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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 personal irguty, fire

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

Notes regarding these materials

1.

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

Renesas Technology Corporation assumes no responsibility for any damage, or infringement of any third-party's right

placen

ation

, or an

originating in the use of any product data, diagrams, charts, programs, algorithms, or circuit application examples contained i

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

Corporation without notice due to product improvements or other reasons. It is therefore recommended that customers

contac

Renesas Technology Corporation or an authorized Renesas Technology Corporation product distributor for the latest|produc

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 loss rising from these #jaccurac

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

he

When using any or all of the information contained in these materials, including product data, diagrams, charts, prdgrims, an

algorithms, please be sure to evaluate all information as a total system before making a final decision on the applitebili

y of

information 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 a device or system that
under circumstances in which human life is potentially at stake. Please contact Renesas Technology Corporation or anp
authorized Renesas Technology Corporation product distributor when considering the use of a product contained here
specific purposes, such as apparatus or systems for transportation, vehicular, medical, aerospace, nuclear, or undersea

use.

is use

in for ¢

repeat

The prior written approval 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 nseler @a lice

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
prohibited.

Please contact Renesas Technology Corporation for further details on these materials or the products contained therein.
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Preface

The SH7040 Series (SH7040, SH7041, SH7042, SH7043, SH7044, SH7045) single-chip RISC
(Reduced Instruction Set Computer) microprocessors integrate a Renesas Technology-original
RISC CPU core with peripheral functions required for system configuration.

The CPU has a RISC-type instruction. 84¢st instructions can be executed in one clock cycle,
which greatly improves instruction execution spéraddition, the 32-bit internal-bus

architecture enhances data processing power. With this CPU, it has become possible to asseml
low cost, high performance/high-functioning systems, even for applications that were previously
impossible with microprocessors, such as real-time control, which demands high speeds. In
particular, the SH7040 series has a 1-kbyte on-chip cache, which allows an improvement in CP!
performance during external memory access.

In addition, the SH7040 series includes on-chip peripheral functions necessary for system
configuration, such as large-capacity ROM and RAM, timers, a serial communication interface
(SCI), an A/D converter, an interrupt controller, and I/O ports. Memory or peripheral LSIs can be
connected efficiently with an external memory access support function. This greatly reduces
system cost.

There are versions of on-chip ROM: mask ROM, PROM, and flash memory. The flash memory
can be programmed with a programmer that supports SH7040 series programming, and can als
be programmed and erased by software.

This hardware manual describes the SH7040 series hardware. Refer to the programming manu
for a detailed description of the instruction set.

Related Manual
SH7040 series instructions
SH-1/SH-2/SH-DSP Programming Manual

Please consult your Renesas Technology sales representative for details for development
environment system.
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List of Items Revised or Added for This Version

