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Keep safety first in your circuit designs!

. Renesas Technology Corp. puts the maximum effort into making semiconductor products better and
more reliable, but there is always the possibility that trouble may occur with them. Trouble with
semiconductors may lead to personal injury, fire or property damage.

Remember to give due consideration to safety when making your circuit designs, with appropriate
measures such as (i) placement of substitutive, auxiliary circuits, (ii) use of nonflammable material or
(iii) prevention against any malfunction or mishap.

Notes regarding these materials

. These materials are intended as a reference to assist our customers in the selection of the Renesas
Technology Corp. product best suited to the customer's application; they do not convey any license
under any intellectual property rights, or any other rights, belonging to Renesas Technology Corp. or
a third party.

. Renesas Technology Corp. assumes no responsibility for any damage, or infringement of any third-
party's rights, originating in the use of any product data, diagrams, charts, programs, algorithms, or
circuit application examples contained in these materials.

. All information contained in these materials, including product data, diagrams, charts, programs and
algorithms represents information on products at the time of publication of these materials, and are
subject to change by Renesas Technology Corp. without notice due to product improvements or
other reasons. It is therefore recommended that customers contact Renesas Technology Corp. or
an authorized Renesas Technology Corp. product distributor for the latest product information
before purchasing a product listed herein.

The information described here may contain technical inaccuracies or typographical errors.
Renesas Technology Corp. assumes no responsibility for any damage, liability, or other loss rising
from these inaccuracies or errors.

Please also pay attention to information published by Renesas Technology Corp. by various means,
including the Renesas Technology Corp. Semiconductor home page (http://www.renesas.com).

. When using any or all of the information contained in these materials, including product data,
diagrams, charts, programs, and algorithms, please be sure to evaluate all information as a total
system before making a final decision on the applicability of the information and products. Renesas
Technology Corp. assumes no responsibility for any damage, liability or other loss resulting from the
information contained herein.

. Renesas Technology Corp. semiconductors are not designed or manufactured for use in a device or
system that is used under circumstances in which human life is potentially at stake. Please contact
Renesas Technology Corp. or an authorized Renesas Technology Corp. product distributor when
considering the use of a product contained herein for any specific purposes, such as apparatus or
systems for transportation, vehicular, medical, aerospace, nuclear, or undersea repeater use.

. The prior written approval of Renesas Technology Corp. is necessary to reprint or reproduce in
whole or in part these materials.

. If these products or technologies are subject to the Japanese export control restrictions, they must
be exported under a license from the Japanese government and cannot be imported into a country
other than the approved destination.

Any diversion or reexport contrary to the export control laws and regulations of Japan and/or the
country of destination is prohibited.

. Please contact Renesas Technology Corp. for further details on these materials or the products
contained therein.
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General Precautionson Handling of Product

1. Treatment of NC Pins

Note:

Do not connect anything to the NC pins.

The NC (not connected) pins are either not connected to any of the internal circuitry or are
used astest pins or to reduce noise. If something is connected to the NC pins, the
operation of the LS| is not guaranteed.

2. Treatment of Unused Input Pins

Note:

Fix all unused input pinsto high or low level.

Generally, the input pins of CMOS products are high-impedance input pins. If unused pins
arein their open states, intermediate levels are induced by noise in the vicinity, a pass-
through current flows internally, and a malfunction may occur.

3. Processing before Initialization

Note:

When power is first supplied, the product's state is undefined.

The states of interna circuits are undefined until full power is supplied throughout the
chip and alow level isinput on the reset pin. During the period where the states are
undefined, the register settings and the output state of each pin are also undefined. Design
your system so that it does not malfunction because of processing whileitisin this
undefined state. For those products which have a reset function, reset the LS| immediately
after the power supply has been turned on.

4. Prohibition of Accessto Undefined or Reserved Addresses

Note:

Access to undefined or reserved addresses is prohibited.

