.1 Register Settings

Table 4.24 lists Registers with Write-Only Bits (1/2) and registers whose function differs between read-
ing and writing. Set these registers with immediate values. Do not use read-modify-write instructions.
When establishing the next value by altering the existing value, write the existing value to the RAM as
well as to the register. Transfer the next value to the register after making changes in the RAM.
Read-modify-write instructions can be used when writing to the no register bits.

Jul 31, 2012

Table 4.24  Registers with Write-Only Bits (1/2)
Address Register Symbol
0249h UARTO Bit Rate Register UOBRG
024Bh to 024Ah UARTO Transmit Buffer Register uoTB
0259h UART1 Bit Rate Register U1BRG
025Bh to 025Ah UARTL1 Transmit Buffer Register UlTB
0269h UART?2 Bit Rate Register U2BRG
026Bh to 026Ah UART2 Transmit Buffer Register uz2TB
0289h UARTS Bit Rate Register USBRG
028Bh to 028Ah UARTS Transmit Buffer Register USTB
0299 UART4 Bit Rate Register U4BRG
029Bh to 029Ah UART4 Transmit Buffer Register U4TB
02A9%9h UART3 Bit Rate Register U3BRG
02ABh to 02AAh UART3 Transmit Buffer Register U3TB
02B6h 12C0 Control Register 1 S3D0
02B8h I12C0 Status Register 0 S10
0303h to 0302h Timer Al-1 Register TA1l
0305h to 0304h Timer A2-1 Register TA21
0307h to 0306h Timer A4-1 Register TA41
030Ah Three-Phase Output Buffer Register 0 IDBO
030Bh Three-Phase Output Buffer Register 1 IDB1
030Ch Dead Time Timer DTT
030Dh Timer B2 Interrupt Generation Frequency Set Counter ICTB2
0327h to 0326h Timer AO Register TAO
0329h to 0328h Timer Al Register TA1l
032Bh to 032Ah Timer A2 Register TA2
032Dh to 032Ch Timer A3 Register TA3
032Fh to 032Eh Timer A4 Register TA4
037Dh Watchdog Timer Refresh Register WDTR
037Eh Watchdog Timer Start Register WDTS
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Table 4.25  Registers with Write-Only Bits (2/2)

Address Register Symbol
D120h USB Endpoint O IN Data Register USBEPDROI
D134h USB Endpoint 2 Data Register USBEPDR2
D138h USB Endpoint 3 Data Register USBEPDR3
D144h USB Endpoint 5 Data Register USBEPDR5
D148h USB Endpoint 6 Data Register USBEPDR6
D190h USB Trigger Register 0 USBTRGO
D191h USB Trigger Register 1 USBTRG1
D192h USB Trigger Register 2 USBTRG2
D198h USB FIFO Clear Register 0 USBFCLRO
D199h USB FIFO Clear Register 1 USBFCLR1
D19Ah USB FIFO Clear Register 2 USBFCLR2
D1A0h USB Endpoint Stall Register 0 USBEPSTLO
D1Alh USB Endpoint Stall Register 1 USBEPSTL1
D1A2h USB Endpoint Stall Register 2 USBEPSTL2
D1COh USB Endpoint Information Register USBEPIR
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4. Special Function Registers (SFRs)

Table 4.26  Read-Modify-Write Instructions

Function Mnemonic
Transfer MOVDir
Bit processing BCLR, BMCnd, BNOT, BSET, BTSTC, and BTSTS

Shifting

ROLC, RORC, ROT, SHA, and SHL

Arithmetic operation

ABS, ADC, ADCF, ADD, DEC, DIV, DIVU, DIVX, EXTS, INC, MUL, MULU, NEG,

SBB, and SUB

Decimal operation

DADC, DADD, DSBB, and DSUB

Logical operation

AND, NOT, OR, and XOR

Jump

ADJNZ, SBINZ

RO1DS0034EJ0210 Rev.2.10 RENESAS

Jul 31, 2012

Page 45 of 96



M16C/6C Group 5. Electrical Characteristics

5. Electrical Characteristics

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

Table 5.1 Absolute Maximum Ratings

Symbol Parameter Condition Rated Value Unit
Veer Supply voltage Veer = AVee -0.3t0 6.5 \%
Ve Supply voltage Veer = AVee -0.3t0 Ve +0.1 ()| V
AVce Analog supply voltage Veer = AVee -0.3t0 6.5 \Y,
VREE Analog reference voltage Veer = AVee -0.3t0 Ve +0.1 ()| V
Vv, Input voltage |RESET, CNVSS, P6_0to P6_7, P7_2to -0.3t0 Vg1 + 03|V

P7_7,

P8 Oto P8 4,P8_6,P8 7,

P9 O0toP9_7,P10_0to P10_7

XIN, UVCC

PO_0toP0O_7,P1_OtoP1_7, -0.3t0 Vgep +03 M|V

P2 0toP2_7,P3_0to P3_7,

P4 OtoP4 7,P5 0toP5_7

P7_0,P7_1,P8 5 -0.3t06.5 Y,
Vo Output voltage |P6_0to P6_7, P7_2to P7_7, -0.3t0 Vg1 + 03|V

P8 Oto P8 4,P8_6,P8 7,

P9 O0toP9_7,P10_0to P10_7

XOUT, UvVCC

PO_OtoPO_7,P1 0OtoP1_7, -0.3t0 Ve + 03| V

P2 0toP2_7,P3_0to P3 7,

P4 OtoP4 7,P5 0toP5_7

P7_0,P7_1,P8 5 -0.3t06.5 Y,
Py Power consumption —40°C < Tp, < 85°C 300 mw
Topr Operating When the MCU is operating —-20to 85/-40t0 85 | °C

temperature | Flash program erase Program area 0 to 60
Data area 0to 60

Tstg Storage temperature —65 to 150 °C
Note:

1. Maximum valueis 6.5 V.
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5.1.2 Recommended Operating Conditions

Table 5.2 Recommended Operating Conditions (1/3)
Vee1 = Veez =2.710 5.5V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

Standard ]
Symbol Parameter _ Unit
Min. Typ. Max.
Veew | Supply voltage (Veer = Veeo) USB function is used 3.0 5.0 55 \Y
Veez USB function is not used 2.7 5.0 55 \
AVee  |Analog supply voltage Veer \Y,
UVCC |USB Supply Voltage USB function is used  |Vccq =3.6t0 5.5V 3.0 3.3 3.6 \%
(r\]Ithn UVCC pinis Vo1 =3.0103.6V 3.0 - Veer | V
inpu
P USB function is not used VCCl =27to 5.5V - VCCl - V
Vsg Supply voltage 0 \%
AVgg Analog supply voltage 0 \%
Vig High input [P3_1toP3_7, P4 OtoP4_7,P5 0toP5_7 0.8Vceo Ve v
voltage 5o 0toPO 7, PL 0to PL 7, P2 Oto P2 7, P30 0.8Vces Veeza | V
(in single-chip mode)
PO OtoPO_7,P2 O0toP2_7,P3 0 O'SVCCZ Veeo \%
(data input in memory expansion and microprocessor
modes)
P6_0toP6_7,P7_2to P7_7,P8_0to P8_4,P8_6,P8_7, | 0.8Vcc; Veer V
P9 0toP9_7,P10_0to P10_7
XIN, RESET, CNVSS
P7 _0,P7_1,P8 5 0.8Vces 6.5 Y,
V)L Low input |P3 1toP3_7,P4 OtoP4 7,P5 OtoP5 7 0 0.2Veeo | V
voltage  [Bo 0toPO 7, PL Oto PL 7, P2 Oto P2 7, P30 0 0.2Veey | V
(in single-chip mode)
PO Oto PO_7,P2 Oto P2 _7,P3 0 0 0.16Veen | V
(data input in memory expansion and microprocessor mode)
P6 0toP6 7,P7 OtoP7 _7,P8 Oto P8 7,P9 Oto P9 7, 0 0.2Veer | V
P10 Oto P10 7
XIN, RESET, CNVSS
lon(sum) [High peak | Sum of Igypeak) at PO_0to PO_7, P1_0to P1_7, -40.0 | mA
output =155 gto p2_7
current
Sum of lop(peak) at P3_0to P3_7, P4_0to P4_7, -40.0 | mA
P5 0to P5_ 7
Sum of lop(peak) at P6_0to P6_7, P7_2to P7_7, -40.0 | mA
P8 Oto P8 4
Sum of lop(peak) at P8_6, P8_7, P9_0 to P9_7, -40.0 | mA
P10 _0to P10_7
loH(peak) | High peak [PO_0to PO_7,P1_0toP1_7,P2 0toP2_7,P3 0toP3_7, -10.0 | mA
output P4 OtoP4_7,P5_0to P5_7,
current P6 Oto P6 7,P7 2toP7_7,P8 Oto P8 4,P8 6,P8 7,
P9 0to P9 7, P10 Oto P10 7
loH(avg) |High PO OtoPO_7,P1 OtoP1_7, P2 0to P2_7, 50 | mA
average P3 O0toP3 7,P4 OtoP4 7,P5 0OtoP5 7,
output P6 Oto P6 7,P7 2toP7_7,P8 Oto P8 4,P8 6, P8 7,
current (1) |P9_0to P9_7, P10_0to P10_7

Note:
1. The average output current is the mean value within 100 ms.
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Table 5.3 Recommended Operating Conditions (2/3)
Vee1r =Vee2 =2.7105.5 V at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
loLsum) |Low peak |Sum of Igy (peaky @t PO_Oto PO_7, P1_Oto P1_7, 80.0 | mA
output P2_0toP2_7,P8_6,P8_7,P9_0to P9 7,
current P10_0to P10_7
Sum of lg| (peak) at P3_0to P3_7, P4_0to P4_7, 80.0 mA
P5_0toP5 7,P6_0to P6_7,P7_0to P7_7,
P8_0to P8 5
loL(peak) |Low peak |PO_0toPO_7,P1 OtoP1_7,P2_0toP2_7, 10.0 | mA

output P3_0toP3_7,P4 OtoP4_7,P5 0toP5_7,
current P6 OtoP6_7,P7 OtoP7_7,P8 0Oto P8 7,
P9_0toP9_7,P10_0to P10_7

loLavg) |Low PO_OtoPO_7,P1 OtoP1_7,P2 0OtoP2_7, 5.0 mA
average |P3_0OtoP3_7,P4 OtoP4 7,P5 0toP5 7,
output P6 OtoP6_7,P7_0OtoP7_7,P8 OtoP8 7,
current 1) [P9_0to P9_7, P10_0to P10_7

foxiny Main clock input Vec1=2.7V1055V 2 16 MHz
oscillation frequency

fexciny | Sub clock oscillation frequency 32.768 50 kHz
feLy PLL clock oscillation  |Vce1=2.7Vt0o55V 10 32 MHz
frequency
f(BCLK) CPU operation clock fOCO-S 32 MHz
divided by 16
tsypLy) |PLL frequency Vee1=5.0V 2 ms

synthesizer

e o V =3.0V 3 ms
stabilization wait time ccl

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

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 Vyycc1) and/or dVyccry/dt.

