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1LENESANS
M16C/28 Group (M16C/28, M16C/28B) REJO3B0201-0050

SINGLE-CHIP 16-BIT CMOS MCU Rev.0.50
2006.09.15

1. Overview

The M16C/28 Group (M16C/28 and M16C/28B) MCU are single-chip control MCU, fabricated using high-
performance silicon gate CMOS technology with the M16C/60 series CPU core. The M16C/28 Group
(M16C/28 and M16C/28B) are housed in 64-pin and 80-pin plastic molded LQFP packages and also in 85-
pin plastic molded TFLGA (Thin Fine Pitch Land Grid Array) package. With a 1-Mbyte address space, this
MCU combines advanced instruction manipulation capabilities to process complex instructions by less
bytes and execute instructions at higher speed. It includes a multiplier and DMAC adequate for office
automation, communication devices and other high-speed processing applications.

The M16C/28 has Normal-ver., T-ver., and V-ver.. The M16C/28B has Normal-ver. only.

This hardware manual describes the Normal-ver. only. Please contact Renesas Technology Corp. for
T-ver./V-ver. information.

1.1 Applications
Audio, cameras, office equipment, communication equipment, portable equipment, home appliances (in-
verter solution), motor control, industrial equipment, etc.
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M16C/28 Group (M16C/28, M16C/28B) 1. Overview

1.2 Performance Overview
Table 1.1 and 1.2 outline performance overview of the M16C/28 Group (M16C/28, M16C/28B).

Table 1.1 M16C/28 Group (M16C/28, M16C/28) Performance (80/85-Pin Package)

Item Performance
CPU Number of basic instructions | 91 instructions
Minimum instruction 41.7 ns (f(BCLK) = 24 MHz, Vcc=4.2 V t0 5.5 V) (M16C/28B)
excution time 50 ns (f(BCLK) = 20 MHz, Vcc = 3.0 V to 5.5 V) (M16C/28, M16C/28B)
100 ns (f(BCLK) = 10 MHz, Vcc=2.7 V t0 5.5 V) (M16C/28, M16C/28B)
Operation mode Single chip mode
Address space 1M bytes
Memory capacity See Table 1.3
Peripheral I/O port Input/Output : 71 lines
Function Multifunction timer TimerA:16 bits x 5 channels, TimerB:16 bits x 3 channels

Three-phase Motor Control Timer
TimerS (Input Capture/Output Compare)
: 16bit base timer x 1 channel (Input/Output x 8 channels)

Serial /10 2 channels (UARTO, UART1)

UART, clock synchronous
1 channel (UART2)

UART, clock synchronous, 12C bus®, or IEbus(®
2 channels (S1/03, SI/04)

Clock synchronous
1 channel (Multi-Master 12C bus(®)

A/D converter 10 bits x 24 channels

DMAC 2 channels

Watchdog timer 15 bits x 1 (with prescaler)

Interrupt 25 internal and 8 external sources, 4 software sources, 7 levels
Clock generation circuit 4 circuits

» Main clock (*)
* Sub-clock (*)
 On-chip oscillator
 PLL frequency synthesizer
(*) Equipped with a built-in feedback resistor

Oscillation Stop Detect Main clock oscillation stop, re-oscillation detect function
Function
Voltage detection circuit Available
Electrical Power supply voltage Vce=4.2Vt0 5.5V (f(BCLK) = 24 MHz) (M16C/28B)
Characteristics Vcec=3.0Vto 5.5V (f(BCLK) = 20 MHz) (M16C/28, M16C/28B)
Vcec=2.7V105.5V (f(BCLK) = 10 MHZz) (M16C/28, M16C/28B)
Power consumption 16 mA (Vcc =5V, f(BCLK) = 20 MHz)

25 pA (f(XCIN) = 32 KHz on RAM)

3.0 pA (Ve = 3V, f(XCIN) = 32 KHz, in wait mode)
0.7 pA (Vcc = 3V, in stop mode)

Flash Memory | Program/erase supply voltage 27Vto55V

Program and erase endurance 100 times (all space) or 1,000 times (Blocks 0 to 5)
/10,000 times (Block A, Block B®))

Operating Ambient Temperature -20 to 85°C/-40 to 85°C)
Package 80-pin plastic mold LQFP, 85-pin plastic mold TFLGA
NOTES:

1. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

2. IEBus is a trademark of NEC Electronics Corporation.

3. Refer to Table 1.5 to 1.7 for number of program/erase.

4. Use PLL frequency synthesizer to use M16C/28B at f(BCLK) = 24 MHz.
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M16C/28 Group (M16C/28, M16C/28B)