The undefined or reserved addresses may be used to expand functions, or test registers
may have been be allocated to these addresses. Do not access these registers; the system's
operation is not guaranteed if they are accessed.
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Configuration of This Manual

This manual comprises the following items:

General Precautions on Handling of Product
Configuration of This Manual

Preface

Contents

Overview

Description of Functional Modules

e CPU and System-Control Modules

e  On-Chip Peripheral Modules

The configuration of the functional description of each module differs according to the
module. However, the generic style includes the following items:

i) Feature

ii) Input/Output Pin
iii) Register Description
iv) Operation

v) Usage Note

o 0k wbdPE

When designing an application system that includes this L SI, take notes into account. Each section
includes notes in relation to the descriptions given, and usage notes are given, as required, as the
final part of each section.

7. List of Registers

8. Electrical Characteristics

9. Appendix

10. Main Revisions and Additionsin this Edition (only for revised versions)

Thelist of revisionsis asummary of points that have been revised or added to earlier versions.
This does not include all of the revised contents. For details, see the actual locationsin this
manual.

11. Index

Rev.1.00 Sep. 08, 2005 Page v of xlviiil
RENESAS



Preface

The H8SX/1653 Group is a single-chip microcomputer made up of the high-speed internal 32-hit
H8SX CPU asits core, and the peripheral functions required to configure a system. The H8SX
CPU is upward compatible with the H8/300, H8/300H, and H8S CPUs.

Target Users:  This manual was written for users who will be using the H8SX/1653 Group in the
design of application systems. Target users are expected to understand the
fundamentals of electrical circuits, logical circuits, and microcomputers.

Objective: This manual was written to explain the hardware functions and electrical
characteristics of the H8SX/1653 Group to the target users.
Refer to the H8SX Family Software Manual for a detailed description of the
instruction set.

Notes on reading this manual:

e Inorder to understand the overall functions of the chip
Read the manual according to the contents. This manual can be roughly categorized into parts
on the CPU, system control functions, peripheral functions and electrical characteristics.
e Inorder to understand the details of the CPU's functions
Read the H8SX Family Software Manual.
e Inorder to understand the details of aregister when its name is known
Read the index that is the final part of the manual to find the page number of the entry on the
register. The addresses, bits, and initial values of the registers are summarized in section 23,
List of Registers.
Examples:  Register name: The following notation is used for cases when the same or a
similar function, e.g. 16-bit timer pulse unit or serial
communication interface, is implemented on more than one

channel:

XXX_N (XXX istheregister name and N is the channel

number)
Bit order: The MSB is on the left and the LSB ison theright.
Number notation:  Binary is B'xxxx, hexadecimal is H'xxxx, decimal is xxxx.
Signal notation: An overbar is added to alow-active signal: xxxx

Related Manuals:  Thelatest versions of all related manuals are available from our web site.
Please ensure you have the latest versions of all documents you require.
http://www.renesas.com/
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H8SX/1653 Group manuals:

Document Title Document No.

H8SX/1653 Group Hardware Manual This manual

H8SX Family Software Manual REJ09B0102
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Section 1 Overview

Section 1l Overview

1.1 Features

32-bit high-speed H8SX CPU

Upward compatible with the H8/300 CPU, H8/300H CPU, and H8S CPU
Object programs for those CPUs are executable
Sixteen 16-bit general registers

87 basic instructions

Extensive peripheral functions

DMA controller (DMAC)

Datatransfer controller (DTC)

16-hit timer pulse unit (TPU)

Programmeable pulse generator (PPG)

8-hit timer (TMR)

Watch dog timer (WDT)

Serial communication interface (SCI) can be used in asynchronous and clocked synchronous
mode

Universal Serial Bus Interface (USB)
12C Bus Interface2 (11C2)

10-bit A/D converter

8-bit D/A converter

Clock pulse generator

On-chip memory

Product Classification Product Model ROM RAM
Flash memory H8SX/1653 R5F61653 384 kbytes 40 kbytes
version H8SX/1654 R5F61654 512 kbytes 40 kbytes

General 1/O port

75 input/output ports

Nine input ports

Supports power-down modes
Small package
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Section 1 Overview