Standard .
Symbol Parameter - Unit
Min. Typ. Max.
Vel Allowable ripple voltage Veer =5.0V 0.5 Vp-p
Veer =3.0V 0.3 Vp-p
dVyvccyy/dt [Ripple voltage falling gradient Veep =5.0V 0.3 V/ms
VCCl =30V 0.3 V/ims
Note:
1. The device is operationally guaranteed under these operating conditions.
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V
cet Vi(Veen)
v
Figure 5.1 Ripple Waveform
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51.3 A/D Conversion Characteristics

Table 5.5 A/D Conversion Characteristics (1/2) (1. 2)
AVce =Vee1 = Vee2 = VRer = 3.010 5.5V, Vgg = AVgg = 0 V at Tgp, = -20°C to 85°C/-40°C to 85°C unless otherwise
specified.

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

- Resolution AVCC = VCCl = VCCZ = VREF 10 Bits

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

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

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

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

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

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

Notes:
1. This applies when using one A/D converter, with the ADSTBY bit for the unused A/D converter set to 0 (A/D
operation stopped (standby).
2. Use when AVCC = VCCl - Vccz.
3. Flash memory rewrite disabled. Except for the analog input pin, set the pins to be measured as input ports and
connect them to Vgs. See Figure 5.2 “A/D Accuracy Measure Circuit”.

AN —————Analog input

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

Figure 5.2  A/D Accuracy Measure Circuit
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Table 5.6 A/D Conversion Characteristics (2/2) (1. 2)
AVee=Veec1=Vee2=VRep=3.0105.5V,Vgg=AVgg=0Vat TOpr =-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 <VRegp<AVcc 55V 2 25 MHz
32V <Vggr <AVec <55V | 2 16 | MHz
30V<VRer <AVcc <55V | 2 10 | MHz
- Tolerance level impedance 3 kQ
Dni Differential non-linearity error ®) *1 LSB
- Offset error ®) *3 LSB
- Gain error ®) *3 LSB
tcony 10-bit conversion time Vee1 =5V, ¢AD = 25 MHz 1.60 us
tsamp Sampling time 0.60 us
VREE Reference voltage 3.0 AVee \Y
Via Analog input voltage (3): 4) 0 Veee |V
Notes:

1. This applies when using one A/D converter, with the ADSTBY bit for the unused A/D converter set to 0 (A/D
operation stopped (standby).
Use When AVCC = VCCl = Vccz.

Do not use A/D converter when Veeq > Veeo.

2

3

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

5. Flash memory rewrite disabled. Except for the analog input pin, set the pins to be measured as input ports and
connect them to Vgs. See Figure 5.2 “A/D Accuracy Measure Circuit”.

5.1.4 D/A Conversion Characteristics

Table 5.7 D/A Conversion Characteristics
Vee1=AVee =VRer=3.0105.5V, Vgg=AVgg =0 V at Tgp, =-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 ps
Ro Output Resistance 5 6 8.2 kQ
\VREE Reference Power Supply Input Current See Notes 1 and 2 15 mA

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 |y,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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515 USB Characteristics

Table 5.8 USB Characteristics
Vee1=3.0t05.5V, UVCC =3.0t0 3.6 V, at Ty, = -20°C to 85°C / -40°C to 85°C unless otherwise specified.

. . Standard )
Symbol Parameter Measuring Condition - Unit
Min. | Typ. | Max.
ViH Input High Input Voltage Figure 5.3, Figure 5.4 2.0 - - \%
Vi Characteristics [ ow Input Voltage - - 08 | V
Vp) Differential Input Sensitivity 0.2 - - \Y,
Ve Differential Common Mode Range 0.8 - 2.5 \Y
VoH Output High Output Voltage Figure 5.3, Figure 5.4 o8 i i Vv
Characteristics lon = 200 pA ’
VoL Low Output Voltage Figure 5.3, Figure 5.4
_ - - 0.3 \Y,
loL =2mA
VcRrs Crossover Voltage Figure 5.3, Figure 5.4 1.3 - 2.0 \Y
tr Rise Time Figure 5.3, Figure 5.4 4.0 - 20.0 | ns
te Fall Time Figure 5.3, Figure 5.4 4.0 - 20.0 | ns
tREM Rise Time / Fall Time Matching Figure 5.3, Figure 5.4 (tr/tg)| 90.0 - 1111 | %
ZpRy Output Resistance Figure 5.3, Figure 5.4
Includes Rg = 27 Q 28.0 i 44.0 | W
UVece |UVCC Output |Veeq =4.0to 5.5V, PXXCON = VDDUSBE =1 3.0 33 3.6 \Y,
Voltage PXXCON = 0 - Vcer - v
lsusp  |Consumption current of the Internal Power Supply |Vcc1 =4.0t0 5.5V
for USB UV to Vgg 0.33 pF 50 pA
VCCl to VSS 0.1 HF
Rising time Falling time
90%
D+ D- SRS ___ N Differential
Date Lines
—>
Figure 5.3  Data Signal Timing Diagram
D+ Rg=27Q .
_|> AN e lestpoint
D- Rg=27Q
AN/ e Testpoint
Figure 5.4  Load Condition
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5.1.6 Flash Memory Electrical Characteristics

Table 5.9 CPU Clock When Operating Flash Memory (fgc k)
Vee1=2.710 5.5V, To, = -20°C to 85°C/-40°C to 85°C unless otherwise specified.

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

- CPU rewrite mode 10 (M) MHz
f(SLOW_R) |Slow read mode 5@) MHz
- Low current consumption read mode fC(32.768) 35 kHz
- Data flash read 27V <Vec1£3.0V 16 @ MHz
3.0V <Vcc1£55V 20 @ MHz

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

2. When the frequency is over this value, set the FMR17 bit in the FMR1 register to 0 (one wait) or the PM17 bit in
the PML1 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
Vee1 =2.710 5.5V at Ty, = 0°C to 60°C, unless otherwise specified.

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

Notes:
1. Definition of program and erase cycles:

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

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

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

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

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

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

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

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

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

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

N

o
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M16C/6C Group 5. Electrical Characteristics

Table 5.11  Flash Memory (Data Flash) Electrical Characteristics
Vee1 =2.7105.5 Vat Typ, = 0 to 60°C, unless otherwise specified.

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

- Program and erase cycles (1. 3). (4 |Veeq = 3.3V, Tgp = 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
- Program, erase voltage 2.7 55 \Y
- Read voltage 2.7 55 \Y
- Program, erase temperature 0 60 °C
tps Flash memory circuit stabilization wait time 50 us
- Data hold time (6) |Ambient temperature = 55°C 20 year

Notes:
1. Definition of program and erase cycles

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

2. 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.

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

il
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M16C/6C Group 5. Electrical Characteristics

5.1.7 Voltage Detector and Power Supply Circuit Electrical Characteristics

Table 5.12  Voltage Detector 0 Electrical Characteristics
The measurement condition is Ve = 2.7 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.

Vdeto Voltage detection level Vdet0 0 () When V¢ is falling. 1.60 | 1.90 | 2.20 \Y
Voltage detection level Vdet0_2 (1) When Ve is falling. 2.70 | 2.85 | 3.15 Y,

- Voltage detector 0 response time () When V¢, falls from 5 V 200 s

to (Vdet0_0-0.1) V K
- Voltage detector self power consumption VC25=1,Vcc1 =5.0V 1.5 pA
taE-A) Waiting time until voltage detector operation 100 us
starts (@

Notes:
1. Select the voltage detection level with the VDSEL1 bit in the OFS1 address.

2. Necessary time until the voltage detector operates when setting to 1 again after setting the VC25 bit in the VCR2
register to 0.

3. Time from when passing the V4etg until when a voltage monitor O reset is generated.

Table 5.13  Voltage Detector 1 Electrical Characteristics
The measurement condition is Ve = 2.7 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.

Vet1 Voltage detection level Vdetl When Vs falling 295 | 325 | 355 v

- Hysteresis width when V¢ of voltage detector

L 0.15 \%
lis rising
- Voltage detector 1 response time (2 When V¢, falls from 5V 200 s
to (Vdetl 0-0.1) V H
- Voltage detector self power consumption VC26 =1,V =5.0V 1.7 pA
taE-A) Waiting time until voltage detector operation
starts (1) 100 | ps

Notes:
1. Necessary time until the voltage detector operates when setting to 1 again after setting the VC26 bit in the VCR2
register to 0.
2. Time from when passing the Ve; until when a voltage monitor 1 reset is generated.
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M16C/6C Group 5. Electrical Characteristics

Table 5.14  Voltage Detector 2 Electrical Characteristics
The measurement condition is Vg = 2.7 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.
Vet2 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 (2 When V¢, falls from 5 200 s
Vto (Vdet2_0-0.1) V H
- Voltage detector self power consumption VC27=1,Vce1 =50V 1.7 A
tyE-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 Vg = 2.010 5.5V, Ty, = -20°C to 85°C/ -40°C to 85°C, unless otherwise specified.

" Standard .
Symbol Parameter Condition - Unit
Min. Typ. Max.
Vpor1 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 @
€ \ trn 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. Vygeto indicates the voltage detection level of the voltage detection O circuit.
Figure 5.5  Power-On Reset Circuit Electrical Characteristics
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M16C/6C Group 5. Electrical Characteristics

Table 5.16  Power Supply Circuit Timing Characteristics
The measurement condition is V¢cp = 2.7 10 5.5 V and T, = 25°C, unless otherwise specified.