1. Overview

Table 1.2 M16C/28 Group (M16C/28, M16C/28) (64-Pin Package)

Item Performance
CPU Number of basic instructions | 91 instructions
Minimum instruction 41.7 ns (f(BCLK) = 24 MHZ, VCC = 4.2 V t0 5.5 V) (M16C/28B)
excution time 50 ns (f(BCLK) = 20 MHZ, VCC = 3.0V to 5.5V) (M16C/28, M16C/28B)
100 ns (f(BCLK) = 10 MHZ, VCC = 2.7V to 5.5V) (M16C/28, M16C/28B)
Operation mode Single chip mode
Address space 1M bytes
Memory capacity See Table 1.3
Peripheral I/O Port Input/Output : 55 lines
Function Multifunction timer TimerA:16 bits x 5 channels, TimerB:16 bits x 3 channels
Three-phase Motor Control Timer
TimerS (Input Capture/Output Compare)
: 16bit base timer x 1 channel (Input/Output x 8 channels )
Serial I/O 2 channels (UARTO, UART1)
UART, clock synchronous
1 channel (UART2)
UART, clock synchronous, 12C bus(®), or IEbus(?)
1 channels (SI/03, SI/04)
Clock synchronous
1 channel (Multi-Master 12C bus(Y)
A/D converter 10 bits x 13 channels
DMAC 2 channels
Watchdog timer 15 bits x 1 (with prescaler)
Interrupt 24 internal and 8 external sources, 4 software sources, 7 levels
Clock generation circuit 4 circuits
* Main clock(*)
* Sub-clock(*)
* On-chip oscillator
* PLL frequency synthesizer
(*) Equipped with a built-in feedback resistor
Oscillation Stop Detect Main clock oscillation stop, re-oscillation detect function
Function
Voltage detection circuit Available
Electrical Power supply voltage Vcec=4.2V 10 5.5V (f(BCLK) = 24 MHz) (M16C/28)
Characteristics Vce=3.0Vt05.5V (f(BCLK) = 20 MHz) (M16C/28, M16C/28B)
Vce=2.7V 1055V (f(BCLK) = 10 MHz) (M16C/28, M16C/28B)
Power consumption 16 mA (Vcc=5YV, f(BCLK) = 20 MHz)
25 pA (f(XCIN) = 32 KHz on RAM)
3.0 pA (Vcc =3V, f(XCIN) = 32 KHz, in wait mode)
0.7 pA (Vcc =3V, in stop mode)
Flash Memory | Program/erase supply voltage 27Vto55V
Program and erase endurance 100 times (all space) or 1,000 times (Blocks 0 to 5)
/10,000 times (Block A, Block B(®)
Operating Ambient Temperature -20 to 85C°/-40 to 85C°(3)
Package 64-pin plastic mold LQFP
NOTES:

1. 12C bus is a trademark of Koninklijke Philips Electronics N. V.

2. IEBus is a trademark of NEC Electronics Corporation.

3. Refer to Table 1.5 to 1.7 for number of program/erase.

4. Use PLL frequency synthesizer to use M16C/28B at f(BCLK) = 24 MHz.
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M16C/28 Group (M16C/28, M16C/28B) 1. Overview

1.3 Block Diagram

Figure 1.1 is a block diagram of the M16C/28 Group (M16C/28, M16C/28B), 80-pin and 85-pin package.
Figure 1.2 is a block diagram of the M16C/28 Group (M16C/28, M16C/28B), 64-pin package.

A8 A8 8 A8
Y Y
/O Ports [PortPo] [PortP1] [PortP2]| [ PortP3]
3
I'| Internal Peripheral Functions il
Gl I
Timer (16 bits) UART/clock synchronous SI/O System clock generator -
Qutput (Timer A) : 5 (8 bits x 3 channels) XIN-XouT Y
Input (Timer B) : 3 Clock synchronous SI/O XCIN-XCOUT S N
20n PWM (8 bits x 2 channels) On-chip oscillator B | ©
-phase )
Multi-master 12C bus PLL frequency synthesizer
Timer S ]
Input capture/ ,},’
( Output compare — |- L
Time measurement : 8 channels M16C/60 Series CPU Core Memory ?E *®
| Waveform generating : 8 channels |
I | ROM® ]
A/D converter RoH | ROL 3l g
! RIH | RiL UsP = g TN
(20 bits x 24 channels) R2 @ 0
ne ISP RAM E ~
INTB
Watchdog timer AQ ] I
(15 bits) Al g
FB | FLG | Multiplier S [P
DMAC AN o
(2 channels) E
NOTES:

