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Cautions

Keep safety first in your circuit designs!

1

Renesas Technology Corporation 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 persond 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 materia or (iii) prevention against any malfunction or
mishap.

Notes regarding these materias

1

These materials are intended as areference to assist our customers in the selection of the Renesas Technology Corporation
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 Corporation or athird party.

Renesas Technology Corporation 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, agorithms, or circuit application examples contained in
these materials.

All information contained in these materials, including product data, diagrams, charts, programs and agorithms represents
information on products at the time of publication of these materials, and are subject to change by Renesas Technology
Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers contact
Renesas Technology Corporation or an authorized Renesas Technology Corporation 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 Corporation assumes no responsibility for any damage, liability, or other lossrising from these
inaccuracies or errors.

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

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

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

The prior written approva of Renesas Technology Corporation 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 alicense
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 Corporation for further details on these materials or the products contained therein.
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Cautions

1. Hitachi neither warrants nor grants licenses of any rights of Hitachi’s or any third party’s
patent, copyright, trademark, or other intellectual property rights for information contained in
this document. Hitachi bears no responsibility for problems that may arise with third party’s
rights, including intellectual property rights, in connection with use of the information
contained in this document.

2. Products and product specifications may be subject to change without notice. Confirm that you
have received the latest product standards or specifications before final design, purchase or
use.

3. Hitachi makes every attempt to ensure that its products are of high quality and reliability.
However, contact Hitachi’ s sales office before using the product in an application that
demands especially high quality and reliability or where its failure or malfunction may directly
threaten human life or cause risk of bodily injury, such as aerospace, aeronautics, nuclear
power, combustion control, transportation, traffic, safety equipment or medical equipment for
life support.

4. Design your application so that the product is used within the ranges guaranteed by Hitachi
particularly for maximum rating, operating supply voltage range, heat radiation characteristics,
installation conditions and other characteristics. Hitachi bears no responsibility for failure or
damage when used beyond the guaranteed ranges. Even within the guaranteed ranges,
consider normally foreseeable failure rates or failure modes in semiconductor devices and
employ systemic measures such as fail-safes, so that the equipment incorporating Hitachi
product does not cause bodily injury, fire or other consequential damage due to operation of
the Hitachi product.

5. Thisproduct is not designed to be radiation resistant.

6. No oneis permitted to reproduce or duplicate, in any form, the whole or part of this document
without written approval from Hitachi.

7. Contact Hitachi’ s sales office for any questions regarding this document or Hitachi
semiconductor products.




Preface

The SH7032 and SH7034 are microprocessors that integrate peripheral functions necessary for
system configuration with a 32-bit internal architecture SH1-DSP CPU asits core.

The SH7032 and SH7034's on-chip peripheral functionsinclude an interrupt controller, timers,
serial communication interfaces, a user break controller (UBC), a bus state controller (BSC), a

direct memory access controller (DMAC), and I/O ports, making it ideal for use asa
microcomputer in electronic devices that require high speed together with low power
consumption.

Intended Readership: This manual isintended for users undertaking the design of an application

system using the SH7032 and SH7034. Readers using this manual require a
basic knowledge of electrical circuits, logic circuits, and microcomputers.

Purpose: The purpose of this manual isto give users an understanding of the hardware

functions and electrical characteristics of the SH7032 and SH7034. Details
of execution instructions can be found in the SH-1, SH-2, SH-DSP
Programming Manual, which should be read in conjunction with the present
manual.

Using this Manual:

For an overall understanding of the SH7032 and SH7034's functions

Follow the Table of Contents. This manual is broadly divided into sections on the CPU, system
control functions, peripheral functions, and electrical characteristics.

For a detailed understanding of CPU functions

Refer to the separate publication SH-1, SH-2, SH-DSP Programming Manual.

Note on hit notation:  Bits are shown in high-to-low order from left to right.

Related Material: The latest information is available at our Web Site. Please make sure that you

have the most up-to-date information available.
http://www.hitachi semi conductor.com/



User's Manual's on the SH7032 and SH7034:

Manual Title ADE No.
SH7032 and SH7034 Hardware Manual This manual
SH-1, SH-2, SH-DSP Programming Manual ADE-602-085
Users manuals for development tools:

Manual Title ADE No.
C/C++ Complier, Assembler, Optimized Linkage Editor User's Manual ADE-702-304
Simulator Debugger Users Manual ADE-702-266
Hitachi Embedded Workshop Users Manual ADE-702-275
Application Note:

Manual Title ADE No.
C/C++ Complier ADE-502-046




Organization of ThisManual

Table 1 describes how this manual is organized. Figure 1 shows the relationships between the
sections within this manual.

Tablel Manual Organization
Abbrevi-
Category Section Title ation Contents
Overview 1. Overview — Features, internal block diagram, pin
layout, pin functions
CPU 2. CPU CPU Register configuration, data structure.
instruction features, instruction types,
instruction lists
Operating 3. Operating Modes — MCU mode, PROM mode
Modes
Internal 4. Exception — Resets, address errors, interrupts, trap
Modules Handling instructions, illegal instructions
5. Interrupt INTC NMI interrupts, user break interrupts, IRQ
Controller interrupts, on-chip module interrupts
6. User Break UBC Break address and break bus cycle
Controller selection
Clock 7. Clock Pulse CPG Crystal pulse generator, duty correction
Generator circuit
Buses 8. Bus State BSC Division of memory space, DRAM
Controller interface, refresh, wait state control, parity
control
9. Direct Memory DMAC Auto request, external request, on-chip
Access peripheral module request, cycle steal
Controller mode, burst mode
Timers 10. 16-Bit Integrated  ITU Waveform output mode, input capture
Timer Pulse Unit function, counter clear function, buffer
operation, PWM mode, complementary
PWM mode, reset synchronized mode,
synchronized operation, phase counting
mode, compare match output mode
11. Programmable TPC Compare match output triggers, non-
Timing Pattern overlap operation
Controller
12. Watchdog Timer WDT Watchdog timer mode, interval timer mode
Data 13. Serial SCI Asynchronous mode, synchronous mode,
Processing Communication multiprocessor communication function
Interface
14.  A/D Converter A/D Single mode, scan mode, activation by

external trigger




Tablel Manual Organization (cont)