Section

Page

Description

1.1.1 SH7040 Series 7,

Features

Notes on the
SH7040 Series
Specifications

9

AD Notes on the SHT040 Series Specifcations
Mask  On-chip External Acc Operating Electrical
Type AbbreviationVersion ROM  Bus Width (SVversion) package Temp Frequency Voltage Type Name ROM Characteristics
ZTAT  SH7042 128kB 16bis  +I5.SB  QFP2020-112 -20°Cl075°C 28MHz 5V  HDB477042F28 See 128 kB See *Electrical
(High-Speed) 16MHz 33V HDB4T7042VF16 PROM" Characteristics™
SH7042A Amask 128kB 16bits  *4LSB  QFP2020-112 —20°Cto75°'C 28MHz 5V HDG6477042AF28 See 128 kB See "Electrical
(id-Speed) 16MHz 33V HDG477042AVF16 PROM" Characteristics”
TQFP1414-120 16MHz 33V HD6477042AVX16
QFP2020-112Cu*
28MHz 5V HD6477042ACF28
16MHz 33V HD6477042AVCF16
SH7043 128kB 32bits  +15.SB  QFP2020-144 —20°Ct075°C 28MHz 5V HD6477043F28 See 128 kB See “Electrical
(High-Speed) 16MHz 33V HDBAT7043VF16 PROM" Characteristics™
SH7043A  Amask 128kB 32bits  +4LSB  QFP2020-144 —20°Ct075°C 28MHz 5V HDB4T7043AF28 See “128 kB See “Electrical
(Mid-Speed) 16MHz 33V HDB477043AVF16 PROM Characteristics”
QFP2020-144Cu*
28MHz 5V HD6477043ACF28
16MHz 33V HDG477043AVCF16
FLASH SH7044F  Amask 256kB 16bils  4LSB  QFP2020-112 -20°C1075°C 28MHz ~ 5V HDGAF7044F28 See *256 kB Flash ~See "Electrical
(Mid-Speed) Memory” Characteristics™
SH7045F  Amask 256kB 32bits  4LSB  QFP2020-144 —20°Cto75°C 28MHz 5V HD64F7045F28 See '256 kB Flash _See "Electrical
(Mid-Speed) Memory” Characteristics™
MASK SH7040A Amask 64kB 16bits  +4LSB  QFP2020-112 —20°Cto75°C 28MHz 5V  HD6437040AF28 See '64 kB Mask _ See "Electrical
(id-Speed) 16MHz 33V HD6437040AVF16 ROM" Characteristics”
TQFP1414-120 16MHz 33V HD6437040AVX16
QFP2020-112Cu*
28MHz 5V HD6437040ACF28
16MHz 33V HDG437040AVCF16
SH7041A Amask 64kB 32bits  +4LSB  QFP2020-144 —20°Cl075°C 28MHz 5V HD6437041AF28 See '64 kB Mask  See "Electrical
(Mid-Speed) 16MHz 33V HDG437041AVF16 ROM' Characteristics™
QFP2020-144Cu*
28MHz 5V HDG6437041ACF28
16MHz 33V HD6437041AVCF16
SHT042 128kB 16bis  +I5.SB  QFP2020112 —20°Ct075°C 28MHz 5V  HD6437042F28 See "128 kB Mask  See "Electrical
(High-Speed) 16MHz 33V HDB437042VF16 ROM' Characteristics”
SHT042A  Amask 128KB 16bits  4LSB  QFP2020-112 —20°C1075°C 28MHz 5V HDG6437042AF28 See *128 kB Mask See “Electrical
(Mid-Speed) 16MHz 33V HD6437042AVF16 ROM' Characteristics”
TQFP1414-120 16MHz 33V HD6437042AVX16
QFP2020-112Cu*
28MHz 5V HD6437042ACF28
16MHz 33V HD6437042AVCF16
SH7043 128kB 32bits  +15.SB  QFP2020-144 —20°Ct075°C 28MHz 5V HD6437043F28 See *128 kB Mask  See "Electrical
(High-Speed) 16MHz 33V HD6437043VF16 RO Characteristics™
SH7043A Amask 128KB 32bits  4LSB  QFP2020-144 —20°C1075'C 28MHz 5V HDG437043AF28 See 128 kB Mask See "Electrical
(Mid-Speed) 16MHz 33V HD6437043AVF16 ROM' Characteristics”
QFP2020-144Cu*
28MHz 5V HD6437043ACF28
16MHz 33V HDG437043AVCF16
SH7044  Amask 256KB 16bits  4LSB  QFP2020-112 —20°C1075°C 28MHz 5V HD6437044F28 See 256 kB Mask _ See “Electrical
(Mid-Speed) ROM' c -
SH7045  Amask 256kB 32bis  4LSB  QFP2020-144 -20°C1075°C 28MHz ~ 5V  HDB437045F28 See *256 kB Mask See "Electrical
(Mid-Speed) ROM' Characteristics”
ROM  SH7040A  Amask 16bits  +4LSB  QFP2020-112 —20°Cto75°C 28MHz 5V HDG417040AF28 See *Electrical
less (id-Speed) 16MHz 133V HD6417040AVF16 Characteristics”
TQFP1414-120 16MHz 33V HD6417040AVX16
QFP2020-112Cu* 28MHz 5V HD6417040ACF28
16MHz 33V HDB417040AVCF16
SH7041A  Amask a2bits  +4LSB  QFP2020-144 —20°Cto75°C 28MHz 5V HD6417041AF28 See “Electrical
(Mid-Speed) 16MHz 33V HD6417041AVF16 Characteristics”
QFP2020-144Cu*
28MHz 5V HDG6417041ACF28
16MHz 33V HD6417041AVCF16

Note: Package with Copper used as the lead maerial

1.4 The F-ZTAT
Version Onboard
Programming

Figure 1.6 Condition

Transfer for Flash
Memory

Note amended
Notes: For transferring between user mode and user program mode,
proceed while CPU is not programming or erasing the flash
memory.