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

Figure 1.1 M16C/28 Group (M16C/28, M16C/28B), 80-Pin/85-Pin Block Diagram
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M16C/28 Group (M16C/28, M16C/28B) 1. Overview
A4 A3 8 A4
Y Y Y
/0 Ports [PortP0| [PortPi] [PortP2] [ PortP3]
g
Internal Peripheral Functions % “PV’OO
o
Timer (16 bits) UART/Clock synchronous SI/O System clock generator :
Output (Timer A) : 5 (8 bits x 3 channels) XIN-XouT g
Input (Timer B) : 3 Clock synchronous SI/O XCIN-XCOUT S |-
3-ohase PWM (8 bits x 1 channel) On-chip oscillator 3 | ©
-phase 4
Multi-master 12C bus PLL frequency synthesizer L
Timer S o
( Input capture/ o
Output compare . i >
Time measurement : 8 channels M16C/60 Series CPU Core Memory 2 ©
Waveform generating : 8 channels |
ROM®) —
ROH | Rl | SB | o
A/D converter R1H | RIL Usp o ko
(10bits x 13 channels) 25 ISP RAM®) T IN
©
[ | .
Watchdog timer A0 —
(15 bits) Al 0| |
EB [ FLG | Multiofi o | L. o
ultiplier — |- -
DMAC T o0
(2 channels) o
NOTES:
1. ROM size depends on MCU type.
2. RAM size depends on MCU type.

Figure 1.2 M16C/28 Group (M16C/28, M16C/28B), 64-Pin Block Diagram
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M16C/28 Group (M16C/28, M16C/28B) 1. Overview

1.4 Product Information

Tables 1.3 and 1.4 list the M16C/28 Group product information and Figure 1.3 shows the product number-
ing system. The specifications are partially different between normal-ver.and T/ V-ver..

Table 1.3 M16C/28 Product List -Normal-ver. As of September, 2006
ROM RAM
Type Number Capacity Capacity Package Type Remarks Product Code
M30280F6WG (N) 48K +4 K 4K
M30280F8WG (N) 64K+ 4K 4K PTLGO0085JB-A (85F0G)
M30280FAWG (N) 96 K +4 K 8 K
M30280F6HP (N) 48 K +4 K 4K
M30280F8HP (N) 64K+ 4K 4K
PLQPO080KB-A (80P6Q-A) Flash U3. US U7. U9
M30280FAHP (N) 96 K +4 K 8K Memory , Uo, U/,
M30280FCHP (N) | 128K +4K 12K
M30281F6HP (N) 48K + 4K 4K
M30281F8HP (N) 64 K+ 4K 4K
PLQP0064KB-A (64P6Q-A)
M30281FAHP (N) 96 K +4 K 8K
M30281FCHP (N) 128K+ 4 K 12 K
M30280M8-XXXHP  (N) 64 K 4K
M30280MA-XXXHP (N) 96 K 8K PLQPOO0O80OKB-A (80P6Q-A)
M30280MC-XXXHP (N) 128 K 12 K Mask
ROM U3, U5
M30281M8-XXXHP  (N) 64 K 4 K
M30281MA-XXXHP (N) 96 K 8 K PLQPO0064KB-A (64P6Q-A)
M30281MC-XXXHP (N) 128 K 12 K
(N): New
Table 1.4 M16C/28B Product List -Normal-ver. As of September, 2006
ROM RAM
Type Number Capacity Capacity Package Type Remarks | Product Code
M30280FCBHP (D) 128K+ 4K 12 K PLQPO0O80KB-A (80P6Q-A) Elash U7
M30281FCBHP (D) 128K+ 4 K 12 K PLQPO0064KB-A (64P6Q-A) | Memory

(D): Under development
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M16C/28 Group (M16C/28, M16C/28B)

1. Overview

L Product code

NOTE:

1. "+4K bytes" is available only in flash memory ver..

Package type:
HP : Package PLQPO080KB-A(80P6Q-A)
PLQP0064KB-A(64P6Q-A)

WG : Package PTLG0085JB-A(85F0G)

Version
(no): M16C/28 Group Normal-ver.
B: M16C/28B Group

ROM capacity / RAM capacity (1):
6 : (48K+4K) bytes / 4K bytes
8 : (64K + 4K) bytes / 4K bytes
A: (96K + 4K) bytes / 8K bytes
C: (128K + 4K) bytes / 12K bytes

Memory type:
F : Flash memory version
M : Mask ROM version

Pin count
(The value itself has no specific meaning)

M16C/28 Group, M16C/28B Group

M16C Family

Figure 1.3 Product Numbering System
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M16C/28 Group (M16C/28, M16C/28B)

1. Overview

Table 1.8 Pin Characteristics for 85-pin Package (continued)