Package

Code

Body Size

Pin Pitch

TQFP-120

TFP-120 (TFP-120V*) 14.0 x 14.0 mm

0.40 mm

Note: * Pb-free version

12 Block Diagram

RAM

ROM

H8SX
CPU

Internal bus

DTC

Clock pulse
generator

N
Interrupt [
controller
BSC [|C

Peripheral bus

NS

(

External bus

WDT Port 1
TMR (unit 0)
x 2 channels Port 2
TMR (unit 1)
x 2 channels Port 5
TMR (unit 2)
x 2 channels
Port 6
TMR (unit 3)
x 2 channels
Port A
TPU x 6 channels
PPG Port B
SCI x 6 channels Port D
usB
Port E
1IC2 x 2 channels
Port F
A/D converter
Port H
D/A converter
Port |
Port M

[Legend]
CPU:  Central processing unit TPU:
DTC: Data transfer controller PPG:

BSC: Bus controller
DMAC: DMA controller
WDT: Watchdog timer
TMR:  8-bit timer

USB:

lica:

16-bit timer pulse unit

Programmable pulse generator
Serial communication interface

Universal Serial Bus Interface
12C Bus Interface2

Figurel.1 Block Diagram
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13 Pin Assignments

131 Pin Assignments
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CRRRORY RN = OO T OO @R ®D Y DN
P62/TMO2/SCK4/DACK2/IRQ10-B/TRST [ o ® ® ® P @ ® @D 0 @™ NROOOOO OO0 %N pHeDs
PLLVce O 92 5901 PH5/D5
P63/TMRI3/DREQ3/IRQT1-B/TMS O] 93 58071 PH4/D4
PLLVss [] 94 5701 Vss
P64/TMCI3/TEND3/TDI O} 95 56[0 PH3/D3
P65/TMO3/DACK3/TCK [ 96 551 PH2/D2
mpo o 97 5401 PH1/D1
P50/ANO/IRQO-B ] 98 531 PHO/DO
P51/AN1/IRQ1-B O] 99 521 NMI
P52/AN2/IRQ2-8 []100 511 P27/PO7/TIOCAS/TIOCBS
Avee C]101 500 P26/PO6/TIOCAS/TMO1/TXD1
P53/AN3/RQ3-B C]102 49 P25/POS5/TIOCA4/TMCI1/RxD1
AVss C]103 48[ P24/PO4/TIOCA4/TIOCB4/TMRI1/SCK1
P54/AN4/RQ4-B T]104 471 P23/PO3/TIOCC3/TIOCD3/RQT1-A
vret CJ105 TEP-120 46|01 P22/PO2/TIOCC3/TMOO/TXDO/RQT0-A
P55/AN5/RQ5-B C]106 450 P21/PO1/TIOCA3/TMCIO/RXDO/IRQE-A
P56/AN6/DAO/IRQE-B []107 (top view) 443 Vce
P57/AN7/DA1/IRQ7-B C}108 431 P20/POO/TIOCA3/TIOCB3/TMRIO/SCKO/TRQS-A
MD1 109 4201 Vss
PAO/BREQO/BS-A CJ110 410 MD_CLK
PA1/BACK/(RDWR-A) C]111 401 vBUS
PA2/BREQWAIT 112 3901 Drvss
PA3/LLWR/LLB CJ113 380 USD+
PA4/LHWR/LUB 37[3 usD-
____PA5/RD 115 363 DrvCC
PA6/AS/AH/BS-B O} 116 3500 PM4
Vss OJ117 3401 PM3
PA7/Bo C]118 330 EMLE
______Vec 119 321 PDO/AO
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PB

Note: *  This is an on-chip emulator enable pin. Drive this pin low for the connection in normal operating mode.
When this pin is driven high, the on-chip emulation function is enabled and pins P62, P63, P64, P65, and
WDTOVF are dedicated for the on-chip emulator. For details on a connection example with the E10A,
refer to the E10A Emulator User's Manual.