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

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

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

Vecel T i
e >
: td(P-R) !
CPU clock i
1
1
td(R-S) InEe)rrupt for de rel
; a) Stop mode release
STOP release time or —|
(b) Wait mode release ! T

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

CPU clock | AU
1 1
@ ! [GIGES) !
1 1
(b) | taw-s) !

td(E-A)I g
Voltage detector
operation start time VE25, Veze, vear 4l

i

T

Voltage detector Stop 1 I Operate

i }

b
1

' W(E-A)

Figure 5.6  Power Supply Circuit Timing Diagram
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M16C/6C Group 5. Electrical Characteristics

5.1.8 Oscillator Electrical Characteristics

Table 5.17 40 MHz On-Chip Oscillator Electrical Characteristics
Vee1 =2.7105.5V, Topy = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.

- Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
focoaom 40 MHz on-chip oscillator frequency|Average frequency in a 10 ms period 36 40 44 | MHz
tsu(focoagm) | Wait time until 40 MHz on-chip
. - 2 ms
oscillator stabilizes
Table 5.18 125 kHz On-Chip Oscillator Electrical Characteristics
Vee1 =2.710 5.5V, Ty = -20°C to 85°C/-40°C to 85°C, unless otherwise specified.
. Standard )
Symbol Parameter Condition - Unit
Min. | Typ. | Max.
foco-s 125 kHz on-chip oscillator frequency |Average frequency in a 10 ms period| 100 | 125 | 150 | kHz
tsu(foco.s) |Wait time until 125 kHz on-chip
. - 20 us
oscillator stabilizes
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M16C/6C 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 Tgy, = -20°C to 85°C/-40°C to 85°C, fgcLk) = 32 MHz unless otherwise
specified.
i Standard
Symbol Parameter Measu_r_lng - Unit
Condition Min. Typ. | Max.
Von  |Highoutput [P6_0to P6_7, P7_2to P7_7,P8_0to P8_4, |lgy=-5mA Vel - 2.0 Veel| V
voltage P8 6,P8_7,P9 0toP9 _7,P10_0to P10_7
PO OtoPO_7,P1 OtoP1 _7,P2 OtoP2_7, loy = -5 mMA Veeo — 2.0 Veeo
P3 0toP3 7,P4 0toP4 7,P5 Oto P5 7
Von |Highoutput |P6_0to P6_7, P7_2to P7_7,P8_0to P8_4, [loy=-200puA [Vcep-0.3 Veel| V
voltage P8 6,P8 7,P9 0toP9 7, P10 _0to P10_7
PO_OtoPO_7,P1 0toP1_7,P2_ 0to P2_7, [lgy=-200pA [Veep—0.3 Veer
P3 0toP3 7,P4 OtoP4 7,P5 O0to P5_7
VoH High output voltage  XOUT HIGH POWER loy = -1 mA Veel — 2.0 Veel| V
LOW POWER lop =-0.5mA Veer—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 0to P8 7, |lo. =5mA 20 | V
voltage P9 O0toP9 7,P10 Oto P10 7
PO_OtoPO_7,P1 0toP1_7,P2 0to P2_7, [lo. =5mA 2.0
P3 0toP3_7,P4 OtoP4_7,P5 OtoP5 7
VoL Low output |P6_0to P6_7, P7_0to P7_7,P8_0toP8_7, |lo. =200 pA 045 | V
voltage P9 OtoP9_7,P10 _Oto P10_7
PO 0toPO_7,P1 O0to P1_7,P2_0to P2_7, |l =200 pA 0.45
P3 0toP3 7,P4 0toP4 7,P5 OtoP5 7
VoL Low output voltage ~ XOUT HIGH POWER lor=1mA 20| V
LOW POWER loL =0.5mA 2.0
Low output voltage XCOUT HIGH POWER With no load 0 \%
applied
LOW POWER With no load 0
applied
Note:

1. When Ve # Ve, referto 5 Voor 3V standard depending on the voltage.
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M16C/6C Group 5. Electrical Characteristics

Vee1 = Ve =5V

Table 5.20  Electrical Characteristics (2) (1)
Vee1=Vec2=4.2105.5V,Vgg=0Vat Ty, =-20°Ct0 85°C/-40°Cto 85°C, figc k) = 32 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, CTSO0 to CTS5,
SCLO to SCL5, SDAO to SDA5, CLKO to CLKS5,
TAOOUT to TA40UT,

KIO to KI3, RXDO to RXD5, SD, SCLMM,
SDAMM, ZP, IDU, IDV, IDW

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

(T High input (PO_OtoPO_7,P1 OtoP1 7,P2 OtoP2_7, |V,=5V 50 | pA
current P3_ 0toP3_7,P4 O0toP4_7,P5 0toP5 7,
P6_0to P6_7,P7_0to P7_7,P8_0to P8_7,
P9 O0toP9_7,P10_0to P10_7

XIN, RESET, CNVSS

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 0toP5 7,
P6_0toP6_7,P7_0toP7_7,P8_0to P8_7,
P9 O0toP9 _7,P10_0to P10_7

XIN, RESET, CNVSS

RpyiLup |Pull-up PO_OtoPO_7,P1_ 0toP1_7,P2 OtoP2_7, |V,=0V 30 50 | 100 | kQ
resistance |P3_0toP3 7,P4 0toP4_7,P5 _0to P5_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 1.5 MQ
Rixcin  |Feedback resistance XCIN 8 MQ
VRraM RAM retention voltage In stop mode 18 \Y,
Note:

1. When Ve # Ve, refer to 5 Vor 3 V standard depending on the voltage.
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M16C/6C Group 5. Electrical Characteristics

Vee1=Veez =9V
Table 5.21  Electrical Characteristics (3)
Vec1=Vee2=4.2105.5V,Vgg=0Vat Ty, =-20°Cto 85°C/-40°Ct085°C, figc| k) = 32 MHz unless otherwise specified.

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

lec Power supply current|High-speed mode |ficik) =32 MHz
XIN = 4 MHz (square wave), PLL multiplied by 8 27.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are facLk) =32 MHz, A/D conversion ()
open and other pins XIN = 4 MHz (square wave), PLL multiplied by 8 27.7 mA
are Vss 125 kHz on-chip oscillator stopped
f(BCLK) =16 MHz

XIN = 16 MHz (square wave) 13.0 mA
125 kHz on-chip oscillator stopped

40 MHz on-chip Main clock stopped

oscillator mode 40 MHz on-chip oscillator on,

diVide'by-4 (f(BCLK) =10 MHZ)

125 kHz on-chip oscillator stopped

125 kHz on-chip  |Main clock stopped

oscillator mode 40 MHz on-chip oscillator stopped,

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)
Low-power mode |fgcLk) = 32 kHz

In low-power mode

FMR22 =FMR23 =1

On flash memory ()

f(BCLK) =32 kHz

In low-power mode 45.0 pA
On RAM (1)

Wait mode Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator on 21.0 LA
Peripheral clock operating

Topr = 25°C

fixciny = 32 kHz (oscillation capacity High)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped 11.0 pA
Peripheral clock operating

Topr = 25°C

fexeiny = 32 kHz (oscillation capacity Low)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped 6.0 A
Peripheral clock operating

Topr = 25°C

Stop mode Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped 2.2 LA
Peripheral clock stopped

Topr = 25°C

During flash fcLk) = 10 MHz, PM17 = 1 (one wait)
memory program |V, =5.0V

During flash fiecLk) = 10 MHz, PM17 = 1 (one wait)
memory erase Veer =5.0V

17.0 mA

500.0 pA

160.0 pA

20.0 mA

30.0 mA

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

2. This applies when using one A/D converter (fAD = 25MHz), with the ADSTBY bit for the unused A/D converter set to 0 (A/D
operation stopped (standby).
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M16C/6C Group

5. Electrical Characteristics

Vee1=Vee2=5V

5.2.2 Timing Requirements (Peripheral Functions and Others)
(Vee1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.2.2.1 Reset Input (RESET Input)
Table 5.22  Reset Input (RESET Input)
Standard
Symbol Parameter - Unit
Min. Max.
twrsTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) |
[« >
Figure 5.7 Reset Input (RESET Input)
5.2.2.2 External Clock Input
Table 5.23  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.
te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw External clock input low pulse width 20 ns
t External clock rise time ns
t External clock fall time ns
Note:
1. The condition is Ve = Ve, =3.0t0 5.0 V.
XIN input
— tf
tr tw(H) tw(L) N
> [« >
< tc
Figure 5.8  External Clock Input (XIN Input)
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M16C/6C 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 5.24  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 5.25  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 5.26  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 5.27  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 5.9  Timer A Input
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M16C/6C Group 5. Electrical Characteristics

Veec1=Vee2=5V
Timing Requirements

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

Table 5.28  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 5.10 Timer A Input (Two-Phase Pulse Input in Event Counter Mode)
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M16C/6C Group

5. Electrical Characteristics

Timing Requirements

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

Vee1=Vee2=5V

5.2.2.4  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.
tere) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
fw(TBL) TBIIN input low pulse width 200 s
Table 5.31  Timer B Input (Pulse Width Measurement Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
ters) TBIIN input cycle time 400 ns
tw(TBH) TBIIN input high pulse width 200 ns
tw(TBL) TBIIN input low pulse width 200 ns
e(TB)
tw(TBH)
TBIIN input \
tw(TBL)
«
Figure 5.11 Timer B Input
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M16C/6C Group

5. Electrical Characteristics

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

Vee1=Vee2=5V

5225 Timer S Input

Table 5.32  Timer S Input (Two-Phase Pulse Input in Two-Phase Pulse Signal Processing Mode)

Symbol Parameter - Standard Unit
Min. Max.

ty(TSH) TSUDA, TSUDB input high pulse width 2 us

tw(TsL) TSUDA, TSUDB input low pulse width 2 us

tsursuba-Tsupe) | TSUDB input setup time 1 ps

tsyrsupe-Tsupa) | TSUDA input setup time 1 us

Note:

TSUDA input / Ne

tsu(TSUDA-TSUDB) tsu(TSUDA-TSUDB)
N(

TSUDB input

Two-phase pulse input in two-phase pulse signal processing mode

tw(TSH)

tw(TSL)

>

tw(TSH) <

<
<

tsu(TSUDB-TSUDA)

/

tsu(TSUDB-TSUDA)