Abbrevi-
Category Section Title ation Contents
Pins 15. Pin Function PFC Pin function selection
Controller
16. Parallel I/O 1/0 1/0 ports
Ports
Memory 17. ROM ROM PROM mode, high-speed programming
system
18. RAM RAM On-chip RAM
Power-Down 19. Power-Down — Sleep mode, standby mode
State State
Electrical 20. Electrical — Absolute maximum ratings, AC
Characteristics Characteristics characteristics, DC characteristics,

operation timing




1. Overview

3. Operating modes|

——— e e,

:On-chip modules,

[

| 4. Exception handling |

| 5. Interrupt controller (INTC) |

| 6. User break controller (UBC)|

|7. Clock pulse generator (CPG)|

| .
, Timers

|
1

10. 16-bit integrated timer
pulse unit (ITU)

8. Bus state controller (BSC) |

9. Direct memory access

11. Programmable timing
controller (DMAC)

pattern controller (TPC)

12. Watchdog timer (WDT) |

e —
|

Data processingi

13. Serial communication
_______ interface (SCI)

——————— | 14. A/D converter |

15. Pin function
controller (PFC)

16. Parallel /10 ports|
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Figurel Manual Organization




Addresses of On-Chip Peripheral Module Registers

The on-chip peripheral module registers are located in the on-chip peripheral module space (area
5: H'5000000-H'5FFFFFF), but since the actual register spaceis only 512 bytes, address bits
A23-A9 areignored. 32k shadow areasin 512 byte units that contain exactly the same contents as
the actual registers are thus provided in the on-chip peripheral modul e space.

In this manual, register addresses are specified as though the on-chip peripheral module registers
were in the 512 bytes H'5FFFEOO0—H'5FFFFFF. Only the values of the A27-A24 and A8-AO bits
arevalid; the A23-A9 bits are ignored. When area H'5000000-H'50001FF is accessed, for
example, the result will be the same as when area H'5FFFEO0—H'5FFFFFF is accessed. For more
details, see Section 8.3.5, Area Descriptions: Areab.



List of Items Revised or Added for This Version

Section Page  Description Edition
1.1 SuperH 6,7 SH7034, SH7032: 2 to 16.6 MHz device deleted. 6
MiCrOCOmpUter Product  On-Chip Operating Operating Temperature Marking
Features Number ROM Voltage Frequency Range Model Model No.*? Package
SH7032 ROMless 50V 2t020MHz -20t0+75°C HDB417032F20  HD6417032F20 112-pin plastic
Table 1.2 Product 40t0+85°C HDG417032FI20  HDG417032Fi20  QFF (FP-112)
Lineup 33V 210125MHz -2010+75°C HD6417032VF12  HD6417032VF12
-40to +85°C HD6417032VFI12 HD6417032VFI12
50V 21020MHz -2010+75°C HD6417032X20  HD6417032TE20  120-pin plastic
400 +85°C HDG417032X120  HDG417032TEI20  '@FF (TFP-120)
33V 210125MHz -2010+75°C HD6417082VX12  HD6417032VTEL2
-40to +85°C  HD6417032VXI12 HD6417032VTEI12
SH7034 PROM 50V 2 1020MHz -2010+75°C HDB477034F20  HDG477034F20 112-pin plastic
-40to +85°C  HD6477034FI20 HD6477034FI120 QFP (FP-112)
33V 210125MHz -2010+75°C HD6477034VF12  HD6477034VF12
-40 to +85°C  HD6477034VFI12 HD6477034VFI12
50V 21020MHz -2010+75°C HD6477034X20  HD6477034TE20  120-pin plastic
-40 to +85°C  HD6477034XI120 HD6477034TEI20 TQFP (TFP-120)
33V 210125MHz -2010+75°C HD6477034VX12  HD6477034VTEL2
-40 to +85°C HD6477034V X112 HD6477034VTEI12
Mask 50V 21020MHz -2010+75°C HDG437034AF20  HDG437034AF20  112-pin plastic
ROM -40 to +85°C  HD6437034AFI20 HD6437034AFI120 QFP (FP-112)
33V 210125MHz -2010+75°C HD6437034AVF12 HD6437034AF12
4010 +85°C  HD6437034AVFI12 HDBA37034AFI12
50V 21020MHMz -2010+75°C HD6437034AX20  HD6437034ATE20  120-pin plastic
400 +85°C HDB437034AXI20  HDB437034ATEI20 1 @FF (TFP-120)
33V 210125MHz -2010+75°C HD6437034AVX12 HD6437034ATEL2
4010 +85°C  HD6437034AVXI12 HDG437034ATEIL2
ROMiess 50V 21020MHz -2010+75°C HD6417034F20 | HDG417034F20 112-pin plastic
40t0+85°C  HDG417034FI20 | HDB417034Fi0  OFP (FP-112)
33V 210125MHz -2010+75°C HD6417034VF12  HD6417034VF12
4010 +85°C HD6417034VFI12 | HDB417034VFI12
50V 21020MHz -2010+75°C HD6417034X20 HD6417034TE20  120-pin plastic
400 +85°C HD6417034X120 | HDB417034TEI0  '<FP (TFP-120)
33V 210125MHz -2010+75°C HD6417034VX12  HD6417034VTE12
4010 +85°C  HD6417034VXI12 | HDB417034VTEIL2
Product  On-Chip Operating Operating Temperature Marking
Number ROM Voltage  Frequency Range Model Model No.*2 Package
SH7034B*'Mask 3.3V  4t0125MHz -2010+75°C HDG437034BVF12 6437034B(**)F  112-pin plastic
ROM 4010 +85°C  HD6437034BVFW12 6437034B(*)Fw Q7P (FP-112)
2010 +75°C  HD6437034BVX12 6437034B(**)X  120-pin plastic
4010+85°C  HD6437034BVXW12 6437034B(+)xw | @r+ (TFP-120)
ROMless 3.3V 4 to 20 MHz -20to +75°C HDG6417034BVF20 HD6417034BVF20 112-pin plastic
4010+85°C  HD6417034BVFW20 HD6417034BVFW20 QFP (FP-112)
2010 +75°C  HD6417034BVX20 6417034BVTE20  120-pin plastic
4010+85°C HD6417034BVXW20 6417034BVTEW20 ' @r+ (TFP-120)
Notes: *1 The electrical characteristics of the SH7034B mask ROM version and SH7034 PROM
version are different.
*2 For mask ROM versions, (***) is the ROM code.
1.3.2 Pin Functions 12 Note amended 6

Table 1.3 Pin
Functions

*2 Can be used in the SH7034 PROM version.