Figurel.2 Pin Assignments
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132 Pin Configuration in Each Operating Mode

Table1.1 Pin Configuration in Each Operating Mode

Operating Mode

Pin No. Modes 2,6,7 Modes 4,5

1 PB1/CS1/CS2-B/CS5-A/CS6-B/CS7-B PB1/CS1/CS2-B/CS5-A/CS6-B/CS7-B
2 PB2/CS2-A/CS6-A PB2/CS2-A/CS6-A
3 PB3/CS3/CS7-A PB3/CS3/CS7-A
4 MD2 MD2

5 PMO0/TxD6 PMO0/TxD6

6 PM1/RxD6 PM1/RxD6

7 PM2 PM2

8 PF4/A20 PF4/A20

9 PF3/A19 PF3/A19

10 Vs Ve

11 PF2/A18 PF2/A18

12 PF1/A17 PF1/A17

13 PFO/A16 PFO/A16

14 PE7/A15 A15

15 PE6/A14 A4

16 PE5/A13 A13

17 Vs Ve

18 PE4/A12 A12

19 Vg Veo

20 PE3/A11 A11

21 PE2/A10 A10

22 PE1/A9 A9

23 PEO/A8 A8

24 PD7/A7 A7

25 PD6/A6 A6

26 Vs Vs

27 PD5/A5 A5

28 PD4/A4 A4

29 PD3/A3 A3
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Operating Mode

Pin No. Modes 2,6, 7 Modes 4, 5

30 PD2/A2 A2

31 PD1/A1 A1

32 PDO/AO A0

33 EMLE EMLE

34 PM3 PM3

35 PM4 PM4

36 DrvCC DrvVCC

37 USD+ USD+

38 USD- USD-

39 Drvss DrvSss

40 VBUS VBUS

41 MD_CLK MD_CLK

42 Vg Vg

43 P20/PO0/TIOCA3/TIOCB3/TMRIO/SCKO/IRQ8-A  P20/PO0/TIOCA3/TIOCB3/TMRIO/SCKO/IRQS-A
44 Ve Vg

45 P21/PO1/TIOCA3/TMCI0/RxDO/IRQ9-A P21/PO1/TIOCA3/TMCI0/RxD0O/IRQ9-A
46 P22/PO2/TIOCC3/TMOO0/TxDO/IRQ10-A P22/PO2/TIOCC3/TMOO0/TxDO/IRQ10-A
47 P23/PO3/TIOCC3/TIOCD3/IRQ11-A P23/PO3/TIOCC3/TIOCD3/IRQ11-A

48 P24/PO4/TIOCA4/TIOCB4/TMRI1/SCK1 P24/PO4/TIOCA4/TIOCB4/TMRI1/SCK1
49 P25/PO5/TIOCA4/TMCI1/RxD1 P25/PO5/TIOCA4/TMCI1/RxD1