1. When the TSUDA and TSUDB phases are interchanged, tsyrsupa-tsups) and tsyrsups-Tsuba)
are also interchanged.

A A,

L tw(TSL)
S;—ﬁ/i

Figure 5.12 Timer S Input (Two-Phase Pulse Input in Two-Phase Pulse Signal Processing Mode)
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M16C/6C 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)
5.2.2.6  Serial Interface

Table 5.33  Serial Interface

Standard .
Symbol Parameter i Mo, Unit
te(ck) CLKi input cycle time 200 ns
tw(CKH) CLKi input high pulse width 100 ns
tw(ckL) CLKi input low pulse width 100 ns
tac-q) TXDi output delay time 80 ns
th(C-Q) TXDi hold time 0 ns
tsu(p-c) RXDi input setup time 70 ns
th(C-D) RXDi |npUt hold time 90 ns
fe(cK) R
¢ LW(CKH) |
CLKi
tw(CKL)
th(c-Q)
TXDi ><
ta(c- tsu(p-C
CQ u(b-C) <« > thcD)
RXDi
Figure 5.13 Serial Interface
5.2.2.7 External Interrupt INTi Input
Table 5.34  External Interrupt INTi Input
Standard )
Symbol Parameter - Unit
Min. Max.
tw(nH) INTi input high pulse width 250 ns
twany INTi input low pulse width 250 ns
fw(INL
INTiinput
Tw(INH)
< »
Figure 5.14 External Interrupt INTi Input
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M16C/6C Group 5. Electrical Characteristics

Veec1=Vee2=5V
Timing Requirements
(Vec1 =Veec2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)
5.2.2.8  Multi-master I2C-bus

Table 5.35  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 5.15 Multi-master 12C-bus
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M16C/6C Group 5. Electrical Characteristics

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

5.2.3 Timing Requirements (Memory Expansion Mode and Microprocessor
Mode)

Table 5.36  Memory Expansion Mode and Microprocessor Mode

Standard )
Symbol Parameter - Unit
Min. Max.
tac1(RD-DB) Data input access time (for setting with no wait) (Note 1) ns
tac2(RD-DB) Data input access time (for setting with 1 to 3 waits) (Note 2) ns
tac3(RD-DB) Data input access time (when accessing multiplex bus area) (Note 3) ns
tsu(DB-RD) Data input setup time 40 ns
tsu(RDY-BCLK) RDY input setup time 80 ns
th(RD-DB) Data input hold time 0 ns
th(BCLK-RDY) RDY input hOld t|me 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
0.5x 10 —45[ns]
feeLk)

2. Calculated according to the BCLK frequency as follows:

9
n +fO.5 SV 45[ns] nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
(BCLK)

3. Calculated according to the BCLK frequency as follows:

9
n_05)x10 —45[ns] nis 2 for 2 waits setting, and 3 for 3 waits setting.
fecLk)
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M16C/6C Group 5. Electrical Characteristics

Vec1=Vec2=5V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

BCLK _/—\_/—\_/_ / \ / \
RD /== 7—
(Separate bus) \ /
WR /1=~
(Separate bus) \ / 7
RD /T T
(Multiplexed bus) \ 7
WR jm——————
(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 5.16 Timing Diagram
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M16C/6C Group 5. Electrical Characteristics

Vee1=Vee2=5V

5.24 Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)

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

5.2.4.1 In No Wait State Setting

Table 5.37 Memory Expansion Mode and Microprocessor Mode (in No Wait State Setting)

i Standard
Symbol Parameter Meas‘ff'“g Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 25 ns
thBCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) 0 ns
thwRr-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
t4(BCLK-ALE) ALE signal output delay time 15 ns
th(BCLK-ALE) ALE signal OUtpUt hold time See -4 ns
t4BCLK-RD) RD signal output delay time Figure 5.17 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
tdBCLK-WR) WR signal output delay time 25 ns
thBCLK-WR) WR signal output hold time 0 ns
ty@cLK-DB) Data output delay time (in relation to BCLK) 40 ns
th(BCLK-DB) Data output hold time (in relation to BCLK) () 0 ns
taoB-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
O—f"‘:iilo— - 40[ns] fgcLk) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
QBCLK)
3. This standard value shows the timing when the output is off, and does not
show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up (pull-down)
resistance value. R
Hold time of data bus is expressed in ]
t=-CR x |n(1—VOL/Vccz) DBi
by a circuit of the right figure. C
For example, when Vg = 0.2Vcp, C = 30 pF, R = 1 kQ, hold time of output ;I/;
low level is
t=-30 pF x 1 kQ x In(l - O'ZVCCZIVCCZ)
=6.7ns.
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M16C/6C Group

5. Electrical Characteristics

PO

P1
P2
P3

30 pF
P4
o1
P6

P7
P8
P9
P10

O

Figure 5.17 Ports PO to P10 Measurement Circuit
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M16C/6C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode
(in no wait state setting)

Read timing

BCLK

' th(BCLK- CS)

h_HOns(mln )
|

' td(BCLK cs*
HZSns(mw)

Vce1= Vec2 =5V

j

L/

I
I
1
i
I
L feyc ! J :
| ! I I
| | I I
| | I I
I I : :
| tBCLK-AD)! | th(BCLK-AD)]
p—>|25ns(ma><)I u_,l ns(min.) 1

ADi

] I

i S I G
i {d(BCLK-ALE; | th(eCLK-ALE) Lyl ! A
ggs(max ) ) (ns(mm ) ) 1 "_E)hrgsR(r?]@E)) !
ALE | |

|
tdér?sc(rlﬁng)D)l _’Il ]l‘gns(mln )

|

|

I
| fsu(DB-RD) M———+>M—ith(RD-DB) |

40ns(min.) lons(min.) *

Write timing

|

|

|

|

. ! |

- |
s L -

Measuring conditions

* Vcc1= \ec2 =5V

¢ Input timing voltage: ML = 0.8V, V\H =2.0V

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

| | I 1 | ) |
BCLK | tdBcLk-cs) | | ! S i
1 25ns(ma><) 1 | : \ (BCLK-CS)I | :
«—> | | | 1 10ns(min.) | | |
i | | ! F_HI : : '
csi L\ i | ! L/ ! ! I
| | 1 1 |
e feye, . ! Lo ! : !
| | | . ! i | .
I I I : | I I !
! Td(Bc(LK-A)D)' : I ! gh(l3(CLK5AD) | | I
25ns(max. | ps(min. 1 | 1
ADi | i i ; il : i :
| ; | | i
BHE L ! ! ' L ,X . I :
A ) A a1 ' | |
ns(max. - . |
> — "_ | : ! (0.5 xteye - 10)gs(min.) i | !
ALE L ! ! Il : | | i
| -+ 1 t
: : 1 td(BCLK-WR): 1 : th(BCLK-WR) : | : |
| | 25ns(max.) —;Il <~ Ons(min.)" | : | :
WR ; : : \ [y ; T : T
I I ! I I !
| | oo ' d [ | |
| I i ld@ecLk-bB)l : | Dn(BCLK DB)' I I
| | » 40ns(max.) : d K—P} ns(min.) 1 : :
' I Hi-z T t i
OB —t————- AL .. e -
I I [ N HEN I I !
| | | [t Hig I I |
: : td(DB WR) th(wr-DB)' ! ;
(0.5 % teyc-40)ns(min.) (0.5 x teyc - 10)ns(min.)
feyc =
feCLK)

Figure 5.18 Timing Diagram
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M16C/6C 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 5.38  Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When
Accessing External Area)

Symbol Parameter '\él:?)?nzlijtriic:]r? Minétandarlaax- Unit
tyBcLk-ap)  |Address output delay time 25 ns
thcLk-ap)  |Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) 0 ns
th(WR-AD) Address output hold time (in relation to WR) (Note 2) ns
tyBcLK-cS) Chip select output delay time 25 ns
th(BCLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
tymcLk-aLe)  |ALE signal output delay time 15 ns
th@cLk-aLe) |ALE signal output hold time See -4 ns
tyscLk-rp)  |RD signal output delay time Figure 5.17 25 ns
thecLk-rp)  |RD signal output hold time 0 ns
tyscLk-wr)  |WR signal output delay time 25 ns
thecLk-wr)  |WR signal output hold time 0 ns
t4(BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
th(BCLK-DB) Data output hold time (in relation to BCLK) @) 0 ns
taoB-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 = 0.2Vc,, 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/6C 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.) |

|

g
s

Y ————

I
I
I
&IyC !
i
I
I
I

|
|
|
|
|
|
T
|
|
|
|
|
|
|
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 |
| | |
I + 1
! ! [
I ! ! I
’ : | |
i i ! | i
I I : ! I
: ‘td(BC(LK-AI)D)| : ! ! th(B(CL_K-)AD) | :
25ns(max. ns(min. | |
o e : | o™ :
] ] f
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 : I (0.5 teye-10)ns(min.) I : I
we LN | : . | :
| | T | 1
i | td(BCLK-WR): ! Il thBCLK-WR) I : I
I I 25ns(max.) 14 —>: [ Ons(min.) | : | :
WR : i m y : T i T
I I - | | !
! : | tWecK-DB) | ! | : |
! 40ns(max.) | | I th(BCLK-DB), | |
: : Hi-Z [ { 11 > ons(min.) 7, [ |
; — e e e e e M | —_——— 1
e e »!
: : : | [ [ ! | !
: ’ "~ dmB-WR) 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 5.19 Timing Diagram
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M16C/6C Group 5. Electrical Characteristics

Vec1=Veee =3V
Switching Characteristics
(Vec1=Vee2 =5V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