Pin | Control Interrupt ) . ) . . Multi-master . PLQPO080KB-A

No. Pin Port Pin Timer Pin | Timer S Pin UART Pin 2C bus Pin Analog Pin Pin Number
E8 P15 |INT3 IDV ADTRG 54
E9 Ple |[INT4 IDW 53

E10 P17 |INTs IDU INPC17 52
F1|Vcc 13
F2|Vce 13
F3 P85 | NMI SD 14
F8|Vss® (11)

OUTClo/
F9 P20 INPC1o0 SDAMM 51
OUTC11/
F10 P21 INPC11 SCLmm 50
Gl P84 |INT2 ZP 15
G2 P83 |INT1 16
G3 P82 |INTo 17
OUTC12/

G8 P22 INPC12 49
OUTC13/

G9 P23 INPC13 48
OUTC14/
G10 P24 INPC14 47
H1 P81 TAaN /U 18
H2 P8o TA40uT /U 19
H3 P71 TAOIN RxD2 / SCL2 / CLK1 26
H4 P66 RxD1 29
H5|Vss® (11)
H6 P3s 34
H7 P32 SouT3 37
OUTC1s/

H8 P25 INPC15 46
OUTC1ls/

H9 P26 INPC1le 45
OUTC17/

H10 P27 INPC17 44
J1 P76 TA30UT 21
J2 P74 TA20uT / W 23
J3 P72 TA1ouT/V CLK2 / RxD1 25
J4 P67 TxD1 28

RTS1/CTS1/ CTSo /
J5 P64 CLKS1 31
J6 P36 33
J7 P33 36
J8 P62 RxDo 41
J9 P60 RTSo / CTSo 43

J10 P61 CLKo 42
K1 P77 TA3IN 20
K2 P7s TA2IN | W 22
K3 P73 TALN/ V. CTS2/RTS2/ TXD1 24

TxD2/ SDA2/ RTS1/
K4 P70 TAoouT CTS1/CTSo/ CLKS1 27
K5 P65 CLK1 30
K6 P37 32
K7 P34 35
K8 P63 TxDo 40
K9 P3o CLK3 39
K10 P31 SIN3 38
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M16C/28 Group (M16C/28, M16C/28B)

1. Overview

Table 1.9 Pin Characteristics for 80-Pin Package

Eic: C?::::OI Port Intirirnupt Timer Pin Timer S Pin UART Pin '\IﬂzlélttTSa:ir Analog Pin
1 P9s CLKa4 AN25
2 P93 AN24
3 P92 TB2IN
4 P91 TB1IN
5 P9o TBoIN
6 |[CNVss
7 |XCIN P87
8 | Xcout P86
9 |RESET
10 [Xout
11 |Vss
12 [ XiN
13 |Vcc
14 P85 [NMI SD
15 P84 [INT2 ZP
16 P83 |INT1
17 P82 |(INTo
18 P81 TA4N /U
19 P80 TA40uT / U
20 P77 TA3IN
21 P76 TA30uT
22 P75 TA2IN /W
23 P74 TA20uUT / W
24 P73 TAUN/V CTS2/RTS2 / TxD1
25 P72 TA10UT/ V CLK2 / RxD1
26 P71 TAOIN RxD2 / SCL2 / CLK1

TxD2 / SDA2/ RTS1/

27 P70 TAoouT CTS1/CTSo/ CLKS1
28 P67 TxD1
29 P66 RxD1
30 P65 CLK1

RTS1/CTS1/ CTSo/

31 P64 CLKS1
32 P37
33 P36
34 P3s
35 P34
36 P33
37 P32 SouTs
38 P31 SIN3
39 P30 CLK3
40 P63 TxDo
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M16C/28 Group (M16C/28, M16C/28B)

1. Overview

Table 1.9 Pin Characteristics for 80-Pin Package (Continued)

Elic?. Cc;)ni:]rol Port Intgri:]upt Timer Pin Timer S Pin UART Pin hﬂgttﬂqsa;tiir Analog Pin
41 P62 RxDo
42 P61 CLKo
43 P60 RTSo/ CTSo
44 P27 OUTC17/ INPC17
45 P26 OUTC16/ INPC16
46 P25 OUTC15/ INPC1s
47 P24 OUTC14/ INPC14
48 P23 OUTC13/ INPC13
49 P22 OUTC12/ INPC12
50 P21 OUTC11/ INPC11 SCLmM
51 P20 OUTC1o/ INPClo SDAMM
52 P17 |[INTs IDU INPC17
53 Ple |INTa IDW
54 P15 |INTs3 IDV ‘ADTRG
55 P14
56 P13 AN23
57 P12 AN22
58 P11 AN21
59 Plo AN20
60 PO7 ANO7
61 PO0s ANOs6
62 POs ANOs5
63 P04 ANO4
64 P03 ANO3
65 P02 ANO2
66 P01 ANO1
67 P00 ANOo
68 P107 |KI3 AN7
69 P106 |KI2 AN6
70 P10s5 |Ki1 ANs
71 P104 |Klo ANa
72 P103 AN3
73 P102 AN2
74 P101 AN1
75| AVss
76 P100 ANo
77 | VREF
78| AVcc
79 P97 SiNg AN27
80 P9s SouTt4 AN26
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M16C/28 Group (M16C/28, M16C/28B)