50 P26/PO6/TIOCA5/TMO1/TxD1 P26/PO6/TIOCA5/TMO1/TxD1

51 P27/PO7/TIOCA5/TIOCB5 P27/PO7/TIOCA5/TIOCB5

52 NMI NMI

53 PH0/DO DO

54 PH1/D1 D1

55 PH2/D2 D2

56 PH3/D3 D3

57 Vg Vg

58 PH4/D4 D4

59 PH5/D5 D5

60 PH6/D6 D6

RENESAS
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Section 1 Overview

Operating Mode

Pin No. Modes 2,6, 7 Modes 4, 5

61 PH7/D7 D7

62 Vg Ve

63 Plo/D8 Plo/D8

64 PI1/D9 PI1/D9

65 PI2/D10 PI2/D10

66 PI3/D11 PI3/D11

67 Ve Vs

68 Pl4/D12 Pl4/D12

69 PI5/D13 PI5/D13

70 Pl6/D14 Pl6/D14

71 PI7/D15 PI7/D15

72 P10/TxD2/DREQO-A/IRQ0-A P10/TxD2/DREQO-A/IRQ0-A

73 P11/RxD2/TENDO-A/IRQ1-A P11/RxD2/TENDO-A/IRQT-A

74 P12/SCK2/DACKO-A/IRQ2-A P12/SCK2/DACKO-A/IRQ2-A

75 P13/ADTRGO/IRQ3-A P13/ADTRGO/IRQ3-A

76 Ve Ve

77 RES RES

78 Vg, v,

79 P14/TxD5/IrTXD/DREQ1-A/IRQ4-A/ P14/TxD5/IFTXD/DREQ1-A/IRQ4-A/
TCLKA-B/SDAT TCLKA-B/SDAT1

80 P15/RxD5/IrRXD/TEND1-A/IRQ5-A/ P15/ RxD5/IrRXD/TEND1-A/IRQ5-A/
TCLKB-B/SCL1 TCLKB-B/SCL1

81 WDTOVF/TDO WDTOVF/TDO

82 Ve Ve

83 XTAL XTAL

84 EXTAL EXTAL

85 Vg Ve

86 P16/DACK1-A/IRQ6-A/TCLKC-B/SDAO P16/DACK1-A/IRQ6-A/TCLKC-B/SDAO

87 P17/IRQ7-A/TCLKD-B/SCLO P17/IRQ7-A/TCLKD-B/SCLO

88 STBY STBY

89 P60/TMRI2/TxD4/DREQ2/IRQ8-B P60/TMRI2/TxD4/DREQ2/IRQ8-B

90 P61/TMCI2/RxD4/TEND2/IRQ9-B P61/TMCI2/RxD4/TEND2/IRQ9-B

Rev.1.00 Sep. 08, 2005 Page 6 of 966

REJ09B0219-0100

RENESAS



Section 1 Overview

Operating Mode

Pin No. Modes 2,6, 7 Modes 4, 5

91 P62/TMO2/SCK4/DACK2/IRQ10-B/TRST ~ P62/TMO2/SCK4/DACK2/IRQ10-B/TRST
92 PLLV,, PLLV,,

93 P63/TMRI3/DREQ3/IRQ11-B/TMS P63/TMRI3/DREQ3/IRQ11-B/TMS
94 PLLV, PLLV,

95 P64/TMCI3/TEND3/TDI P64/TMCI3/TEND3/TDI
96 P65/TMO3/DACK3/TCK P65/TMO3/DACK3/TCK
97 MDO MDO

98 P50/ANO/IRQO-B P50/ANO/IRQO-B

99 P51/AN1/IRQ1-B P51/AN1/IRQ1-B

100 P52/AN2/IRQ2-B P52/AN2/IRQ2-B

101 AV, AV,

102 P53/AN3/IRQ3-B P53/AN3/IRQ3-B

103 AV, AV,

104 P54/AN4/IRQ4-B P54/AN4/IRQ4-B

105 Vref Vref

106 P55/AN5/IRQ5-B P55/AN5/IRQ5-B

107 P56/AN6/DAO/IRQ6-B P56/AN6/DAO/IRQ6-B
108 P57/AN7/DA1/IRQ7-B P57/AN7/DA1/IRQ7-B
109 MD1 MD1

110 PAO/BREQO/BS-A PAO/BREQO/BS-A

111 PA1/BACK/(RD/WR-A) PA1/BACK/(RD/WR-A)
112 PA2/BREQ/WAIT PA2/BREQ/WAIT

113 PA3/LLWR/LLB PA3/LLWR/LLB

114 PA4/LHWR/LUB PA4/LHWR/LUB

115 PA5/RD PA5/RD

116 PA6/AS/AH/BS-B PA6/AS/AH/BS-B

117 Ve Ve

118 PA7/B¢ PA7/B¢

119 Vg Vg

120 PB0/CS0/CS4/CS5-B PB0/CS0/CS4/CS5-B
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Section 1 Overview

1.3.3 Pin Functions

Tablel.2 Pin Functions

Classification  Abbreviation

Pin No.
(TFP-120) I/10

Description

Power supply Ve

19, 44, 62, 85, Input

Power supply pins. Connect to the system

119 power supply.

Ve 78 Input  Connect to V via a 0.1-uF capacitor (place it
close to this pin).

Vg 10, 17, 26, 42, Input  Ground pins. Connect to the system power

57, 67, 76, 82, supply (0 V).
117

PLLV 92 Input  Power supply pin for the PLL circuits. Connect
to the system power supply.