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

Table 5.39 Memory Expansion Mode and Microprocessor Mode (in 2 or 3 Waits Setting, and When
Accessing External Area and Using Multiplexed Bus) ()

i Standard
Symbol Parameter Meas‘?f'”g - Unit
Condition Min. Max.
t4(BCLK-AD) Address output delay time 25 ns
th(BCLK-AD) Address output hold time (in relation to BCLK) 0 ns
th(RD-AD) Address output hold time (in relation to RD) (Note 1) ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 1) ns
ta@cLk-cs) Chip select output delay time 25 ns
thcLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
thrD-CS) Chip select output hold time (in relation to RD) (Note 1) ns
th(wr-cs) Chip select output hold time (in relation to WR) (Note 1) ns
t4(BCLK-RD) RD signal output delay time 25 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4BCLK-WR) WR signal output delay time 25 ns
- - See
t WR signal output hold time
h(BCLK-WR) g p Figure 5.17 0 ns
t4BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
thcLK-DB) Data output hold time (in relation to BCLK) 0 ns
tyoB-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
td(BCLK-ALE) ALE signal output delay time (in relation to BCLK) 15 ns
th(BCLK-ALE) ALE signal output hold time (in relation to BCLK) -4 ns
t4(AD-ALE) ALE signal output delay time (in relation to Address) (Note 3) ns
th(AD-ALE) ALE signal output hold time (in relation to Address) (Note 4) ns
td(AD-RD) RD signal output delay from the end of address 0 ns
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:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
QBCLK)
2.  Calculated according to the BCLK frequency as follows:
9
n-05)x10" 40[ns] nis 2 for 2-wait setting, 3 for 3-wait setting.
QBCLK)
3.  Calculated according to the BCLK frequency as follows:
9
05x10" 25[ns]
QBCLK)
4.  Calculated according to the BCLK frequency as follows:
9
05x10" 15[ns]
QBCLK)
5. When using multiplex bus, set fgc k) 12.5 MHz or less.
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M16C/6C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vec2 = 5V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
| : | : : : : :
BCLK l ] I I I
th(BCLK-CS)
I tyscLk-cs) | I I I A ons(min) |
-CS .
: 2i5ns(max.) : E': tcyci :E (05 %‘ Cyc-(:l%?ns(n%in.n | i
i "
- | I 1 I I 1ol [
CSi 1\ | 1 | | 1 1 |
| tq T T T T 1 T | |
1 W(AD-ALE) th(ALE-AD) | | 0 11 1 1
(0.5 % teyc- 25ns(m|n ) (0.5 % teye- lqu(mln ) | | i 11 : | | |
1 111 I I [ I I
ADi ] Address | | N L Data ihpu.[ L _< Address
/DB ! X — — —hl tgerD -AD) | Dn(RD-DB)I 7
: b P D ns(max) tac3(RD-DB)’ 1su(DB-RD),  |ons(min.) | :
| | : | | L |((n -0.5) Xtcyc 45}ns(maxl 40ns(min.) | | |
1 | [T ] I 1l I I
] I td(AD-RD)l—D:L— I I o I i
I WBCLK-AD)I | ons(min)1 'l I I [ I !
I 25ns(max) | | 1 1 1 11 I th(BCLK-AD)
lepl Iy 1 I | [ k—ons(min.) !
. 1 1 1 1 1 1 1 1 1 1 1
ADi I X ] T I I 1 I X I
BHE :td BCLK-ALE) : i th I : : : : L—I_HI h :
I1Bns(max) | | N(BCLK-ALE) [ [ I I thrp-ap) | '
:'—H —l r—‘”‘s(m'”) . : : I 105 x teyc-10)s(min, !
ALE A R : | VAN
1 | 1 t4(BCLK-RD)! | [ th(BCL_K-RD) |
: : I 25ns(max.) : : _4 r_Ons(mln.) : :
. | } —\ I I I } }
RD ! ! Py ! ! L) ! !
Write timing
| | |
BCLK | | | I |
taBCLK-CS)| tc th(BCLK- CS)
I I I ye | R I [
| I25ns(ma>< ) r : r: ©5 .th;? %%sﬁ%m )] H Ons(min.) :
— I | | | I |
CSi : \ [ [ [ [ 1 [ * :
I T T T T T T
: : : td(BCLK- DB): : : : 'th(BCLK-DB):
- | | ﬁ40ns(mm ) | i i I i : Ons(min.) !
ﬁ)DBIi - :_ _< Adldress : K : Data output : : : : !X Address
| ) T T 1™ T T | ™ T T
| ItADALE) | o | @OBWR) i ! hwR-0B) § |
1 (0.5% 1cyC'25nS(miT-) | : | {(n-0.5) x tcyc’49)n5(mm-) | I(045 X teye-10)ns(min.) |
I I I I I I I I
I 1! [ I I I : I I
I tiBcLk-AD)! ! [ I I I I thecLK-AD)!
I 25ns(max) || [ I I 1 | K-AD),
> ! Pl I I Iy le—pl OnS(min.)
. ] h il L1 ] ] N L1 ]
E i I : | X
R e e | e
ns(max. 4 (o] ) Y
:‘_’{ - |F_ns(m|n) :_>::‘_ ns(min.) : : : : (o.5xtcyc-10}ns(min.) |
I
ALE A I : | VA
I I I ! ! I Ith(BCLK-WR !
ta(BCLK-W ( )i
: : L_J F>(ns(ma><)R|) : _J Lo_s(mln) : :
WR + 4 —\ I | [ | .
I I I I I I I I
I | I \|\ ! ! ! / | |
I I I ] ] ik I I
I
Measuring conditions n: 2 (when 2 wa!ts)
N v iy 3 (when 3 waits)
* Vcc1=\ec2=
* Input timing voltage: ML = 0.8V, \H =2.0V
e Output timing voltage: \bL = 0.4 V,\bH =24V

Figure 5.20 Timing Diagram
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M16C/6C Group 5. Electrical Characteristics

5.3 Electrical Characteristics (Vge1 = Vec2 =3 V)

53.1 Electrical Characteristics
VCC1=VCC2=3V

Table 5.40  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.
Vou High P6_0to P6_7, P7_2to P7_7,P8_0to P8_4, loy=-1mA Vee1-0.5 Veer | V
output P8_6,P8_7, P9_0to P9_7, P10_0 to P10_7
voltage PO_OtoPO_7,P1 OtoP1_7,P2_0toP2_7, lon = -1 mA Veeo— 0.5 Veeo
P3 0to P3_7,P4 OtoP4 _7,P5 0toP5_7
Vou High output voltage ~ XOUT HIGH POWER loy=-0.1mA Veer - 05 Veer | Vv
LOW POWER lon = —50 pA Veer— 0.5 Veer
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 Oto |lo . =1mA 0.5 \%
voltage P9_7,P10_0to P10_7
P0O_0toP0_7,P1_0toP1_7,P2_0toP2_7, loL =1 mA 0.5
P3_0toP3_7,P4 OtoP4_7,P5 0to P5_7
VoL Low output voltage ~ XOUT HIGH POWER loL=0.1 mA 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
Vr,-Vr. |Hysteresis |HOLD, RDY, TAQIN to TA4IN, TBOIN to TB5IN, INTO to 0.2 10 | V
INT7, NMI, ADTRG, CTSO to CTS5, SCLO to SCL5,
SDAO to SDA5, CLKO to CLKS5, TAOOUT to TA4OUT,
KIO to KI3, RXDO to RXD5, SD, SCLMM, SDAMM, ZP,
IDU, IDV, IDW
RESET 0.2 18 | V
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 0toP8_7,
P9 Oto P9 7, P10_0to P10_7
XIN, RESET, CNVSS
I 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_0toP7_7,P8 0to P8_7,
P9_0to P9_7, P10_0to P10_7
XIN, RESET, CNVSS
RpuLLup |Pull-up PO_OtoPO_7,P1 OtoP1_7,P2 0toP2_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 0toP9_7, P10_0to P10_7
Rixin Feedback resistance XIN 3.0 MQ
Rixcin | Feedback resistance  XCIN 16 MQ
VRram RAM retention voltage In stop mode 1.8 \
Note:

1. When Ve # Vo, referto 5V or 3 V standard depending on the voltage.
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M16C/6C Group 5. Electrical Characteristics

Veer=Veecz =3V
Table 5.41  Electrical Characteristics (2)
Vee1=Vee2=2.7103.3V, Vgg =0V at Ty, = -20°C to 85°C/-40°C to 85°C, fgc k) = 32 MHz unless otherwise specified.

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

lcc Power supply current|High-speed mode  |fgcLk) = 32 MHz
' _ XIN = 4 MHz (square wave), PLL multiplied by 8 27.0 mA
In single-chip, mode, 125 kHz on-chip oscillator stopped
the output pin are fecLk) = 32 MHz @)

open and other pins XIN = 4 MHz (square wave), PLL multiplied by 8 27.7 mA
are Vss 125 kHz on-chip oscillator stopped
f(BCLK) =16 MHz

XIN = 16 MHz (square wave) 13.0 mA
125 kHz on-chip oscillator stopped

40 MHz on-chip Main clock stopped

oscillator mode 40 MHz on-chip oscillator on,

diVide'by-4 (f(BCLK) =10 MHZ)

125 kHz on-chip oscillator stopped

125 kHz on-chip Main clock stopped

oscillator mode 40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator on, no division
FMR22 =1 (slow read mode)
Low-power mode  |fgcLk) = 32 MHz

In low-power mode

FMR 22 =FMR23 =1

On flash memory (1)

f(BCLK) =32 MHz

In low-power mode 40.0 A
On RAM (D)

Wait mode Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator on 20.0 uA
Peripheral clock operating

Topr =25°C

fixciny = 32 MHz (oscillation capacity High)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped 8.0 pA
Peripheral clock operating

Topr = 25°C

fxciny = 32 kHz (oscillation capacity Low)
40 MHz on-chip oscillator stopped

125 kHz on-chip oscillator stopped 6.0 pA
Peripheral clock operating

Topr =25°C

Stop mode Main clock stopped

40 MHz on-chip oscillator stopped
125 kHz on-chip oscillator stopped 2.0 uA
Peripheral clock stopped

Topr=25°C

During flash facLky = 10 MHz, PM17 = 1 (one wait)
memory program  |Veeq = 3.0 V

During flash fecLk) = 10 MHz, PM17 = 1 (one wait)
memory erase Veer =3.0V

17.0 mA

450.0 pA

160.0 pA

20.0 mA

30.0 mA

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

2. This applies when using one A/D converter (fAD = 25MHz), with the ADSTBY bit for the unused A/D converter set to 0 (A/D
operation stopped (standby).
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M16C/6C Group 5. Electrical Characteristics

Vee1=Vee2=3V

5.3.2 Timing Requirements (Peripheral Functions and Others)
(Vee1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.2.1 Reset Input (RESET Input)

Table 5.42  Reset Input (RESET Input)