1. Overview

Table 10 Pin Characteristics for 64-Pin Package (Continued)

Ei; C(:l):i:]rol Port IntleDri:]upt Timer Pin Timer S Pin UART Pin hﬂgttg]sa;tiir Analog Pin
41 P23 OUTC13/ INPC13
42 P22 OUTC12/ INPC12
43 P21 OUTC11/ INPC11 SCLMmM
44 P20 OUTC1o/INPClo SDAMM
45 P17 [INTs IDU INPC17
46 Pls |INT4 IDW
47 P15 [INT3 IDV ADTRG
48 P03 ANO3
49 P02 ANO2
50 PO1 ANO1
51 P00 ANOo
52 P107 |KI3 AN7
53 P106 |KI2 ANs
54 P105 |Kl1 ANs
55 P104 |Klo AN4
56 P103 AN3
57 P102 AN2
58 P101 AN1
59| AVss
60 P100 ANo
61| VREF
62| AVcc
63 P93 AN24
64 P92 TB2IN
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M16C/28 Group (M16C/28, M16C/28B) 1. Overview

1.6 Pin Description
Table 1.10 Pin Description (64-Pin, 80-Pin and 85-Pin Packages)

Classification Symbol 1/0 Type Function
Power Supply | Vcc, Vss | Apply 2.7 to 5.5V to the Vcc pin. Apply OV to the Vss pin.
Analog Power | AvVcc | Supplies power to the A/D converter. Connect the AVcc pin to Vcc and
Supply AVss the AVss pin to Vss.
Reset Input RESET I The MCU is in a reset state when "L" is applied to the RESET pin
CNVss CNVss | Connect the CNVss pin to Vss.
Main Clock XIN I 1/0 pins for the main clock oscillation circuit. Connect a ceramic resonator
Input or crystal oscillator between XiN and XouT. To apply external clock, apply
Main Clock XOUT o it to XIN and leave XouT open. If XIN is not used (for external oscillator or
Output external clock) connect XIN pin to Vcc and leave XouT open.
Sub Clock Input | XCIN | 1/0 pins for the sub clock oscillation circuit. Connect a crystal oscillator
Sub Clock Output | XcouTt (0] between XcIN and XcourT.
INT Interrupt | INTO to INTS I Input pins for the INT interrupt. INT2 can be used for Timer A Z-phase
Input function.
NMI Interrupt | NMI | Input pin for the NMI interrupt. NMI cannot be used as /O port while the three-
Input phase motor control is enabled. Apply a stable "H" to NMI after setting it's
direction register to "0" when the three-phase motor control is enabled.
Key Input Interrupt| Kio to KI3 I Input pins for the key input interrupt
Timer A TAOOUT to 110 1/0 pins for the timer AO to A4
TA4ouTt
TAOIN to | Input pins for the timer AO to A4
TA4IN
ZP | Input pin for Z-phase
Timer B TBOIN to | Input pins for the timer BO to B2
TB2IN
Three-phase | U, U, V,V, (0] Output pins for the three-phase motor control timer
Motor Control | W, W
Timer Output | IDU, IDW, 110 Input and output pins for the three-phase motor control timer
IDV, SD
Serial 1/0 CTSO0to CTS2 I Input pins for data transmission control
RTSO0 to RTS2 o] Output pins for data reception control
CLKO to CLK3 110 Inputs and outputs the transfer clock
RxDO0 to RxD2 | Inputs serial data
TxDO0 to TxD2 (0] Outputs serial data
CLKS1 (0] Output pin for transfer clock
12C Mode SDA2 110 Inputs and outputs serial data
SCL2 Inputs and outputs the transfer clock
Multi-master | SDAMM 110 Inputs and outputs serial data
12C bus SCLMM Inputs and outputs the transfer clock
Reference VREF | Applies reference voltage to the A/D converter
Voltage Input
A/D Converter | ANo to AN7 | Analog input pins for the A/D converter
ANOo to ANO3
AN24
ADTRG Input pin for an external A/D trigger