* RAM emulation permitted

2.4 Instruction Set
by Classification

Table 2.16 Branch
Instructions

70

Table amended

BF/ S | abel 10001111dddddddd ~ Delayed branch, if T=0, disp x 2 + [2/1*

PC - PC;if T=1, nop

4.2.3 Notes on
Board Design

Deleted

4.5 Usage Notes

83to
85

Newly added

11.1.4 Register
Configuration

Table 11.2 DMAC
Registers

218

Note *5 deleted

RENESAS



Section Page Description
11.2.3 DMA 220 Description amended
'Fl;?grggsc(?_u;t The data for the upper 8 bits of a DMATCR is 0 when read.
(DMATCRO-
DMATCR3)
11.2.4 DMA 221 Description amended
ggg:wsrt]:rlsc(?grol * Bits 31-21—Reserved bits: Data are 0 when read. The write
(CHCRO—CHCR3) value always be 0.
224 Description amended
* Bit 7—Reserved bits: Data is 0 when read. The write value
always be 0.
11.2.5 DMAC 226 Description amended
ration Register . . .
(ODpl\t: Aaé)%) egiste » Bits 15-10—Reserved bits: Data are 0 when read. The write
value always be 0.
227 Description amended
» Bits 7-3—Reserved bits: Data are 0 when read. The write
value always be 0.
11.3.3 Channel 233 Figure amended
Priority
Figure 11.3 Round Char_mtnel 0 is given the lowest
Robin Mode prionty.
12.4.5 Cascade 337 Figure amended
Connection Mode
Figure 12.23 TCLKC _|
Cascade Connection
Operation Example
(Phase Counting TCLKD
Mode)
12.4.9 373 Figure amended
Complementary
PWM Mode When BDC =1, N=0, P =0, FB =0, output active level = high
Figure 12.55

Example of Output
Phase Switching by
External Input (1)

RENESAS



Section Page  Description

12.9.2 Block 444 Note added
Diagram « -
Figure 12.125 POE I:ggzs* _:
Block Diagram [
TIOC4A* —»
TIOC4C* —f»
TIOC4B* —»
TIOC4D* —I{p

Note: * Includes multiplexed pins.

12.11.5 Usage 453 Section added

Notes

14.2.8 Bit Rate 491 Table amended

Register (BRR) Bit Rate 27.0336

Table 14.3 Bit Rates (Bits/s) n N Error (%)

and BRR Settings in 110 3 119 0.0

Asynchronous Mode 150 3 87 000

(cont) 300 2 175 0.0
600 1 87 0.00
1200 1 175 0.00
2400 1 87 0.00
4800 0 175 0.00
9600 0 87 0.00
14400 0 58 -0.56
19200 0 43 0.00
28800 0 28 1.15
31250 0 26 0.12
38400 0 21 0.00

Table 14.4 Bit Rates 495 Table amended

and BRR Settings in ey =

Clocked oy o

Synchronous Mode

(cont) ™

14.3.4 Clock 529 Figure amended

Synchronous

Operation —»J_|—,_|—,_|—

Figure 14.22 5

Example of SCI 4 ( Bit7 X Bito )