Standard

Symbol Parameter . Unit
Min. Max.
tw(RSTL) RESET input low pulse width 10 us
RESET input
tw(RTSL) |
« >
Figure 5.21 Reset Input (RESET Input)
5.3.2.2 External Clock Input
Table 5.43  External Clock Input (XIN Input) (1)
Standard .
Symbol Parameter . Unit
Min. Max.

te External clock input cycle time 50 ns
tw(H) External clock input high pulse width 20 ns
tw) External clock input low pulse width 20 ns
t External clock rise time 9 ns
t External clock fall time 9 ns
Note:

1. The conditionis Vccy = Ve =2.710 3.0 V.

XIN input

— tf
tr tw(H) >« tw(L) N
< fc
Figure 5.22 External Clock Input (XIN Input)
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M16C/6C 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)

5.3.23  Timer A Input
Table 5.44  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 5.45  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 5.46  Timer A Input (External Trigger Input in One-Shot Timer Mode)
Standard .
Symbol Parameter - Unit
Min. Max.
tera) 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 5.47  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
teup)
tw(UPH)
TAIOUT input \
tw(upPL) R
[« >
Figure 5.23 Timer A Input
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M16C/6C 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 5.48  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/6C 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 5.49  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 5.50 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 5.51  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 5.25 Timer B Input
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M16C/6C 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

5.3.25 Timer S Input

Table 5.52  Timer S Input (Two-Phase Pulse Input in Two-Phase Pulse Signal Processing Mode)

Symbol Parameter - Standard Unit
Min. Max.

ty(TSH) TSUDA, TSUDB input high pulse width 2 us

tw(TsL) TSUDA, TSUDB input low pulse width 2 us

tsursuba-Tsupe) | TSUDB input setup time 1 ps

tsyrsupe-Tsupa) | TSUDA input setup time 1 us

Note:

TSUDA input / Ne

tsu(TSUDA-TSUDB) tsu(TSUDA-TSUDB)
N(

TSUDB input

Two-phase pulse input in two-phase pulse signal processing mode

tw(TSH)

tw(TSL)

>

tw(TSH) <

<
<

tsu(TSUDB-TSUDA)

/

tsu(TSUDB-TSUDA)

1. When the TSUDA and TSUDB phases are interchanged, ts,rsupa-Tsupg) @nd tsy(Tsups-Tsupa)
are also interchanged.

A A,

L tw(TSL)
S;—ﬁ/i

Timer S Input (Two-Phase Pulse Input in Two-Phase Pulse Signal Processing Mode)
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M16C/6C 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)
5.3.2.6  Serial Interface

Table 5.53  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
thc-q) TXDi hold time 0 ns
tsup-c) RXDi input setup time 100 ns
thic-p) 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 5.26 Serial Interface
5.3.2.7 External Interrupt INTi Input

Table 5.54  External Interrupt INTi Input

Standard .
Symbol Parameter in Viax Unit
tw(NH) INTi input high pulse width 380 ns
[ INTi input low pulse width 380 ns
tw(INL
INTi input
tw(INH)
< »
Figure 5.27 External Interrupt INTi Input
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M16C/6C Group

5. Electrical Characteristics

Timing Requirements

Veec1=Veeze =3V

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

5.3.2.8  Multi-master 12C-bus
Table 5.55  Multi-master 12C-bus

Symbol Parameter Stahdard Clock Mode - Fast-mode Unit

Min. Max. Min. Max.
teuF Bus free time 4.7 1.3 us
tHD:sTA Hold time in start condition 4.0 0.6 us
tLow Hold time in SCL clock 0 status 4.7 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
H - -
=W AT O
T ->| tHD-;-SjI':A tsu;sTO I(—

iiaietelaieielatutaiat Sufalisiatatiaiaiaiaieiataistaiaiel i St

te .
s
SCL y
M . S ) I
1|l T
tHD;STA tHD;DAT  THIGH tsu;DAT tsu:sTA
Figure 5.28 Multi-master 12C-bus
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M16C/6C 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 5.56  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
taco(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
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 t|me 0 ns
Notes:
1. Calculated according to the BCLK frequency as follows:
9
05x10" 60[ns]
feeLk)

2. Calculated according to the BCLK frequency as follows:

9
n +fO.5 SV 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:

9
(n-05)x10 _gons] nis 2 for 2 waits setting, 3 for 3 waits setting.
feeLk)
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M16C/6C Group 5. Electrical Characteristics

Vec1=Vec2=3V

Memory Expansion Mode and Microprocessor Mode

(Effective in wait state setting)

RD j——————-
(Separate bus) \ / ;

\(Ié_Zparate bus) \ // - 7
mltiplexed bus) \ // _______ 7
\(II\\I/I_?JItipIexed 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 5.29 Timing Diagram
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M16C/6C Group 5. Electrical Characteristics

Vec1= Ve =3V
5.34 Switching Characteristics (Memory Expansion Mode and Microprocessor
Mode)
(Vee1=Veeo =3V, Vgg =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

5.3.4.1 In No Wait State Setting

Table 5.57 Memory Expansion and Microprocessor Modes (in No Wait State Setting)

Measuring Standard .
Symbol Parameter Condition i Mo Unit
td(BCLK-AD) Address output delay time 30 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) 0 ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 2) ns
tyeCLK-CS) Chip select output delay time 30 ns
th(ecLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
t4(BCLK-ALE) ALE signal output delay time 25 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
td(BCLK-RD) RD signal output delay time Figure 5.30 30 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4(BCLK-WR) WR signal output delay time 30 ns
th(BCLK-WR) WR signal output hold time 0 ns
tyBCLK-DB) Data output delay time (in relation to BCLK) 40 ns
th(BCLK-DB) Data output hold time (in relation to BCLK) (3) 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
M -40[ns]  fgcLk) is 12.5 MHz or less.
(BCLK)
2. Calculated according to the BCLK frequency as follows:
9
05x10" 10[ns]
fecLk)
3. This standard value shows the timing when the output is off, and
does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value. R
Hold time of data bus is expressed in )
t=-CR x In(l - VOLNCCZ) DB —_.L
by a circuit of the right figure. C
For example, when Vg, = 0.2Vcp, C =30 pF, R = 1 kQ, ;I/;
hold time of output low level is
t=-30 pF x 1 kQ x |n(1 - O'ZVCCZIVCCZ)
=6.7ns.
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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/6C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode VCCl = VCC2 =3V
(in no wait state setting)
Read timing
| | | |
: : I I : | I :
BCLK _}’—\}\_/—\_/—\_)’—\_
| lecikcs) | t@cLkcs) ! | | :
“_>:30ns(max.) | 10ns(min.) | | | | |
. | | [ | ; I I /—;_
csi L\ ! L/ ! o\ ! ! !
] I | |
] " | ’ | | |
i ’ | | l | | |
I I
1 | | | | | | ]
! td(BCLK-AD)| | th(BCLK-AD): : i | |
. |<—>|I30ns(max.) | HOns(min.) ! | ! ! !
e X i X ! L X ! L X !
t T t t
I td(BCLK- | th(BCLK-ALE ! D) I I I I
L 2 ) e 1 o) | | | |
[ ! 11 | I
D S R /s N I A A N B A
| ! | | |
U yeeool s ' | | |
ns(max. .
i M) ey ": IF‘ I | I ! I
__ 0
RD ! Ay i I/ P\ I/ E\ 1/ i
! tac1(RD-DB) | i : : : ! !
l(0.5 x tcyc-GO)ns(njax.)ﬂ_ﬂ : | : : i : : |
1 : | | 1
Hi-Z | |
R - -4
: fsu(DB-RD) ————»1¢»th(RD-DB) | : I | :
: 50ns(min.) | * ' lons(min) ' . : . .
Write timing
I I ! I I I !
BCLK taBCLK-CS) | I ! I
I BCLK- I
I 30ns(max.) ) : : : 1 EJ]rEE((r:T:_iﬁ-)CS): : :
:'_W; | | : I ! -~ ' ;
P ] | | 1 T T
CSi \ | | ! I | I
: ! T T : : |/ : : :
ke foye, M ! o ! . !
| | | ' | ! l '
| I I : | I I |
| N I | th@ecLk-aD) ! I !
| lecLeno), . ! | oncny | . !
e o : I il I i |
ADi : ) ] ] H | T T H
- | ] | |
BHE ' ! ! : L X =
EamRi Moo 7| | |
S(max. - . - .
,“—21 —> = : ::(O.SXtcyc-lO)nsl(min.) | | !
] I
ALE v I\ : ! ! i | |
| I I MaecLkwr)! | thecLK-WR) : | | |
[ | 30ns(max.) |<_>: —>: :4— ons(min.)” | | | :
W I 1 1 | i ! : | T
| | | ) | | | |
| | | ]
: : : ld(BCLK-DB)I : : th(BCLK-DB)! I |
| | ﬁIOns(maX-) : | K_,}Ons(mln.) : :
I [ I }
Hi-Z TT 1
T S S o SN [N S S S S
| | | le e —>| | | |
! ! ' oswR) thwroe)' i ! ‘
(0.5 x teyc-40)ns(min.) (0.5 x teyc-10)ns(min.)
1
tC =
ve 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

RO1DS0034EJ0210 Rev.2.10
Jul 31, 2012

RENESAS

Page 91 of 96



M16C/6C Group 5. Electrical Characteristics

Vee1=Veez2 =3V
Switching Characteristics
(Vec1 =Veec2 =3V, Vgs =0V, at Ty, = -20°C to 85°C/-40°C to 85°C unless otherwise specified)