I Input O : Output I/O : Input and output
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M16C/28 Group (M16C/28, M16C/28B) 4. Special Function Register (SFR)

Table 4.4 SFR Information(4)®)

Address Register Symbol After Reset

03001 | TM, WG register 0 G1TMO, G1POO XX16

030116 XX16

030216 | TM, WG register 1 G1TM1, G1PO1 XX16

030316 XX16

030416 | TM, WG register 2 G1TM2, G1PO2 XX16

030516 XX16

030616 | TM, WG register 3 G1TM3, G1PO3 XX16

030716 XX16

030816 | TM, WG register 4 G1Tv4, G1PO4 XX16

030916 XX16

030A1s | TM, WG register 5 G1TM5, G1PO5 XX16

030B16 XX16

030Ci6 | TM, WG register 6 G1TM6, G1PO6 XX16

030D16 XX16

030Ew, | TM, WG register 7 G1TM7,G1PO7 XX16

030F16 XX16

031016 WG control register 0 G1POCRO 0X00XX002
031116 | WG control register 1 G1POCR1 0X00XX002
031216 | WG control register 2 G1POCR2 0X00XX002
031316 | WG control register 3 G1POCR3 0X00XX002
031416 | WG control register 4 G1POCR4 0X00XX002
031516 | WG control register 5 G1POCR5 0X00XX002
031616 | WG control register 6 G1POCR6 0X00XX002
031716 WG control register 7 G1POCRY 0X00XX002
031816 | TM control register Q G1TMCRO 0016

031916 TM control register 1 G1TMCR1 0016

031A16 | TM control register 2 G1TMCR2 0016

031B1s | TM control register 3 G1TMCRS 0016

031C16 | TM control register 4 G1TMCR4 0016

031D1s | TM control register 5 G1TMCR5 0016

031E1s | TM control register 6 G1TMCR6 0016

031F16 | TM control register 7 G1TMCR? 0016

032016 | Base timer register G1BT XX16

032116 XX16

032216 | _Base timer control register 0 G1BCRO 0016

032316 | Base timer control register 1 G1BCR1 0016

032416 | TM prescale register 6 G1TPR6 0016

032516 | TM prescale register 7 G1TPRY 0016

032616 | Function enable register G1FE 0016

032716 | Function select register G1FS 0016

032816 | Base timer reset register G1BTRR XX16

032916 XX16

032a15 | Divider register G1DV 0016

032B16

032C16

032D16

032E16

032F16

033016 | _Interrupt request register G1IR XX16

033116 | _Interrupt enable register 0 G1IEO 0016

033216 | _Interrupt enable register 1 G1IE1 0016

033316

033416

033516

033616

033716

033816

033916

033A16

033B16

033C16

033D16

033e1s | NMI digital debounce register NDDR FF16

033Fs | P17 digital debounce register P17DDR FF16

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

X : Undefined
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M16C/28 Group (M16C/28, M16C/28B) 4. Special Function Register (SFR)

Table 4.5 SFR Information(5)®)

Address Register Symbol After Reset
034016
034116
034216 | Timer Al-1 register TA1l XX16
034316 XX16
034416 | Timer A2-1 register TA21 XX16
034516 XX16
034616 | Timer A4-1 register TA41 XX16
034716 XX16
034815 | Three-phase PWM control register 0 INVCO 0016
034916 | Three-phase PWM control register 1 INVC1 0016
034A16 | Three-phase output buffer register 0 IDBO 001111112
034B1s | Three-phase output buffer register 1 IDB1 001111112
034C16 | Dead time timer DTT XX16
034D1s | Timer B2 interrupt occurrence frequency set counter ICTB2 XX16
034E16 | Position-data-retain function control register PDRF XXXX00002
034F16
035016
035116
035216
035316
035416
035516
035616
035716
035816
035916
035A16
035B16
035C16
035D16
035E16 | Interrupt request cause select register 2 IFSR2A 00XXXXX02@
035F16 | Interrupt request cause select register IFSR 0016
036016 | SI/O3 transmit/receive register S3TRR XX16
036116
036216 | SI/O3 control register S3C 010000002
036316 | SI/O3 bit rate generator S3BRG XX16
036416 | SI1/O4 transmit/receive register S4TRR XX16
036516
036616 | SI/O4 control register S4C 010000002
036716 | SI/O4 bit rate generator S4BRG XX16
036816
036916
036A16
036B16
036C16
036D16
036E16
036F16
037016
037116
037216
037316
037416 | UART2 special mode register 4 U2SMR4 0016
037516 | UART2 special mode register 3 U2SMR3 000X0X0X2
037616 | UART2 special mode register 2 U2SMR2 X00000002
037716 | UART2 special mode register U2SMR X00000002
037816 | UART?2 transmit/receive mode register U2MR 0016
037916 | UART2 bit rate generator U2BRG XX16
037A16 | UART2 transmit buffer register Uz2TB XX16
037B16 XX16
037C16 | UART2 transmit/receive control register 0 U2Cco 000010002
037D1s | UART2 transmit/receive control register 1 U2C1 000000102
037e16 | UART2 receive buffer register U2RB XX16
037F16 XX16

Note 1: The blank spaces are reserved. No access is allowed.
Note 2: Write 1 to bit O after reset.