Receive Operation

’ \

RxI request

RENESAS



Section Page

Description

15.4.9 A/D 562
Conversion Time

Table 15.8

Operating Frequency

and CKS Bit Settings

33 MHz deleted

15.6 Noteson Use 564

Figure 15.14
Example of a
Protection Circuit for
the Analog Input Pins

Figure amended

/\_/

Avce

Avref

o —

This LSI

*1 A 01pF

O
Rin*2 A 1000
o—/\/\/\,——/\/\/\,—l—[ ANO to AN7
1

1| AVss

/_\/

*2 Rin: Input impedance

16.7.2 Handling of 585
Analog Input Pins

Figure 16.8 Example
of Analog Input Pin
Protection Circuit

Note amended
Notes: Numbers are only to be noted as reference value

19.2 Port A 649

Table 19.2 Port A,
FP-144 Version

Table amended

PA16 (I/0)/AH (output) PA16 (I/0)/AH (output) PA16 (I/0)

PA15 (I/0)/CK (output) PA15 (I/O)/CK (output) PA15 (I/O)/CK (output)

21.2.2 Socket 671
Adapter Pin
Correspondence and
Memory Map

Figure 21.2 SH7042

Pin and HN27C101

Pin Correspondence
(112-Pin Version)

Eigure amended

| ek
| 7

|
T
|

|
|
}
| =100/Q
|
T
|
1
|
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Section Page  Description
21.2.2 Socket 672 Figure amended
Adapter Pin ; i
Correspondence and J—r—:I,L
Memory Map !
Figure 21.3 SH7042 |
Pin and HN27C101 ! !
Pin Correspondence 1
(120-Pin Version) | !

| |

; 1000 i

‘ |

Foaw
Figure 21.4 SH7043 673 Figure amended
Pin and HN27C101 | p2nE
Pin Correspondence ; L
(144-Pin Version) DG

iy |

H— |

I i

o i

g |

!

} |

I £100/Q i

! |

! !

! |

%611{;*‘
22.2.2 Mode 683 Note amended

Transition Diagram

Figure 22.2 Flash
Memory Mode
Transitions

Execute transition between the user mode and user program mode
while the CPU is not programming or erasing the flash memory

RENESAS



Section Page  Description

22.7.2 Program- 706 Figure amended
Verify Mode
Figure 22.13 [ Set SWE bit in FLMCR1 |
¥
Program/Program | e ] %
Verify Flow 1
Store 32-byte program data in x4
reprogram data area
I3
[ n=1 |
T
F
| m=0 |
i
Write 32-byte data in reprogram data area | 1
in RAM to flash memory consecutively
[ Enable WDT |
)
[ setpsui)bitin FLMCR1(2) |
i
[ Wait 50 ps | -
i
[ Set P1(2) bit in FLMCR1(2) | start of programming
¥
[ Wait 200 ps |*5
| Clear P1(2) bitin FLMCR1(2) | End of programming
)
| Wait 10 ps | *5
[ clear Psu1(2) bitin FLMCR12) |
¥
[ Wait 10 ps |5
¥
[ Disable WDT |
i
[ Set PV1(2) bit in FLMCR1(2) |
L]
| Wait 4 ps | *5
T
—n+i
| Dummy write of H'FF to verify address | IIE
| Wait 2 ps | 5]
¥
[ Read verify data | x2
Increm\;n deress Program data = verify data?
| Reprogram data computation | *3
!
Transfer reprogram data to reprogram %4
data area
[ clear Pva(2) bitin FLMCR1(2) |
¥
| Wait 4 ps | 5]
o]
OK OK
[ Clear SWE bit in FLMCR1 ] | Clear SWE bit in FLMCR1, |

End of programming Programming failure

Note *5 added.

*5 Make sure to set the wait times and repetitions as specified.
Programming may not complete correctly if values other than
the specified ones are used.