PLLV 94 Input  Ground pin for the PLL circuits.

DrvCC 36 Input  Power supply pin for USB on-chip transceiver.
Connect to the system power supply.

DrVSS 39 Input  Ground pin for USB on-chip transceiver

Clock XTAL 83 Input  Pins for a crystal resonator. External clock can

EXTAL 84 Input be input to the EXTAL pin. For a connection
example, see section 21, Clock Pulse
Generator.

Bd 118 Output Outputs the system clock for external devices.

Operating mode MD2 4 Input  Pins for setting the operating mode. The signal
control MD1 109 levels of these pins must not be changed

MDO 97 during operation.

MD_CLK 41 Input  Pin for changing the multiplication ratio of the
clock pulse generator. The signal levels of this
pin must not be changed during operation.

System control  RE 77 Input  Reset signal input pin. This LSI enters the
reset state when this signal goes low.

STBY 88 Input  This LSI enters hardware standby mode when
this signal goes low.

EMLE 33 Input  Input pin for on-chip emulator enable signal. If
the on-chip emulator is used, the signal level
should be fixed high. If the on-chip emulator is
not used, the signal level should be fixed low.

Rev.1.00 Sep. 08, 2005 Page 8 of 966
REJ09B0219-0100 RENESAS



Section 1 Overview

Classification

Abbreviation

Pin No.
(TFP-120) I/0

Description

On-chip TRST 91 Input On-chip emulator pins. When the EMLE pin
emulator ™S 93 Input is driven high, these pins are dedicated for
the on-chip emulator.
TDI 95 Input
TCK 96 Input
TDO 81 Output
Address bus A20 8 Output  Output pins for the addresses.
A19 9
A18 11
A17 12
A16 13
A15 14
A14 15
A13 16
A12 18
A1l 20
A10 21
A9 22
A8 23
A7 24
A6 25
A5 27
A4 28
A3 29
A2 30
A1l 31
A0 32
Data bus D15 71 Input/ Bidirectional data bus. These pins also
D14 70 output  output addresses when accessing the
D13 69 address/data multiplexed I/O interface
D12 68 space.
D11 66
D10 65
D9 64
D8 63
D7 61
D6 60
D5 59
D4 58
D3 56
D2 55
D1 54
DO 53
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Classification  Abbreviation

Pin No.
(TFP-120)

110

Description

Bus control BREQ

112

Input

External bus masters request the bus by
this signal.

BREQO

110

Output

The internal bus masters request the bus to
access the external space in the external
bus released state.

Bus control BACK

111

Output

Bus acknowledge signal which indicates
that the bus has been released.

BS-A/BS-B

110/116

Output

Indicates the start of a bus cycle.

116

Output

Strobe signal which indicates that the output
address on the address bus is valid when
accessing the basic bus interface or byte
control SRAM interface space.

116

Output

This signal is used to hold the address
when accessing the address/data
multiplexed /O interface space.

115

Output

Strobe signal to indicates that the basic bus
interface space is being read from.

RD/WR-A

111

Output

Indicates the direction (input/output) of the
data bus.

LHWR

114

Output

Strobe signal which indicates that the upper
byte (D15 to D8) is valid when accessing
the basic bus interface space.

LLWR

113

Output

Strobe signal which indicates that the lower
byte (D7 to DO) is valid when accessing the
basic bus interface space.

-
@

114

Output

Strobe signal which indicates that the upper
byte (D15 to D8) is valid when accessing
the byte control SRAM interface space.

-
-
vs)

113

Output

Strobe signal which indicates that the lower
byte (D7 to DO) is valid when accessing the
byte control SRAM interface space.
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Pin No.
Classification  Abbreviation (TFP-120) I/0 Description
Bus control CSo 120 Output  Select signals for areas 7 to 0.
cst 1
CS2-A/CS2-B 2/1
Ccs3 3
Cs4 120
CS5-A/CS5-B 1/120
CS6-A/CS6-B 2/1
CS7-A/CS7-B 3/1
WAIT 112 Input Requests wait cycles when accessing the
external space.