X : Undefined
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M16C/28 Group (M16C/28, M16C/28B)

4. Special Function Register (SFR)

Table 4.6 SFR Information(6)(1)

IAddress Register Symbol After Reset
038016 | Count start flag TABSR 0016
038116 | Clock prescaler reset flag CPSRF OXXXXXXX2
038216 | One-shot start flag ONSF 0016
038316 | Trigger select register TRGSR 0016
038416 | Up-down flag UDF 0016
038516
038616 | Timer AO register TAO XX16
038716 XX16
038816 | Timer Al register TA1 XX16
038916 XX16
038A16 | Timer A2 register TA2 XX16
038B16 XX16
038cis | Timer A3 register TA3 XX16
038D16 XX16
038E1s | Timer A4 register TA4 XX16
038F16 XX16
039016 | Timer BO register TBO XX16
039116 XX16
039216 | Timer B1 register TB1 XX16
039316 XX16
039416 | Timer B2 register B2 XX16
039516 XX16
039616 | Timer AO mode register TAOMR 0016
039716 | Timer A1l mode register TALMR 0016
039816 | Timer A2 mode register TA2MR 0016
039916 | Timer A3 mode register TA3MR 0016
039A16 | Timer A4 mode register TAAMR 0016
039B1s | Timer BO mode register TBOMR 00XX00002
o39cis | Timer B1 mode register TB1IMR 00XX00002
039D1s | Timer B2 mode register TB2MR 00XX00002
039E1s | Timer B2 special mode register TB2SC X00000002
039F16
03A016 | UARTO transmit/receive mode register UOMR 0016
03Al16 | UARTO bit rate generator UOBRG XX16
03A21s | UARTO transmit buffer register uoTB XX16
03A316 XX16
03A416 | UARTO transmit/receive control register O uoco 000010002
03A516 | UARTO transmit/receive control register 1 UOC1 000000102
03a61s | UARTO receive buffer register UORB XX16
03A716 XX16
03A816 | UART1 transmit/receive mode register U1MR 0016
03A%16 | UART1 bit rate generator U1BRG XX16
03AA1s | UARTL1 transmit buffer register UlTB XX16
03AB16 XX16
03ACis | UART1 transmit/receive control register 0 UlCo 000010002
03AD1s | UART1 transmit/receive control register 1 UlC1l 000000102
03AEs | UART1 receive buffer register U1RB XX16
03AF16 XX16
03B01s | UART transmit/receive control register 2 UCON X00000002
03B1l1e
03B216
03B316
03B416
03B516
03B616
03B716
03B816 | DMADO request cause select register DMOSL 0016
03B916
03BA1s | DMA1 request cause select register DM1SL 0016
03BB16
03BC16
03BD16
03BE16
03BF16

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

X : Undefined
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M16C/28 Group (M16C/28, M16C/28B) 4. Special Function Register (SFR)

Table 4.7 SFR Information(7)®

Address Register Symbol After Reset
03Cos | A/D register 0 ADO XX16
03C116 XX16
03C216 | A/D register 1 AD1 XX16
03C316 XX16
03C416 | A/D register 2 AD2 XX16
03C516 XX16
03cés | A/D register 3 AD3 XX16
03C716 XX16
03C816 | A/D register 4 AD4 XX16
03C916 XX16
03CA1s | A/D register 5 AD5 XX16
03CB16 XX16
03CCis | A/D register 6 AD6 XX16
03CD16 XX16
03CEis | A/D register 7 AD7 XX16
03CF16 XX16
03D016
03D116
03D21s |A/D trigger control register ADTRGCON 0016
03D316 _|A/D convert status register O ADSTATO 00000X002
03D41s |A/D control register 2 ADCON2 0016
03D516
03D616_|A/D control register O ADCONO 00000XXX2
03D716_|A/D control register 1 ADCON1 0016
03D816
03D916
03DA16
03DB16
03DC16
03DD16
03DE16
03DF16
03E015 |Port PO register PO XX16
03El1s_|Port P1 register P1 XX16
03E216_|Port PO direction register PDO 0016
03E315 _|Port P1 direction register PD1 0016
03E416 |Port P2 reqister P2 XX16
03E515 |Port P3 register P3 XX16
03E615 |Port P2 direction register PD2 0016
03E716 _|Port P3 direction register PD3 0016
03E816
03E916
03EA16
03EB16
03EC16 _|Port P6 register P6 XX16
03ED16 _|Port P7 register P7 XX16
03EE1s _|Port P6 direction register PD6 0016
03EF1s |Port P7 direction register PD7 0016
03F016 |Port P8 reqister P8 XX16
03F116 |Port P9 register P9 XX16
03F216 |Port P8 direction register PD8 0016
03F31s |Port P9 direction register PD9 000X00002
03F416 |Port P10 register P10 XX16
03F516
03F616 |Port P10 direction register PD10 0016
03F716
03F816
03F916
03FA16
03FB16
03FCis |Pull-up control register 0 PURO 0016
03FD1s |Pull-up control register 1 PUR1 0016
03FE1s |Pull-up control register 2 PUR2 0016
03FF16 _|Port control reqister PCR 0016