Section Page Description Edition

2.1.2 Control 18 Description amended 6

Registers —Bits I3=10: Interrupt mask bits.
Figure 2.2 Control

Registers

2.1.4 |Initial Values 19 Description amended 6
of Registers SR BitsI3=10 are 1111(H'F), reserved bits are 0, and other
Table 2.1 Initial bits are undefined

Values of Registers

3.1 Types of 49 Note amended 6

Operating Modes and

Their Selection *2 Only modes 0 and 1 are available in the SH7032 and SH7034

) ROMless version.
Table 3.1 Operating

Mode Selection

8.11.3 Maximum 174 Description amended 6
Number of States ! ! !
from BREQ Input to | /1 i
| # 1BRQS
Bus Release _F? i ? i
! |
Figure 8.47 Bus iteacD1 IteacD2
Release Procedure - : -
CN ) |
| 1
9.1.4 Register 179 *4 added 6
Configuration ; o
*4 Only the values of bits A27—A24 and A8-A0 are valid; bits A23—-A9
;2bliitz.ri DMAC are ignored. For details on the register addresses, see section
9 8.3.5, Area Descriptions.
9.3.4 DMA Transfer 200 Description amended 6
Types
P Line 3
[MHestination or source must be the SCI or A/D converter
(table 9.4). M
10.1.4 Register 230 *2 description amended 6
Configuration )
*2 Only 0 can be written to clear flags.
Table 10.3 Register
Configuration
10.4.5 Reset- 268 Description amended 6
Synchronized PWM ) . )
Mode 4. Set bits CMD1 and CMDO in TFCR to select reset-synchronized

PWM mode. TIOCA3, TIOCB3, TIOCA4, TIOCB4, TOCXA4, and

Procedure for h
TOCXB4 become PWM output pins.

Selecting Reset-
Synchronized PWM
Mode (figure 10.31):




Section Page  Description Edition

10.4.6 271 Description amended 6

Complementary . .

PWM Mode 3. Set bits CMD1 and CMDO in TMDB to select complementary PWM
mode. TIOCA3, TIOCB3, TIOCA4, TIOCB4, TOCXA4, and

Procedure for oc b .

Selecting TOCXB4 become PWM pins.

Complementary
PWM Mode (Figure

10.33):
10.6.15 ITU 301 Table amended 6
Operating Modes Register Setting
TSNC TMDR TFCR TOCR TIORO TCRO
Table 10.18 ITU
. Reset Output
Operatll’lg Modes Operating Comp Sync Level Clear  Clock
(Channel O) Mode Sync  MDF FDIR PWM PWM PWM Buffer Select IOA 0B Select Select
Synch- SYNCO — — V¥ — — — — v v v v
ronized =1
preset
PWM v — — PWMO — — — — — VE v v
=1
Output v - - PWMO — — — - I0A2=0, V v v
compare A =0 others:
function don’t care
Table 10.19 ITU 302 Table amended 6
Operating Modes Register Setting
(Channel 1) TSNC TMDR TFCR TOCR TIOR1 TCRL
Reset Output
Operating Comp Sync Level Clear Clock
Mode Sync  MDF FDIR PWM PWM PWM Buffer Select IOA oB Select Select
Synch- SYNC1L — — ¥ — — — — v v v v
ronized =1
preset
PWM v - - PWM1 — - - - - ViE v v
=1
Output v - - PWM1 — — — - I10A2=0, V v v
compare A =0 others:
function don’t care
Table 10.20 ITU 303 Table amended 6
Operating Modes Register Setting
(Channel 2) TSNC TMDR TFCR TOCR TIOR2 TCR2
Reset Output
Operating Comp Sync Level Clear Clock
Mode Sync  MDF FDIR PWM PWM PWM Buffer Select IOA 10B Select Select
Synch- SYNC2 — — v — — — — v v v v
ronized =1
preset
PWM v — — PWM2 — — — — vE v v
=1
Output v - - PWM2 — — — — 10A2=0, V v v
compare A =0 others:
function don't care
12.1.4 Register 337 *4 added 6
Configuration Initial Address**
Table 12.2 WDT Name Abbreviation R/W Value  Write*! Read*?
Registers Timer control/status register  TCSR R/I(W)*® H'18 H'5FFFFB8 H'5FFFFB8
Timer counter TCNT R/W H'00 H'5FFFFB9
Reset control/status register RSTCSR R/(W)** H'1F H'5FFFFBA H'5FFFFBB

Notes: *1 Write by word transfer. A byte or longword write cannot be used.
*2 Read by byte transfer. The correct value cannot be obtained by a word or longword
read.
*3 Only 0 can be written in bit 7, to clear the flag.
*4 Only the values of bits A27-A24 and A8—AQ are valid; bits A23—-A9 are ignored. For
details on the register addresses, see section 8.3.5, Area Descriptions




Section Page  Description Edition
12.2.2 Timer 338 Note added 6
Control/Status :
Register (TCSR) Note: * Only 0 can be written, to clear the flag.
13.2.6 Serial Control 359 Initial value added 6
Register - - — -
Internal clock, SCK pin used for input pin (input signal
is ignored) or output pin (output level is undefined)*?2
(Initial value)
Internal clock, SCK pin used for serial clock output*?
(Initial value)
13.2.8 Bit Rate 367 Note added 6
Register (BRR) ; ;
Note: Settings with an error of 1% or less are recommended.
Table 13.3 Bit Rates
and BRR Settings in
Asynchronous Mode
Table 13.4 Bit 368 Note deleted 6
Rates and BRR
Settings in
Synchronous Mode
15.2 Register 427 Note added 6
Conﬁguraﬁon Name Abbreviation R/W Initial Value Address* Access Size
Table 15.2 Pin Port A I/O register PAIOR R/W  H'0000 H5FFFFC4 8,16, 32
Function Controller Port A control register 1  PACR1 R/W  H'3302 H'5FFFFC8 8, 16, 32
Registers Port A control register 2 PACR2 R/W  HFF95 H'5FFFFCA 8,16, 32
Port B I/O register PBIOR R/W  H'0000 HSFFFFC6 8, 16, 32
Port B control register 1  PBCR1 R/W  H'0000 H'5FFFFCC 8,16, 32
Port B control register 2 PBCR2 R/W  H'0000 H'5FFFFCE 8, 16, 32
Column address strobe CASCR R/W  H'5FFF H'SFFFFEE 8, 16, 32
pin control register
Note: * Only the values of bits A27-A24 and A8-AO0 are valid; bits A23—A9 are ignored. For
details on the register addresses, see section 8.3.5, Area Descriptions.
16.2.1 Register 442 Note added 6
Conﬁguraﬁon Name Abbreviation RIW Initial Value  Address* Access Size
Table 16.1 Port A Port A data register ~ PADR RW  H0000 H'5FFFFCO 8, 16, 32
Register Note: *  Only the values of bits A27-A24 and A8-AO are valid; bits A23-A9 are ignored. For
details on the register addresses, see section 8.3.5, Area Descriptions.
16.3.1 Register 443 Note added 6
Conﬁguraﬁon Name Abbreviation R/IW Initial Value ~ Address* Access Size
Table 16.3 Port B Port B data register PBDR R/W H'0000 H'5FFFFC2 8, 16, 32
Register Note: * Only_ the values o_f bits A27-A24 and AB—A_O are valid; bits A23—_A9 are ignored. For
details on the register addresses, see section 8.3.5, Area Descriptions.
16.4.1 Register 445 Note added 6
Configuration Name Abbreviation RIW Initial Value ~ Address* Access Size
Table 16.5 Port C Port C data register PCDR RIW — H5FFFFDO 8, 16, 32
Register Note: * Only the values of bits A27-A24 and A8-AOQ are valid; bits A23—-A9 are ignored. For

details on the register addresses, see section 8.3.5, Area Descriptions.