RENESAS



Section

Page

Description

22.7.4 Erase-Verify 713
Mode

Figure 22.14
Erase/Erase-Verify
Flowchart

Figure amended

Ca

[ Set SWE bit in FLMCR1 |
;

l Wait 10 pus ] *5
|
»
l n=1 |
¥
[ Set EBRL(2) *3
!
[ Enable WDT |
¥
[ setEsui(2)bitin FLMCR1(2) |
¥
[ Wait 200 s |*s
¥
l Set E1(2) bit in FLMCR1(2) ] Start erase
¥
l Wait 5 ms ] 55
¥
[ Clear E1(2) bitin FLMCR1(2) ] Halt erase
¥
l Wait 10 ps ] *5
¥
[ clear ESUL(2) bitin FLMCR1(2) |
¥
[ Wait 10 ps ] *5
¥
[ Disable WDT |
¥
[ setEVi(2) bitin FLMCR1(2) | [non+i]
1)
[ Wait 20 ps ] *5
l Set block start address to verify address]
[ H'FF dummy write to verify address ]
¥
l Wait 2 ps ] *5
¥
Increment l Read verify data ] *2
address
| [ clearEvi) bitin FLMCR1(2) |
] *5 l Wait 5 us I*S
5
<

OK

[ Clear SWE bit in FLMCRL ]

Clear SWE bit in FLMCR1 |

)

Notes: *1 Preprogramming (setting erase block data to all “0”) is not necessary.
*2 Verify data is read in 32-bit (longword) units.
*3 Set only one bit in EBR1(2). More than one bit cannot be set.

)

*4 Erasing is performed in block units. To erase a number of blocks, each block must be erased in turn.
*5 Make sure to set the wait times and repetitions as specified. Erasing may not complete correctly if values other

than the specified ones are used.

24.4.2 Canceling the 747
Standby Mode

Cancellation by a Manual Reset deleted

25. Electrical —
Characteristics (5V,
33.3 MHz Version)

Deleted

RENESAS



Section Page

Description

25.2 DC 751 Note amended

Characteristics *2 5 mA in the A mask version, except for F-ZTAT products.

Table 25.2 DC

Characteristics

25.3.2 Control 754 Note amended

Signal Timing Note: * The RES, MRES, NMI, BREQ, and IRQ7-IRQO signals are
Table 25.5 Control asynchronous inputs, but when thesetup times shown here
Signal Timing are provided, the signals are considered to have produced

changes at clock rise (for RES, MRES, BREQ) or clock fall
(for NMI and IRQ7-IRQO0). If the setup times are not
provided, recognition is delayed until the next clock rise or
fall.

25.3.3 Bus Timing 763

Figure|25.12 DRAM
Cycle (Normal Mode,
1 Wait, TPC=0,
RCD=0)

Figure amended
Tewl Tc2
|-

11_\_71_\ v

Column address

[y

tcasp1

|, feac

A 4

tan tros

trac

Figure 25.13 DRAM 764
Cycle (Normal Mode,

2 Waits, TPC=1,

RCD=1)

Figure amended
Tcwl Tew2 |

N\

Colbmn address

B¢ teason
N

teac

tan
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25.3.3 Bus Timing 764

Figure 25.14 DRAM
Cycle (Normal Mode,
3 Waits, TPC=1,
RCD=1)

Figure amended
Tewl Tew2

=Ua

Column

[+ tcaspr

Zd

teac

tan

25.3.5 Multifunction 770
Timer Pulse Unit

Timing

Figure 25.23 MTU

I/O Timing

Figure amended

trocp

)

Figure 25.24 MTU 770
Clock Input Timing

Figure amended

ﬁ

treks

ﬁ)

—

25.3.11 Measuring 778
Conditions for AC
Characteristics

Figure 25.33 Output
Load Circuit

Title amended
Output Load Circuit

RENESAS
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Description

25.4 A/D Converter 779
Characteristics

Table 25.16 A/D
Converter Timing (A
mask)

Table amended

Non-linearity error™

Offset error”

Full scale error”

Quantize error®

26.2 DC 782 Table amended
Characteristics

Schmitt ~ PA2, PAS, PA6— v *_ v, Vex V. VT* 2V x 0.9V (min)
Table 26.2 DC trigger input PA9, 0.07 m
Characteristics volage PEG-PEIS

783 Table amended

Analog Alge — 4 8 mA  f=16.7MHz

supply

current Al _ 05 12 mA QFP144 version only

*3 2 mA in the A mask version of MASK products.
26.3.2 Control 786 Note amended
Signal Timing Notes: *1 SH7042/43 ZTAT (excluding A mask) are 3.2V.
Table 26.5 Control *2 The RES, MRES, NMI, BREQ, and IRQ7-IRQO signals
Signal Timing are asynchronous inputs, but when the setup times

shown here are provided, the signals are considered to
have produced changes at clock rise (for RES, MRES,
BREQ) or clock fall (for NMI and IRQ7-IRQO). If the
setup times are not provided, recognition is delayed until
the next clock rise or fall.