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

Table 5.58 Memory Expansion Mode and Microprocessor Mode (in 1 to 3 Waits Setting and When
Accessing External Area)

i Standard
Symbol Parameter Measgrlng . Unit
Condition Min. Max.
td(BCLK-AD) Address output delay time 30 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) 0 ns
th(wRr-AD) Address output hold time (in relation to WR) (Note 2) ns
ty@cLK-CS) Chip select output delay time 30 ns
thBCLK-CS) Chip select output hold time (in relation to BCLK) 0 ns
t4(BCLK-ALE) ALE signal output delay time 25 ns
th(BCLK-ALE) ALE signal output hold time See -4 ns
t4(BCLK-RD) RD signal output delay time Figure 5.30 30 ns
th(BCLK-RD) RD signal output hold time 0 ns
t4BCLK-WR) WR signal output delay time 30 ns
th(BCLK-WR) WR signal output hold time 0 ns
t4(BCLK-DB) Data output delay time (in relation to BCLK) 40 ns
th(eCLK-DB) Data output hold time (in relation to BCLK) (3) 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:
(n-0.5) x 10° 40ns nis 1 for 1 wait setting, 2 for 2 waits setting and 3 for 3 waits setting.
f(BCLK) [ns] When n =1, figci k) is 12.5 MHz or less.
2. Calculated according to the BCLK frequency as follows:
9
0.5x10" 10[ns]
(BCLK)
3. This standard value shows the timing when the output is off,
and does not show hold time of data bus.
Hold time of data bus varies with capacitor volume and pull-up
(pull-down) resistance value. R
Hold time of data bus is expressed in
t=-CR x |n(1—VOL/VC(:2) DBi ﬂ
by a circuit of the right figure. c
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 In(1 - 0'2VCCZ/VCC2)
=6.7ns.
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5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vecz = 3V
(in 1 to 3 waits setting and when accessing external area)
Read timing
I I I
BCLK I : | \ ; I : I
A N I A
| X)) 1 Ons(min ! |
anc | | g | !
TSI ! ! ! i Lo/ | | i
! I ] ! ! : I :
’ foe | :: ! ! ' l !
I I I : | I I !
1 | 1 | | | 1 |
| | | | | : I |
| td(BCLK-AD) ! I I th(BCLK-AD) | : |
I 130ns(max.) I | | L_>|Ons(m|n.) | | |
ADi —) ' ' : — | l :
BAE LA l I : l P( ! | !
! tgéEsC(Lmlng;_E) I thBcLk-ALE)| I th(RD-AD) :"} i | : I
on LN :‘ilns(mln.) : : Ons(min.) | : | : :
I I ! /—f'\ I
e LN | | B | | |
! : ' td{BCLK-RD): | L D‘(BC'-_K'RD): : |
: ﬂ_p:SOns(max.) : : _’: r_ons(m'n-) : : :
I
RD I | I I | I I I
2 . Ju— | o : :
: b I' taco(rD-DB) | | . | | [
' |l {(n+0.5) x teyc-60}ns(pax) ! Ll i | i
- I le >
DB -—:—HLZ———-:- ————— i ————— L— i I}————} ————— i
| | |
[ ! ! : e Ith(RD-DB)! !
tsu(DB-RD) ons(min.)
50ns(min.)
Write timing
I | J | I I |
I | I
sy | : | becueos)| : :
IH_’: . : : : I, 0Ons(min.) i | !
s T\ I I ! Y | | :
1 I T T 1 ] 1 | d |
e feye | =I I b I | I
I I | : I I I !
1 ! | | | [ 1 |
I I [ | I : ! |
: ‘td(BC(LK-A)D): ! ! : tg(B(CL_K-)AD) | | !
30ns(max. ns(min. ] |
ADi g i i : — : | :
I I
BHE L X ' I ! I X ! | !
:gﬁéBC(LK-A;_E) : th(B(ELK-?LE)' | W I : !
ns(max. -Ans(min. | - . 1 |
:‘": meing ! ! I (05 xteyc-10)ys(min) I : !
i I I
NS ) S | : , | ,
i I tBCLKWR) | Il hECLK-WR) I I !
| I 30ns(max.) M —b: [ Ons(min)) | | | !
WR I 1 ] | I ! | | T
' | I ' ! l | .
I | 1 [
! ! ' tdBCLK-DB) ! : — DB): | :
I [N ey OnS(MEX.) : 1 W’:Ons(min.) : ! :
1 : Hi-Z JI_ } r t i : |
DBi __:- _____ T |_{ '! ! Tt T T T T T T T T
I I I le 1 — ! I !
I I ] r i I I !
: ) td(DB-WR) th(wR-DB)
{(n-0.5) x tcyc -40ins(min.) (0.5 x teyc-10)ns(min.)
-1
oy = fiecLk)
Measuring conditions n: 1 (when 1 wait)
e Vel = Wecs = 3V 2 (when 2 waits)
« Input timing voltage: ML =0.6 V, \u =2.4V 3 (when 3 waits)
¢ Qutput timing voltage: \bL = 1.5V, \by =15V

Figure 5.32 Timing Diagram
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M16C/6C Group 5. Electrical Characteristics

Vee1=Veez2 =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 signal output hold time
h(BCLK-WR) g p Figure 5.30 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.
QBCLK)
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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M16C/6C Group

5. Electrical Characteristics

Memory Expansion Mode and Microprocessor Mode Vce1= Vec2 =3V
(in 2 or 3 waits setting, and when accessing external area and using multiplexed bus)
Read timing
I | I I | I I |
' : : : ' : : :
BCLK I taBcLk-cs) ! ! ! ! bhBCLK-CS)
- Ons(min.)
le_Sons(max) " | e foye » (osncyt?-(lo)ng(?%m)n"—’ |
[l I I I I I N—I—H |
— l I I I I Il I
e e ' : : -
i W(AD-ALE) th(ALE-AD) I I [ I : I
((IJ .5 X teyc- 40nsa(mmI 0.5 x tc C-QILS s(min.) ! ! : ! : : Lo !
) ] 11 [ I
D SRR D SR S T S G
/DB ! M bt tgrzé?n?éﬁ? ' th(RD-DB) '
: h P ,"_ " tac3(RD-DB)! 1tsu(DB-RD); 1 ons(min.) | :
| | : I 1{(n-0.5) Xtcyc GO}ns(maxl 50ns(min.) | |
I I [T I I Il I I
I | : td(AD.RD)l_.: L_ | | 1l | |
I WBCLK-AD)I | ons(min)| ‘I I I I I '
I 50ns(max) | | : I : : : : I th(BCL_K-AD)I
. 1 1 I | 1 ! 1 1 11 :‘—'!0ns(m|n.) 1
ADi | ] 1 I I Il I X I
BHE P » — i l w = l
(BCLK-ALE) ! | tymoLk-ALE e—L
I 25ns(max.) [ ( ) [ [ I M thrp-ap) | 1
:'_’Il —! r_4ns(m|n ) : : : : : :(0.5 * toyc-10)ns(min. I
ALE N N : | VAR
I I I tdBCLK- RD)' ! ! ' th(BCLK-RD) I
: : I 40ns(max.) I : _’: r_Ons(mln) q :
o | | —\ I I I | |
RD ! ' L\ ! ! LS ! !
Write timing
BCLK I I I
| | | I i I
tdBCLK-CS) | teye | | , i thECLK- CS)
) P > th(wi
| ISOnS(maX ) : r : r: ©s .x Ilcyc (10)ns(m|n )} “_’l Ons(min.) :
S I I I I I I
CSi 1\ | | | | | | * 1
| I T T T T T : T ] 1
I I I W(BCLK-DB)! ! [ th(scLK-DB)!
| | il : i oo
. - | 1
ﬁDDEi —:——{ Address | K | Data output | : : ! |X Address'
| [ T T e T T Tole T T
| I tdaD-ALE) | | i | ld(DB-WR) . ! | thwrDB) d
I(0»5><1cyc-4ons(mir|1-) | : | ((n-0.5)xIcyc-5P}nS(m|n.) | |(0.5Xtcyc-10)qs(mln.) |
I I I I I I I 1
I I : [ I I I : I 1
I taBeeLk-AD)! | I : I I I I thscLk-AD)!
I 50ns(max.) : | : | : : : : L_JOns(min.) H
ADi ] il L1 ] ] 1y L1 1
] X ] : [ ] ] [ ] IX 1
BHE | T T, | | H = I
td(BCLK-ALE)! | th(BCLK-ALE) td(AD-WR) >
I 25ns(max) ! | -ans(min. g I I | thwr-AD)! ]
:‘_ﬂl - F_ns(mm) :_>i:" ns(min.) : : : : (0.5 % teyc-10)ns(min) 1
we LN L | | 5 L/ N\
] I I i | I | th(BCLK-WR) | 1
td(BCLK-W (BCL )
: : L_.:4O(r15(ma><.)R|) : _J :ﬂ‘s(m'“') : :
L H H h | | 1 H H
W | | ) — . T |
! ! o ! ! h ! !
|
tC =
ve fBCLK)
Measuring conditions n: 2 (when 2 waits)
e \Vce1= Wec2 = 3V 3 (when 3 waits)
* Input timing voltage: ML = 0.6 V,\H =2.4V
¢ Qutput timing voltage: \bL = 1.5V, \by =15V
Figure 5.33 Timing Diagram
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M16C/6C Group Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

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

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

Ho

*1
D

EHHHHHHHHHHHHHHHHHHHHHHHHHHHHE

O

NOTE)
1. DIMENSIONS "1" AND "2"
DO NOT INCLUDE MOLD FLASH.
2. DIMENSION "3" DOES NOT
INCLUDE TRIM OFFSET.

E
He

Dimension in Millimeters
Symbel T Min [ Nom [ Max
D ]19.8]20.0]20.2
E 13.8| 14.0| 14.2
Ay | — | 28| —
Hp | 22.5] 22.8| 23.1

Tl EEEEEEELLN

;iH

JARRRRRRARARRRRAARAR

Q O

i HHHHHHHHHHHHHHHHHHHHHHHHHH
Lﬁ Index mark

100

¢

Az
T
m

16.5| 16.8 | 17.1

A | — | — 1305

[\ 1, Ar| 0 |01]o02

) i 7 bp [0.25] 0.3 0.4

< L ¢ [013][015] 0.2

@ N 9 0° [ — ] 10°

aly] * [&]x @) Detail F € | — [065] —

x | — ] —1]0a3

y — | — 010

Zp | — [0.575] —

Zg | — ]0.825]| —

L [o4]06] 08
JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LQFP100-14x14-050 | PLQPO100KB-A | 100P6Q-A/ FP-100U/ FP-100UV | 069 |

Ho
*1

RRRRRRRRRRRRRARRARARRARAR

O

NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH
2. DIMENSION "*3' DOES NOT
INCLUDE TRIM OFFSET.