Section Page  Description Edition
19.1.2 Register 460 Note added 6
Table 19.2 Standby Name Abbreviation R/W Initial Value Address*  Access size
Control Register Standby control register SBYCR RIW  H1F H5FFFFBC 8, 16, 32
(SBYCR) Note: *  Only the values of bits A27-A24 and A8-AO are valid; bits A23-A9 are ignored. For
details on the register addresses, see section 8.3.5, Area Descriptions.
20.1.2 DC 467 16.6 MHz deleted 6
Characteristics
Table 20.2 DC
Characteristics
Table 20.2 DC O Table of 16.6 MHz deleted 6
Characteristics
Table 20.3 471 16.6 MHz deleted 6
Permitted Output
Current Values
20.1.3 AC 472 16.6 MHz deleted 6
Characteristics
(1) Clock Timing
Table 20.4 Clock
Timing
(2) Control Signal 474 16.6 MHz deleted 6
Timing
Table 20.5 Control
Signal Timing
(3) Bus Timing 478, Description amended 6
Table 20.6 Bus 479 Read data access time 1*° tacct teye —30** — ns  20.8,20.11, 20.12
Timing (]_) Read data access time 2*° tacce teye X(N+2) = — ns  20.9,20.10,
30%* 20.13-20.15
Read data access time from tcacz toye X (N+1) - — ns 20.13-20.15
CAS 2*° 25*°
Read data access time from traCt teye X1.5-20 — ns 20.11, 20.12
RAS 1*°
Read data access time from traC2 teye X (N+2.5) — ns 20.13-20.15
RAS 2*° —20*?
Data setup time for CAS tps [o p— ns  20.11,20.13
CAS setup time for RAS tesr 10 — ns  20.16-20.18
Row address hold time tRAH 10 — ns 20.11, 20.13
Table 20.7 Bus 0 Table deleted 6
Timing (2)
Table 20.7 Bus 494 Description amended 6
Timing (2) Read data access time 1**  tacci  loye — 44 — ns  20.21,20.24,20.25
Read data access time 2**  tacco  teye X (N+2) — 44*2 — ns  20.22,20.23,

20.26+-20.28




Section

Page

Description

Edition

(4) DMAC Timing

Table 20.8 DMAC
Timing

507

16.6 MHz deleted

6

(5) 16-bit Integrated
Timer Pulse Unit
Timing

Table 20.9 16-bit
Integrated Timer
Pulse Unit Timing

509

16.6 MHz deleted

(6) Programmable
Timing Pattern
Controller and /0
Port Timing

Table 20.10
Programmable
Timing Pattern
Controller and /0
Port Timing

510

16.6 MHz deleted

(7) Watchdog Timer
Timing

Table 20.11
Watchdog Timer
Timing

511

16.6 MHz deleted

(8) Serial
Communication
Interface Timing

Table 20.12 Serial
Communication
Interface Timing

512

16.6 MHz deleted

(9) A/D Converter
Timing

Table 20.13 A/D
Converter Timing

513

16.6 MHz deleted

20.1.4 A/D
Converter
Characteristics

Table 20.14 A/D
Converter
Characteristics

516

16.6 MHz deleted

20.2 SH7034B 3.3V 517

12.5 MHz Version
and 20 MHz
Version*! Electrical
Characteristics

12.5 MHz added




Section Page  Description Edition
20.2.1 Absolute 517 Notes amended 6
Maximum Ratings

Item Symbol Rating Unit
Table 20.15 Power supply voltage Vee -0.3to0 +4.6 \
Absolute Maximum Input voltage (except port C) Vin -0.3t0 Ve +0.3 \
Ratings Input voltage (port C) Vin —0.3t0 AV +0.3 \

Analog power supply voltage AVce —0.3t0 +4.6 \

Analog reference voltage AVt —0.3t0 AV¢c + 0.3 \2

Analog input voltage Van —0.3t0 AVcc +0.3 \

Operating temperature Topr —20 to +75*2 °’c

Storage temperature Tsig -55to +125 °’C

Caution: Operating the chip in excess of the absolute maximum rating may result in permanent

damage.

Notes: *1 ROMless products only for 20 MHz version
*2 Regular-specification products; for wide-temperature-range products, Topr = —40 to

+85°C
Table 20.16 DC 518, 12.5 MHz added 6
Characteristics 519
Conditions: Ve =3.3V 0.3V, AVcc =33V 0.3V, AVce = Ve +0.3V, AV, ¢ = 3.0V to
AVcc, Vss=AVss =0V, ¢=125t020 MHZ!, Ta=-20to +75°C*?
Notes: *1 ROMlIess products only for 20 MHz version
*2 Regular-specification products; for wide-temperature-range products, Ta=—40 to
+85°C
Current Ordinary lec — 25 — mA =125 MHz
consumption  operation _ 35 60 mA  f=20 MHz
Sleep - 20 = mA =125 MHz
— 30 40 mA =20 MHz
Standby — 01 5 HA  Ta<50°C
— — 10 WA 50°C<Ta
Table 20.17 521 12.5 MHz added 6
Permitted Output
Current Values C2[Mi2 20 MHz
Item Symbol Min Typ Max Min Typ Max Unit
Output low-level loL — — 10 — — 10 mA
permissible current
(per pin)
Output low-level > loL — — 80 — — 80 mA
permissible current
(total)
Output high-level —lon = = 20 — — 2.0 mA
permissible current
(per pin)
Output high-level =2 lon = = 25 — — 25 mA
permissible current
(total)

Caution: To ensure reliability of the chip, do not exceed the output current values given in table

20.18.
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20.2.3 AC 522 12.5 MHz added and description amended 6
Characteristics
12.5 MHz 20 MHz

(1) Clock Timing Item Symbol Min Max Min Max Unit  Figures
Table 20.18 Clock EXTAL input high level  texy 22 — 15 — ns 20.45
Timing pulse width