26.3.3 Bus Timing 795

Figure 26.12 DRAM
Cycle (Normal Mode,
1 Wait, TPC = 0,
RCD =0)

Figure amended

Tewl Tc2
-

[y
- - Lot

TN S

Column address

{caspL

o lcac
<

tan tros

‘RAC

A
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26.3.3 Bus Timing 796

Figure 26.13 DRAM
Cycle (Normal Mode,
2 Waits, TPC =1,
RCD =1)

Figure amended
Tcwl Tow2 |
S\

Column address

\ teaso

|4

feac

AA

Trac

teasor

Figure 26.14 DRAM 796
Cycle (Normal Mode,

3 Waits, TPC =1,

RCD =1)

Figure amended

Tcewl Tew2

AN\ F

Column address

_i‘_ feaspr

teac

tan

—_— lRAC

teasor

26.3.5 Multifunction 802
Timer Pulse Unit

Timing

Figure 26.23 MTU

I/0 Timing

Figure amended

CK

troco

Output
compare output

26.3.11 810
Measurement

Conditions for AC
Characteristics

Figure 26.33 Output
Load Circuit

Title amended
Output/Load Circuit
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Appendix B Block 844 Note added

Diagrams

Figure B.19 On-chip flash memory™
PB4/IRQ2/POE2/ 3
CASH,PB3/IRQ1/ Al
POE1/CASL Frmmrtmommeeoees

Block Diagram

(F-ZTAT Version)
Note: * Only when n = 4.

Pin modes

Appendix C Pin 865 Table amended
States
Table C.1 Pin Pin Function Reset

Power-Down Bus Right

Modes During Reset,

Standby in Bus

Class Pin Name Power-OnManual Standby Sleep Release Right Release
Power-Down, and Clock  CK o o H™ o o o
Bus Right Release System RES | | | | | |
Modes (144 Pin) control  MRES 7% | z | | 7
WDTOVF o*2 o*2 o o o o
BREQ zZ* | z | | |
BACK z* o z l¢] L L
Interrupt  NMI | | | | | |
TRQO-IRQ7 zZ*4 | z | | z
TRQOUT (PD30) Z** o 1 H o 1
TRQOUT (PE15) Z** o z H o z
Address A0-A21 o*2 o z o z z
bus
Data bus DO-D31 z*4 110 z nw z z
Bus WAIT zZ*4 I z I z z
control  ppwR, RAS 2 o o o z z
CASH,CASL, ~ z* o o o z z
CASLH, CASLL
RD H o z o z z
CSo, CST H o z o z z
CS2,CS3 z*4 o z o z z
WRHH, WRHL,  H o z o z z
WRH, WRL
AH z* o z l¢] z z
DMAC  DACKO, DACK1  Z* o o** o o o**
(PD26, PD27)
DACKO, DACK1 ~ Z** o z o o z
(PE14, PE15)
DRAKO, DRAK1 ~ Z** o o*! o o o**
DREQO, DREQ1T Z** I z I 1 z

RENESAS
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Appendix C Pin
States

Table C.1 Pin
Modes During Reset,
Power-Down, and
Bus Right Release
Modes (144 Pin)
(cont)