E

RAAAARARARARAAAAARAARARRA

0

by

Dimension in Millimeters
il Symbol | "Min | Nom| Max
D |13.9]14.0] 141
E 1139]14.0| 141
Terminal cross section A | — | 14 | —

Hp | 15.8 | 16.0| 16.2
He | 15.8] 16.0| 16.2
Al — | — |17

A1 | 0.05| 0.1 |0.15

CEEREEEEEREEEEREEREERE L

8

Q %

LLLCLELELLEEELLEEELLELE

, Index mark bp [ 0.15[0.20] 0.25
= F by [ —Jo018] —
¢ 10.09]0.145] 0.20
i | J s L 1 0.125
JAORAAANNANAARNOAAANRNAAAAANNYT N\, u‘ ‘ P e | — 8°
— - € [— 05—
g 2 Sy 2 L 77 X | — | — |0.08
¢ @ L y [ — | — 008
Detail F ;D — U —
E| — |10 | —
L [035] 05065
L|— 10—
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REVISION HISTORY

M16C/6C Group Datasheet

Description
Rev. Date
Page Summary

1.00 Jul 15, 2009 - First Edition issued.

2.00 Feb 07, 2011 Overall |0004h Processor Mode Register 0: Combined differing reset values into one.
Overall |0019h Voltage Detector 2 Flag Register: Changed the reset value from “0000 X000b".
Overall |001Ah Voltage Detector Operation Enable Register: Changed reset value from “000X

0000b”.
Overall |002Ah Voltage Monitor 0 Control Register: Changed reset value from “1100 XX10b".
Overall |002Bh Voltage Monitor 1 Control Register: Changed reset value from “1000 1X10b".
Overall |02B9h I2C0 Status Register 1: Changed reset value from “00h”.
Overall |0324h Increment/Decrement Flag: Changed name from Up/Down Flag.
Overall |03DCh D/A Control Register: Changed reset value from “XXXX XX00b”.
Overall |Changed the UVCC pin from “Input” to “I/O”.
Overview
Chap. 1. |Changed from “INPC10 to INPC17" to “INPC1_0 to INPC1_7” and from “OUTC10 to
OUTC17”" to “OUTC1_0 to OUTC1_7".
1 1.1.1 Applications: Added the note.
3 Table 1.2 Specifications (2/2):
» Changed the value in the Current Consumption row to “Described in Electrical
Characteristics”.
* Deleted note 1.
4 Table 1.3 Product List: Changed the development status.
5 Figure 1.2 Marking Diagram (Top View): Added the detail explanations for the 7-digit date
code.
7,8 Figure 1.4 Pin Assignment and Figure 1.5 Pin Assignment:
Added “/TSUDA” to P8_0 and “/TSUDB" to P8_1.
9 Table 1.4 Pin Names (1/2): Added “/TSUDB” to P8_1 and “/TSUDA” to P8_0.
11 Table 1.6 Pin Functions (1/3):
» Changed the description of CNVSS pin.
» Changed the description of HOLD pin.
12 Table 1.7 Pin Functions (2/3): Added “TSUDA, TSUDB?" to the pin name of Timer S.
13 Table 1.8 Pin Functions (3/3): Deleted notes 1 and 2.

Address Space

18

Figure 3.2 Memory Map: Added note 1 and 3 to the reserved areas.

Special Function Registers (SFRs)

20 Table 4.1 SFR Information (1):
* Deleted “the VCR1 register, the VCR2 register” from note 2.
* Deleted notes 5 to 6 and added note 5.
21 Table 4.2 SFR Information (2): Deleted notes 2 to 6 and added note 2.
35 Table 4.16 SFR Information (16): Deleted “00000010b” from values after hardware reset in
note 2.
43 4.2.1 Register Settings: Added the description regarding read-modify-write instructions.
44 Table 4.26 Read-Modify-Write Instructions: Added.

Electrical Characteristics

Chap. 5. |Moved the measuring conditions in note 1 to below the table title.
Chap. 5. |Reordered figures and tables in 5.2.2 Timing Requirements (Peripheral Functions and
Others) and 5.3.2 Timing Requirements (Peripheral Functions and Others).
45 Table 5.1 Absolute Maximum Ratings:
+ Changed the Condition of the V¢, row.
» Added the Vggg row.
* Added a row for the data area value to Ty, (Flash program erase).
» Added the note 1.
46 Table 5.2 Recommended Operating Conditions (1/3): Added the lopsym) row and deleted
note 3.
47 Table 5.3 Recommended Operating Conditions (2/3): Added the Igy (sym) row and deleted

note 3.




REVISION HISTORY

M16C/6C Group Datasheet

Description
Rev. Date
Page Summary
2.00 Feb 07, 2011 49 Table 29.5 A/D Conversion Characteristics (1/2):
Added the Measuring Condition of the Resolution row.
50 Table 5.6 A/D Conversion Characteristics (2/2): Added the note 5.
52 Table 5.9 CPU Clock When Operating Flash Memory (fgcLk)):
Added the Typ. value of the Low current consumption read mode.
52 Table 5.10 Flash Memory (Program ROM 1, 2) Electrical Characteristics:
» Added a condition to the Read voltage row.
» Modified note 1.
* Deleted the example stated in note 4.
53 Table 5.11 Flash Memory (Data Flash) Electrical Characteristics:
Changed “128 groups” to “256 groups” in note 4.
54 Table 5.12 Voltage Detector 0 Electrical Characteristics: Added the condition in the Ve
row.
55 Table 5.15 Power-On Reset Circuit:
* Added the Vo1 and typor) row.
+ Deleted the Condition of t,y, row.
» Added the last line in note 1.
55 Figure 5.5 Power-On Reset Circuit Electrical Characteristics:
* Changed the signal name “0.1 V" to “Vyo.1".
* Deleted note 2.
57 Table 5.17 40 MHz On-Chip Oscillator Electrical Characteristics:
Changed the Condition in the focoagm row.
59 Table 5.20 Electrical Characteristics (2): Added “ZP, IDU, IDV, IDW" to the V1, - V1. row.
60 Table 5.21 Electrical Characteristics (3):
Added the During flash memory program row and During flash memory erase row.
65,83 |5.2.2.5and 5.3.2.5 Timer S Input: Added.
67,85 |5.2.2.8 and 5.3.2.8 Multi-master 12C-bus: Added.
68 Table 5.36 Memory Expansion Mode and Microprocessor Mode:
Changed RDY input setup time from 30.
68 to 75, |Table 5.36 to Table 5.39 and Table 5.56 to Table 5.59 Memory Expansion Mode and
86 to 93 |Microprocessor Mode:
Deleted the following:
. m input setup time
+ HOLD input hold time
» HLDA output delay time
69, 87 |Figure 5.16 and Figure 5.29 Timing Diagram:
Deleted lower figure (Common to wait state and no wait state settings).
77 Table 5.40 Electrical Characteristics (1): Added “ZP, IDU, IDV, IDW” to the V1, - V1. row.
78 Table 5.41 Electrical Characteristics (2):
Added the During flash memory program row and During flash memory erase row.
86 Table 5.56 Memory Expansion Mode and Microprocessor Mode:
Changed RDY input setup time from 40.
2.10 Jul 31, 2011 |Electrical Characteristics

Vecc=5V

61

Table 5.21 Electrical Characteristics (3): Changed the Measuring Condition column of 40
MHz on-chip oscillator for the 40 MHz on-chip oscillator mode in the Ic.

Vec=3V

79

Table 5.41 Electrical Characteristics (2): Changed the Measuring Condition column of 40
MHz on-chip oscillator for the 40 MHz on-chip oscillator mode in the Ic.

All trademarks and registered trademarks are the property of their respective owners.
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General Precautions in the Handling of MPU/MCU Products

The following usage notes are applicable to all MPU/MCU products from Renesas. For detailed usage notes
on the products covered by this manual, refer to the relevant sections of the manual. If the descriptions under
Genera Precautionsin the Handling of MPU/MCU Products and in the body of the manual differ from each
other, the description in the body of the manual takes precedence.

1. Handling of Unused Pins

Handle unused pins in accord with the directions given under Handling of Unused Pins in the
manual.

— The input pins of CMOS products are generally in the high-impedance state. In operation
with an unused pin in the open-circuit state, extra electromagnetic noise is induced in the
vicinity of LSI, an associated shoot-through current flows internally, and malfunctions occur
due to the false recognition of the pin state as an input signal become possible. Unused
pins should be handled as described under Handling of Unused Pins in the manual.

2. Processing at Power-on
The state of the product is undefined at the moment when power is supplied.

— The states of internal circuits in the LSI are indeterminate and the states of register
settings and pins are undefined at the moment when power is supplied.
In a finished product where the reset signal is applied to the external reset pin, the states
of pins are not guaranteed from the moment when power is supplied until the reset
process is completed.
In a similar way, the states of pins in a product that is reset by an on-chip power-on reset
function are not guaranteed from the moment when power is supplied until the power
reaches the level at which resetting has been specified.

3. Prohibition of Access to Reserved Addresses

Access to reserved addresses is prohibited.

— The reserved addresses are provided for the possible future expansion of functions. Do
not access these addresses; the correct operation of LSl is not guaranteed if they are
accessed.

4. Clock Signals

After applying a reset, only release the reset line after the operating clock signal has become

stable. When switching the clock signal during program execution, wait until the target clock

signal has stabilized.

— When the clock signal is generated with an external resonator (or from an external
oscillator) during a reset, ensure that the reset line is only released after full stabilization of
the clock signal. Moreover, when switching to a clock signal produced with an external
resonator (or by an external oscillator) while program execution is in progress, wait until
the target clock signal is stable.

5. Differences between Products

Before changing from one product to another, i.e. to one with a different part number, confirm
that the change will not lead to problems.

— The characteristics of MPU/MCU in the same group but having different part numbers may
differ because of the differences in internal memory capacity and layout pattern. When
changing to products of different part numbers, implement a system-evaluation test for
each of the products.




Notice

1. Descriptions of circuits, software and other related information in this document are provided only to illustrate the operation of semiconductor products and ] You are fully r 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 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 El assumes no 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 equipment; test and measurement equipment; audio and visual equipment; home electronic appliances; machine tools; personal electronic

equipment; and industrial robots etc.

"High Quality": Trar , 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 Electronics products described in this document 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 characteristics such as the occurrence of failure at a certain rate and
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
redundancy, fire control and malfunction prevention, appropriate treatment for aging degradation or any other appropriate measures. Because the evaluation of microcomputer software alone is very difficult,
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 compliance with all applicable laws and regulations 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.

o

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
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 information contained in this document 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.
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