EXTAL input low level texL 22 — 15 — ns

pulse width

EXTAL input rise time texr — 10 — 5 ns

EXTAL input fall time text = 10 — 5 ns

Clock cycle time teye 80 500 50 250 ns 20.45, 20.46

Clock high pulse width tch 30 — 20 — ns 20.46

Clock low pulse width teL 30 — 20 — ns

Clock rise time ter = 10 — 5 ns

Clock fall time tes — 10 — 5 ns

Reset oscillation settling  tosca 10 — 10 — ms 20.47

time

Software standby toscz 10 = 10 — ms

oscillation settling time
(2) Control Signal 524 12.5 MHz added and description amended 6
Timing

12.5 MHz 20 MHz

T_able 20_'1_9 Control Item Symbol Min Max Min Max Unit  Figure
Signal Timing RES setup time tress 320  — 200  — ns 2048

RES pulse width tRESW 20 — 20 — teye

NMI reset setup time tNMIRS 320 — 200 — ns

NMI reset hold time tNMIRH 320 = 200 — ns

NMI setup time tamis 160 — 100 — ns 20.49

NMI hold time tNMIH 80 — 50 — ns

TRQO-IRQ7 setup ime ~ tiroes 160 — 100 — ns

(edge detection)

TRQO-IRQ7 setup time  tirqLs 160 — 100 — ns

(level detection)

TRQO-TRQ7 hold time tRQEH 80 — 50 — ns

TRQOUT output delay tirQop — 80 — 50 ns 20.50

time

Bus request setup time terQs 80 — 50 — ns 20.51

Bus acknowledge delay  tgacp: = 80 — 50 ns

time 1

Bus acknowledge delay  tgacp2 — 80 — 50 ns

time 2

Bus 3-state delay time tszp — 80 — 50 ns
(3) Bus Timing 528 Description amended 6
Table 20.20 Bus Read data access time 2*° tacce teye ¥ (N+2) — — ns 20.53, 20.54, 20.57-20.59
Timing (1) 30
(3) Bus Timing 530to Newly added 6

532

Table 20.20 Bus
Timing (2)
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(4) DMAC Timing 546 12.5 MHz added 6
T_ab_le 20.21 DMAC 12.5 MHz 20 MHz
Tlmmg Item Symbol | Min Max Min Max Unit  Figure
DREQO, DREQT setup time toros 80 — 27 — ns 20.65
DREQO, DREQT hold time toron |30 — 30 — ns
DREQO, DREQT Pulse width torow | 1.5 — 15 — teye  20.66
(5) 16-bit Integrated 547 12.5 MHz added 6
Timer Pulse Unit
Timing 12.5 MHz 20 MHz
) Item Symbol | Min Max Min Max Unit  Figure
Table 20'22_ 16-bit Output compare delay time trocp — 100 — 100 ns 20.67
Integrateq Tl_m'er Input capture setup time trics 50 — 35 — ns
Pulse Unit Tlmmg Timer clock input setup time treks 50 = 50 — ns 20.68
Timer clock pulse width trekwhil | 1.5 — 15 — teye
(single edge)
Timer clock pulse width trekwur | 25 — 25 — teye
(both edges)
(6) Programmable 548 Description amended 6
Timing patern Conditi \ 33V 0.3V, AV 33V 0.3V, AV Vi 0.3V, AV 3.0Vt
onditions: =33V 0.3V, =33V 0.3V, = +0.3V, =3 o]
ggr:tfﬁlrﬁrnsnd Vo A\C/CCC, Vgs=AVgs=0 \C/C,cp =1251020 MHlec, Ta:CEZO to +75“crfg
Table 20.23 Notes: *1 ROMless products only for 20 MHz version
Programmable *2 ng:llcar-specification products; for wide-temperature-range products, Ta=—40 to
Timing Pattern
Controller and 1/0
Port Timing
(7) Watchdog Timer 549 Description amended 6
Timing
Conditions: Ve =33V 0.3V, AVce =33V 0.3V, AVee = Ve +0.3V, AV =3.0V to
Table 20.24 AVce, Vss=AVss =0V, ¢= 1251020 MHZ, Ta= 20 to +75°C*2
Watchdog Timer )
Timing Notes: *1 ROMless pro.dfjcts_only for 20 MHz \{ersnon
*2 Regular-specification products; for wide-temperature-range products, Ta=—40 to
+85°C
(8) Serial 550 Description amended 6
Communication
Interface Timing Conditions: Ve =3.3V 0.3V, AVc =3.3V 0.3V, AV = Ve #0.3V, AV =30V to
AV, Vss=AVgs =0V, @=[125t0 20 MHZ*?, Ta= —20 to +75°C*2
Table 20.25 Serial .
Communication Notes: *1 ROMless products only for 20 MHz version
. *2 Regular-specification products; for wide-temperature-range products, Ta=—40to
Interface Timing +85°C
(9) A/D Converter 551 Description amended 6

Timing
Table 20.26 A/D
Converter Timing

Conditions: Ve = 3.3V $0.3V, AVee = 3.3V 0.3V, AVcc = Ve 203V, AV g =30V to
AV Vas=AVss= 0V, ¢= 1250 20MHZ?, Ta= —20 to +75°C*2

Notes: *1 ROM ess products only for 20 MHz version
*2 Regular-specification products; for wide-temperature-range products, Ta=—40 to
+85°C
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20.2.4 A/D 554 12.5 MHz added 6
Converter
Characteristics 12 Wl 20 MHz
bl Al Item Min Typ Max Min Typ Max  Unit
Table 20.27 D Resolution 10 10 10 10 10 10 bit
Converter_ . Conversion time — — 11.2 — — 6.7 us
Characteristics Analog input capacitance — — 20 — — 20 pF
Permissible signal-source impedance | — — 1 — — 1 kQ
Nonlinearity error* — — +4.0 — — +4.0 LSB
Offset error* = = +4.0 — — 4.0 LSB
Full-scale error* — — +4.0 — — 4.0 LSB
Quantization error* — — +0.5 — — +0.5 LSB
Absolute accuracy — — +6.0 — — 6.0 LSB
Note: * Reference value
A.2.17 Timer Status 581 Bit amended 6
Registers 0-4
(TSRO—TSR4) Bit Bit name Value Description
2 Overflow flag (OVF) 0 Clear conditions: 0 is written in OVF after
Table A.18 TSRO-— reading OVF = 1 (Initial value)
TSRA4 Bit Functions 1 Set conditions: TCNT value overflows (H'FFFF
? H'0000) or underflows (H'FFFF ? H'0000)
1 Input capture/compare match 0 Clear conditions: 0 is written in IMFB after
flag B (IMFB) reading IMFB = 1 (Initial value)
1 Set conditions: (1) When GRB is functioning as
the output compare register, and TCNT = GRB;
(2) When GRB is functioning as the input
capture register, and the TCNT value is
transferred to GRB by the input capture signal
0 Input capture/compare match 0 Clear conditions: 0 is written in IMFA after
flag A (IMFA) reading IMFA =1 (Initial value)
1 Set conditions: (1) When GRA is functioning as
the output compare register, and TCNT = GRA;
(2) When GRA is functioning as the input
capture register, and the TCNT value is
transferred to GRA by the input capture signal
A.2.23 Timer Output 587 Table amended 6
Control Register o o
(TOCR) Bit Bit name Value Description
1 Output level select 4 (OLS4) 0 Reverse output of TIOCA3, TIOCA4, TIOCB4
T‘_able A'2'4 TOCR 1 Direct output of TIOCA3, TIOCA4, TIOCB4
Bit Functions (Initial value)
0 Output level select 3 (OLS3) 0 Reverse output of TIOCB3, TOCXA4, TOCXB4
1 Direct output of TIOCB3, TOCXA4, TOCXB4