Interrupt NMI 52 Input Non-maskable interrupt request signal. When
this pin is not in use, this signal must be fixed
high.

IRQ11-A/IRQ11-B  47/93 Input Maskable interrupt request signal.
IRQ10-A/IRQ10 46/91
IRQ9-A/IRQ9-B 45/90
IRQ8-A/TRQ8-B 43/89
IRQ7-A/IRQ7-B 87/108
IRQ6-A/IRQ6-B 86/107
IRQ5-ATRQ5-B 80/106
IRQ4-A/IRQ4-B 79/104
IRQ3-A/TRQ3-B 75/102
IRQ2-ARQ2-B 74/100
IRQ1-A/IRQ1-B 73/99
IRQO-A/IRQO-B 72/98

DMA controller DREQO-A 72 Input Requests DMAC activation.

(DMAC) DREQ1-A 79
DREQ2 89
DREQS3 93
DACKO-A 74 Output DMAC single address transfer acknowledge
DACK1-A 86 signal.
DACK2 91
DACKS3 96
TENDO-A 73 Output  Indicates DMAC data transfer end.
TEND1-A 80
TEND2 90
TEND3 95
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Pin No.
Classification  Abbreviation (TFP-120) I/10 Description
16-bit timer TCLKA-B 79 Input Input pins for the external clocks.
pulse unit TCLKB-B 80
(TPU) TCLKC-B 86
TCLKD-B 87
TIOCA3 43, 45 Input/ Signals for TGRA_3 to TGRD_3. These are
TIOCB3 43 output  used for the input capture inputs/output
TIOCC3 46, 47 compare outputs/PWM outputs.
TIOCD3 47
TIOCA4 48, 49 Input/ Signals for TGRA_4 and TGRB_4. These are
TIOCB4 48 output  used for the input capture inputs/output
compare outputs/PWM outputs.
TIOCA5 50, 51 Input/ Signals for TGRA_5 and TGRB_5. These are
TIOCB5 51 output  used for the input capture inputs/output
compare outputs/PWM outputs.
Programmable PO7 51 Output  Output pins for the pulse signals.
pulse generator PO6 50
(PPG) PO5 49
PO4 48
PO3 47
PO2 46
PO1 45
POO 43
8-bit timer TMOO0 46 Output  Output pins for the compare match signals.
(TMR) TMOA1 50
TMO2 91
TMO3 96
TMCIO 45 Input Input pins for the external clock signals used
TMCH 49 for the counters.
TMCI2 90
TMCI3 95
TMRIO 43 Input Input pins for the counter reset signals.
TMRI 48
TMRI2 89
TMRI3 93
Watchdog timer  WDTOVF 81 Output  Output pin for the counter overflow signal in
(WDT) watchdog timer mode.
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Classification

Abbreviation

Pin No.
(TFP-120) 1/0

Description

Serial TxDO 46 Output  Output pins for transmit data.
communication  TxD1 50
interface (SCI)  TxD2 72

TxD4 89

TxD5 79

TxD6 5

RxDO 45 Input Input pins for receive data.

RxD1 49

RxD2 73

RxD4 90

RxD5 80

RxD6 6

SCKO 43 Input/ Input/output pins for clock signals.

SCKA1 48 output

SCK2 74

SCK4 91
SCI with IrDA IrTxD 79 Output  Output pin that outputs decoded data for
(sch IrDA

IrRxD 80 Input Input pin that inputs decoded data for IrDA
I’C bus interface SCLO, SCL1 87, 80 Input/ Input/output pin for IIC clock. Bus can be
2 (llc2) output  directly driven by the NMOS open drain

output.
SDAO, SDA1 86, 79 Input/ Input/output pin for IIC data. Bus can be
output  directly driven by the NMOS open drain
output.

Universal Serial USD+ 37 Input/ Input/output pin for USB data
Bus Interface output
(USB)

USD- 38

VBUS 40 Input Pin for monitoring USB cable connection
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Classification  Abbreviation

Pin No.
(TFP-120) 1/0

Description

A/D conve