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

X : Undefined
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M16C/28 Group (M16C/28, M16C/28B) Appendix 1. Package Dimensions

Appendix 1. Package Dimensions

JEITA Package Code [ RENESAS Code | Previous Code [ MASS[Typ] |
P-LOFP64-10x10-0.50 | PLOP0064KB-A | 64P60-A/FP-64K/FP-64KV | 0.3g |

NOTE)
1. DIMENSIONS "*1" AND "+2"

A"

e DO NOT INCLUDE MOLD FLASH.
‘. 2. DIMENSION "*3" DOES NOT
E INCLUDE TRIM OFFSET.
= b
= by
= EI = Dimension in Millimeters
= = Symbol [ "Min [ Nom [ Max
= D | 9.9 [10.0]10.
E: Terminal cross section E 9.9 10.0] 10.1
| Ay | — | 14 | —
[ Hp | 11.8| 12.0 | 12.2
He [ 11.8] 12.0| 12.2
Al — | — 117
A1 | 0.05| 0. |0.15
bp |0.15|0.20| 0.25
by | —|o018] —
< @ L c [0.09]0.145| 0.20
T o
- 77% 5 T g
K L e | — |05 —
L x | — [ — ]0.08
- y | —[—1o0.08
Detail F ZD _ 1.25 _
Zg | — |1.25| —
L |035| 0.5 0.65
Li | — ] 10| —
JEITA Package Code | RENESAS Code |  Previous Code | MASS[Typ.] |
P-LOFP80-12x12-0.50 PLOP008OKB-A 80P60-A 0.5¢
Hp
NOTE)
1. DIMENSIONS "*1" AND "*2"
DO NOT INCLUDE MOLD FLASH.
= L] 2. DIMENSION "*3" DOES NOT
- bp INCLUDE TRIM OFFSET.
by
wl
& Dimension in Millimeters
Terminal cross section Sl Min | Nom | Max
N D | 11.9]12.0] 121
N E [11.9]12.0] 121
B A | — 14 —
Hp | 13.8| 14.0| 14.2
He | 13.8| 14.0| 14.2

Al—|— 1|17
Ar | 0 |01]02

£ by | 0.15] 0.20] 0.25

i T o by | — | 018] —

SO AN < <2 o c | 0.09/0.145]| 0.20
- 1 ¢ 0125

r
=n ‘ i T (Lol o
- ] L £ - L 8 — 05 —
, .
y — | — [ 0.08
Detail F Zp | — [ 1.25] —
Zg | — | 1.25| —
L 03| 05| 0.7
L [ — 10| —

Rev. 0.50 Sep.15,2006 Page 32 of 33 RENESAS



M16C/28 Group (M16C/28, M16C/28B)

Appendix 1. Package Dimensions

JEITA Package Code | RENESASCode |  Previous Code [ MASS[Typ] |
P-TFLGAB5-7x7-0.65 | PTLG00853B-A | 85F0G | 01g |
D Sluls[4] 22
0b [&as S
£ A _
| logoooooo00],
‘ ) OOOOO’OOOOG—
| /0000000000
| <|000 000 |4
JL 0 1 ] Jooo | ooold
1000 000
| o 0000 | 000
cl0000000000
‘ : OOOOO‘OOOOO
| * 0000000000
@ ‘ —_ To2os as I L Dimension in Millimeters
= = S5 in | Nom | Mix
D[ —[70]—
E|—]70]—
v | —[|— 1015
w | —|—1]020
A|— | — 1105
e | — [0.65] —
b ]0.31]0.35]/0.39
bi |0.39|043]0.47
X |—[— 1008
y | —[—1]010
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