(Initial value)
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A.3 Register Status 644 *2 added 6
in Reset and Power-
Down States Watchdog timer (WDT) TCNT Initialized Initialized Held Held

TCSR *t
Table A.77 Register “ReToEE Tinitialized
Status in Reset and Serial communication SMR Initialized Initialized Initialized Held
Power-Down States interface (SCI) BRR

SCR

TDR

TSR Held

SSR Initialized

RDR

RSR Held

Notes: *1 Bits 7-5 (OVF, WT/IT, TME) are initialized, bits 2-0 (CKS2—-CKS0) are held.
*2 Not initialized in the case of a reset by the WDT.
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Section1 Overview

11 SuperH Microcomputer Features

SuperH microcomputers (SH7000 series) comprise a new generation of reduced instruction set
computers (RISC) in which a Hitachi-original CPU and the peripheral functions required for
system configuration are integrated onto a single chip.

The CPU has a RISC-type instruction set. Most instructions can be executed in one system clock
cycle, which strikingly improves instruction execution speed. In addition, the CPU has a 32-bit
internal architecture for enhanced data-processing ability. As aresult, the CPU enables high-
performance systems to be constructed with advanced functionality at low cost, evenin
applications such as realtime control that require very high speeds, an impossibility with
conventional microcomputers.

SH microcomputers include peripheral functions such as large-capacity ROM, RAM, adirect
memory access controller (DMAC), timers, a serial communication interface (SCI), an A/D
converter, an interrupt controller (INTC), and 1/0 ports. External memory access support functions
enable direct connection to SRAM and DRAM. These features can drastically reduce system cost.

For on-chip ROM, masked ROM or electrically programmable ROM (PROM) can be selected.
The PROM version can be programmed by users with a general-purpose PROM programmer.

Table 1.1 lists the features of the SH microcomputers (SH7032 and SH7034).
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Table1l.1 Featuresof the SH7032 and SH7034 Microcomputers

Feature

Description

CPU

Original Hitachi architecture

32-bit internal data paths

General-register machine:

» Sixteen 32-bit general registers
e Three 32-bit control registers

» Four 32-bit system registers

RISC-type instruction set:
» Instruction length: 16-bit fixed length for improved code efficiency

» Load-store architecture (basic arithmetic and logic operations are
executed between registers)

» Delayed unconditional branch instructions reduce pipeline disruption
» Instruction set optimized for C language

Instruction execution time: one instruction/cycle (50 ns/instruction at 20-
MHz operation)

Address space: 4 Ghytes available in the architecture

On-chip multiplier: multiplication operations (16 bits x 16 bits — 32 bits)
executed in 1-3 cycles, and multiplication/accumulation operations (16
bits x 16 bits + 42 bits - 42 bits) executed in 2—-3 cycles

Five-stage pipeline

Operating modes

Operating modes:
» On-chip ROMless mode
» On-chip ROM mode (SH7034 only)

Processing states:

+ Power-on reset state

e Manual reset state

» Exception handling state
» Program execution state
* Power-down state

* Bus-released state

Power-down states:

* Sleep mode
» Software standby mode
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Table1l.1 Featuresof the SH7032 and SH7034 Microcomputers (cont)

Feature Description
Interrupt controller Nine external interrupt pins (NMI, IRQ0-IRQ7)
(INTC)

Thirty-one internal interrupt sources

Sixteen programmable priority levels

User break controller ~ Generates an interrupt when the CPU or DMAC generates a bus cycle
(UBC) with specified conditions

Simplifies configuration of an on-chip debugger

Clock pulse generator  On-chip clock pulse generator (maximum operating frequency: 20 MHz):

(CPG) * 20-MHz pulses can be generated from a 20-MHz crystal with a duty

cycle correcting circuit

Bus state controller Supports external memory access:

(BSC) » Sixteen-bit external data bus

Address space divided into eight areas with the following preset features:
* Bus size (8 or 16 bits)
* Number of wait cycles can be defined by user.
» Type of area (external memory area, DRAM area, etc.)

0 Simplifies connection to ROM, SRAM, DRAM, and peripheral /O
* When the DRAM area is accessed:

O RAS and CAS signals for DRAM are output

O Tp cycles can be generated to assure RAS precharge time

O Address multiplexing is supported internally, so DRAM can be
connected directly

» Chip select signals (CS0 to CS7) are output for each area

DRAM refresh function:
* Programmable refresh interval
» Supports CAS-before-RAS refresh and self-refresh modes

DRAM burst access function:

» Supports high-speed access modes for DRAM

Wait cycles can be inserted by an external WAIT signal

One-stage write buffer improves the system performance

Data bus parity can be generated and checked
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Tablel1.1

Feature

Features of the SH7032 and SH7034 Microcomputers (cont)

Description

Direct memory
access

controller (DMAC)
(4 channels)

Permits DMA transfer between the following modules:
» External memory

» External I/O

e On-chip memory

» Peripheral on-chip modules (except DMAC)

DMA transfer can be requested from external pins, on-chip SCI, on-chip
timers, and on-chip A/D converter

Cycle-steal mode or burst mode

Channel priority level is selectable

Channels 0 and 1: dual or single address transfer mode is selectable;
external request sources are supported; channels 2 and 3: dual address
transfer mode, internal request sources only

16-bit integrated
timer pulse unit (ITU)

Ten types of waveforms can be output

Input pulse width and cycle can be measured

PWM mode: pulse output with 0—-100% duty cycle (maximum resolution:
50 ns)

Complementary PWM mode: can output a maximum of three pairs of non-
overlapping PWM waveforms

Phase counting mode: can count up or down according to the phase of an
external two-phase clock

Timing pattern
controller (TPC)

Maximum 16-bit output (4 bits x 4 channels) can be output

Non-overlap intervals can be established between pairs of waveforms

Timing-source timer is selectable

Watchdog timer
(WDT) (1 channel)

Can be used as watchdog timer or interval timer

Timer overflow can generate an internal reset, external signal, or interrupt

Power-on reset or manual reset can be selected as the internal reset

Serial communication
interface (SCI)
(2 channels)

Asynchronous or synchronous mode is selectable

Can transmit and receive simultaneously (full duplex)

On-chip baud rate generator in each channel

Multiprocessor communication function

A/D converter

Ten bits x 8 channels

Can be externally triggered

Variable reference voltage
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Table1l.1 Featuresof the SH7032 and SH7034 Microcomputers (cont)

Feature Description

I/O ports Total of 40 I/O lines (32 input/output lines, 8 input-only lines):
» Port A: 16 input/output lines (input or output can be selected for each
bit)
« Port B: 16 input/output lines (input or output can be selected for each
bit)
» Port C: 8 input lines

Large on-chip SH7034 (on-chip ROM version): 64-kbyte electrically programmable ROM
memory or masked ROM, and 4-kbyte RAM

SH7032 (ROMless version): 8-kbyte RAM

32-bit data can be accessed in one clock cycle
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Tablel1.2

Product Lineup

Product On-Chip Operating Operating Temperature Marking
Number ROM Voltage Frequency Range Model Model No.*? Package
SH7032 ROMless 5.0V 2t0 20 MHz  -20to +75°C HD6417032F20 HD6417032F20 112-pin plastic
4010 +85°C  HD6417032FI20  HDe417032FI20  QFP (FP-112)
33V 2t0125MHz -20t0+75°C HD6417032VF12  HD6417032VF12
4010 +85°C HD6417032VFI12  HD6417032VFI12
50V 2t020MHz -20t0+75°C HD6417032X20  HD6417032TE20  120-pin plastic
4010 +85°C HD6417032X120  HD6417032TEI20 | @FF (TFP-120)
33V 2t0125MHz -20t0+75°C HD6417032VX12  HD6417032VTE12
4010 +85°C  HD6417032VXI12  HD6417032VTEIL2
SH7034 PROM 50V 2 t020MHz -20t0+75°C HDG477034F20  HD6477034F20 112-pin plastic
4010 +85°C  HDG477034FI20  HD6477034Fi20  QFP (FP-112)
33V 21012.5MHz -20t0+75°C HD6477034VF12  HD6477034VF12
4010 +85°C  HD6477034VFI12  HDB47T034VFI12
50V 2t020MHz -20to+75°C HD6477034X20  HD6477034TE20  120-pin plastic
4010 +85°C  HD6477034XI120  HD6477034TEIR0 | QFP (TFP-120)
33V 2t0125MHz -20to +75°C HD6477034VX12  HD6477034VTEL2
4010 +85°C  HD6477034VXI12  HD6477034VTEI12
Mask 50V  2t020MHz -20t0+75°C HDG6437034AF20  HD6437034AF20  112-pin plastic
ROM 4010 +85°C  HDG6437034AFI20  HD6437034AFI20 ~ QFP (FP-112)
33V 2t0125MHz -20t0+75°C HD6437034AVF12 HD6437034AF12
4010 +85°C  HD6437034AVFI12 HD6437034AFI12
50V 2t020MHz -20to+75°C HD6437034AX20  HDG6437034ATE20  120-pin plastic
4010 +85°C  HD6437034AXI20  HD6437034ATEI20 | QFF (TFP-120)
33V 2t0125MHz -20t0+75°C HD6437034AVX12 HDG6437034ATEL2
4010 +85°C  HD6437034AVXI12 HD6437034ATEIL2
ROMless 5.0V 2t0 20 MHz  -20to +75°C HD6417034F20 HD6417034F20 112-pin plastic
4010 +85°C  HD6417034FI20  HD6417034Fi20  QFP (FP-112)
33V 2t0125MHz -20t0+75°C HD6417034VF12  HD6417034VF12
4010 +85°C HD6417034VFI12  HD6417034VFI12
50V 2t020MHz -20t0+75°C HD6417034X20  HD6417034TE20  120-pin plastic
4010 +85°C HD6417034X120  HD6417034TEI20 | QFP (TFP-120)
33V 2t0125MHz -20t0+75°C HD6417034VX12  HD6417034VTEL2
4010 +85°C  HD6417034VXI12  HD6417034VTEIL2
6
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Table1.2 Product Lineup (cont)

Product  On-Chip Operating Operating Temperature Marking
Number ROM Voltage Frequency Range Model Model No.*? Package
SH7034B*'Mask 33V 4t012.5MHz -20t0+75°C HD6437034BVF12 6437034B(***)F  112-pin plastic
ROM 4010 +85°C  HD6437034BVFW12 6437034B(+++)Fw Q7P (FP-112)
2010 +75°C HD6437034BVX12 6437034B(**)X  120-pin plastic
4010 +85°C  HD6437034BVXWI2 6437034B(++*)xw | QFF (TFP-120)
ROMless 33V~ 41020MHz -20t0+75°C HDG6417034BVF20 HD6417034BVF20  112-pin plastic
4010 +85°C  HD6417034BVFW20 HD6417034BVFW20 QFF (FP-112)
2010 +75°C HDG6417034BVX20 6417034BVTE20  120-pin plastic
4010 +85°C  HD6417034BVXW20 6417034BVTEW20 | QFF (TFP-120)

Notes: *1 The electrical characteristics of the SH7034B mask ROM version and SH7034 PROM
version are different.

*2 For mask ROM versions, (***) is the ROM code.
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12 Block Diagram

[++~PA13/IRQ1/DREQO/TCLKB

l«> PAS/WRH (LBS)

<<

l+ PA14/IRQ2/DACK1

-« PA4/WRL (WR)

> PA3/CS7/WAIT
S5/R

[+ PA12/IRQO/DACKO/TCLKA

[+=PA11/DPH/TIOCB1
[+=PA10/DPL/TIOCAL

+=PA8/BREQ

[+ PA7/BACK

<« PA2/CS6/TIOCBO

- PAL/

[+ PA9/AH/IRQOUT/ADTRG

[+ PAG6/RD

[}

—= CS3/CASL
—=CS1/CASH

<> PA0/CS4/TIOCAO
—=CS2
—=CS0
—=A21
—=A20
—Al19

[+~ PA15/IRQ3/DREQ1
—A18

—=Al7
LI—A16

o
o
=1
>

Address

l

— Al5

RES — e Al4

WDTﬁ\é; : — A13

MD1 — PROMor _w A2
MDO — masked ROM"* Al
NM| — _w A0
— A9
— A8
— A7
— A6
— A5
— A4
— A3
Interrupt || User — A2
controller| | Preak Bus state controller WAl

controller| RS
p o o | |—= A0 (HBS)

Address

@
25
agd

[5}
Sc
8a
5o

controller

Serial communi- ~ 16-bit [ ]« AD15
cation interface integrated timer lew AD14
(2 channels) pulse unit . AD13

l«= AD12
Watchdog [+ AD11
converter|| timer le+ AD10
l« AD9
l«» AD8
l«» AD7
l«» ADG
e AD5
e AD4
l«»= AD3
le— AD2
|« AD1
l«— ADO

Programmable AD
timing pattern
controller

Data/address

o
=]

=9
(@]
o
]

=
@

-

OCB4 =
OCA4 =
OCB3 =
OCA3 =
OCB2 =
OCA2 =

PB15/TP15/IRQ7 <

C1/AN1—
PB14/TP14/IRQ6 <

PCO/ANQO —|

PC7/AN7 —»]
PC6/ANG —
PC5/AN5 —
PC4/AN4 —
PC3/AN3 —
PC2/AN2 —

P

PB13/TP13/IRQ5/SCK1 =

PB12/TP12/IRQ4/SCKO =

PB9/TP9/TXD0 |
PB8/TP8/RxDO

PB7/TP7/TOCXB4/TCLKD =

-: Peripheral address bus (24 bits)
@ : Peripheral data bus (16 bits)
fam—
SNNNS
NN\

PB11/TP11/TxD1 =
PB10/TP10/RXD1 ==

PB5/TP5/T
PB4/TPA/T
PB3/TP3/T]
PB2/TP2/T
PBL/TPL/T
PBO/TPO/T]

: Internal address bus (24 bits)
: Internal upper data bus (16 bits)
: Internal lower data bus (16 bits)

PB6/TP6/TOCXA4/TCLKC =

Notes: *1 The SH7032 has 8 kB of RAM and no PROM or masked ROM. The SH7034 has 4 kB
of RAM and 64 kB of PROM or masked ROM.

*2 Vpp: SH7034 (PROM version)

Figurel.1 Block Diagram
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13

Pin Descriptions

131 Pin Arrangement
<
g5
52 [
o B I
selBeaz s
wowoogs D=
ZIEI003 %m
SN NN =s] =
b QNS T IE|Q X T
wa ogCaal=w o B
ST SEEEAATE |Io2E
NEgvE T 028, .233339538 2555
80000we 85 8% ¥x 8L g2
S>=33xE>5Z>xW>0>aaaaaaaoa>aaan
OAOOOOOAOAOOEOEAOO OO OO meriee
AVec 085 TR IRRRNRRIRRNCRSBE 883383033 HB 5561 PASICST/WAIT
AV, []86 55 [1 PA2/CS6/TIOCBO
PCO/ANO []87 54 [ PA1/CS5/RAS
PC1/AN1 ]88 53 [ PAO/CS4/TIOCAQ
PC2/AN2 []89 52 @ Vss
PC3/AN3 []90 51 [] CS3/CASL
Avgs 91 50 ] Cs2
PC4/AN4 []92 49 [] CS1/CASH
PC5/AN5 []93 48] CSO
PC6/ANG [|94 470 A21
PC7/AN7 []95 46 [J A20
Vss 96 45[] A19
PBO/TPO/TIOCA2 [|97 . 441 A18
PBL/TPL/TIOCB2 |98 Top view 430 Ve
Ve 099 (FP-112) 423 A17
PB2/TP2/TIOCA3 []100 41 [0 A16
PB3/TP3/TIOCB3 []101 40 W Vss
PBA4/TP4/TIOCA4 []102 391 A15
PB5/TP5/TIOCB4 []103 381 A14
PB6/TP6/TOCXA4/TCLKC []104 37 A13
PB7/TP7/TOCXB4/TCLKD []105 36 [1 A12
Vss 106 351 Al11
PB8/TP8/RxD0 []107 341 A10
PB9/TPY/TxDO []108 33 A9
PB10/TP10/RxD1 []109 321 A8
PB11/TP11/TxD1 []110 31 Vss
PB12/TP12/IRQ4/SCKO []111 301 A7
PBI3/TP13/IRQS/SCKI LI112 | () 4 om0 QTN DI NGN A INATNEN D29 A6
OO0 0O O OO IO OO0
‘8‘8 BRE885585888 8300030 An2Y2I
> > >
EE IIIIII <<>gggggg T
38 2
[a R <
I~
< w0
— -
m m
[a N
Notes: *1 Vpp: SH7034 (PROM version) only
*2 Initial value (output)
Figure1.2 Pin Arrangement (FP-112)
9
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*2ITCLKA

*2

¢
10]
o &
= =}
5283525
LoWo o gF N
x<C<OQ0|p ‘mm
. N =ls] a2
W Fe] 8 I IEC X T
o aol=Ww |0
> n S YaYalta]-: <‘OH°‘
oo onmomes. IE, BS85S5%E QEss,
0 00000WD O OF X 8% 0 IIIIIL AL O
Z2>>>33K2>Z>xW>0>andananaa>aaan 2
ONmOO0O000RO0FOO0RORO0000000 MO 0000
AV, COONOUITNANAODONOMTONAODONOLO TN NC*3
f i
PCO/ANO PA2/CS6/TIOCBO
PC1/AN1 PA1/CS5/RAS
PC2/AN2 PAO/CS4/TIOCAQ
PC3/AN3 Vss
AVgq CS3/CASL
PC4/AN4 CS2
PC5/AN5 CS1/CASH
PC6/AN6 CSo
PC7/AN7 A21
PEOTROTIOCAS AL9
NC'3 Top view Al8
PBL/TPL/TIOCB2 (TFP-120) Vee

A17
Al6

VCC
PB2/TP2/TIOCA3

PB3/TP3/TIOCB3 Vss
PB4/TP4/TIOCA4 Al15
PB5/TP5/TIOCB4 Al4
PB6/TP6/TOCXA4/TCLKC Al13
PB7/TP7/TOCXB4/TCLKD Al12

All
A10
A9
A8
Vss
A7
A6
NC3

VSS

PB8/TP8/RXDO
PB9/TP9/TXDO
PB10/TP10/RxD1
PB11/TP11/TXD1
PB1