866

Table amended

Pin modes
Pin Function Reset Power-Down g s Right Standby in Bus
Class Pin Name Power-OnManual Standby Sleep Release Right Release
MTU TIOCOA-TIOCOD, Z** 110 K** /o 1o K**
TIOC1A-TIOC1D,
TIOC2A-TIOC2D,
TIOC3A, TIOC3C
TIOC3B,TIOC3D, Z** [l[e] z /o 1o z
TIOC4A-TIOC4D
TCLKA-TCLKD 7" | z | | z
Port POEO-POE3 7% | z | | z
control
SCI SCKO-SCK1 7% 110 z 110 110 z
TXDO-TCD1 z*4 o o*! o o o*!
RXDO-RXD1 7% | z | | z
AID ADTRG z*4 I z | I z
converter oNo—_AN7 z I z I | z
I/0 Port  PAO-PA23 z* 110 K** K 110 K**
PB0-PB9
PCO-PC15
PDO-PD31
PEO-PES,PE10
PE9,PE11-PE15 Z** 110 z K 110 z
PFO-PF17 z | z | | z
Notes: 1. There are instances where bus right release and transition to software standby mode

occur simultaneously due to the timing between BREQ and internal operations. In such
cases, standby mode results, but the standby state may be different.
The initial pin states depend on the mode. See section 18, Pin Function Controller
(PFC), for details.

2. I: Input, O: Output, H: High-level output, L: Low-level output, Z: High impedance,
K: Input pin with high impedance, output pin mode maintained.

*1 If the standby control register port high-impedance bits are set to 1, output pins become
high impedance.

*2 A21-A18 will become input ports after power-on reset.

*3 Input in the SH7044/SH7045 F-ZTAT version.

*4 General use I/O ports PAn, PBn, PCn, PDn, and PEn, as well as pins multiplexed with
them, are unstable during the RES setup time (tress) immediately after the RES pin
goes to low level.
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Appendix C Pin
States

Table C.2 Pin
Modes During Reset,
Power-Down, and
Bus Right Release
Modes (112 Pin,

120 Pin)

Table amended

Pin modes
Pin Function Reset Power-Down gy g Right Standby in Bus

Class Pin Name Power-On Manual Standby Sleep Release Right Release
Clock  CK o o H* o o o
System RES | | | | | |
control  RES Z* | z | I z

WDTOVF o*? o*? o o o o

BREQ z* | z | | |

BACK zZ*4 o z o L L
Interrupt  NMI | | | | | |

IRQO-IRQ7 z* | z | | z

TRQOUT z*4 o z H o z
Address A0-A21 o*2 o z o z z
bus
Data bus D0O-D31 zZ*4 110 z oz z
Bus WAIT zZ* I z I z z
control  ppwR, RAS 7 o o o z z

CASH, CASL z7*4 o o o z z

RD H o z o z z

S0, CS1 H o z o z z

S2,CS3 z*4 o z o z z

RH, WRL H o z o z z

AH z* o z o z z
DMAC  DACKO-DACK1 Z* o z o o z

DRAKO-DRAK1 ~ Z** o z o o z

DREQO-DREQT Z** | z | | z
MTU TIOCOA-TIOCOD, Z** 110 K** 1o 1o K**

TIOC1A-TIOC1D,

TIOC2A-TIOC2D,

TIOC3A, TIOC3C

TIOC3B,TIOC3D, Z** 110 z /o 1o z

TIOC4A-TIOC4D

TCLKA-TCLKD ~ Z** z | z
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Description

Appendix C Pin
States

Table C.2 Pin
Modes During Reset,
Power-Down, and
Bus Right Release
Modes (112 Pin,

120 Pin) (cont)

868

Table amended

Pin Function

Pin modes

Reset

Power-Down g5 Right

Class Pin Name

Power-On Manual

Standby Sleep Release

Standby in Bus
Right Release

Port POEO-POE3 z* I z I I z
control
scl SCKO-SCK1 z* e} z Ilo 110 z
TXDO-TCD1 z o) o™ o o o™
RXDO-RXD1 zZ* I z I I z
AID ADTRG z* | z I | z
converter
control  ANo-ANT z | z | | z
110 Port  PAO-PA15 7% 110 K*t K 110 K*t
PBO-PB9
PCO-PC15
PDO-PD15
PEO-PE8-PE10
PE9,PE11-PE15 Z** 110 z K 110 z
PFO-PF7 z I z I I z

Notes: 1. There are instances where bus right release and transition to software standby mode
occur simultaneously due to the timing between BREQ and internal operations. In such

cases, standby mode results, but the standby state may be different.

The initial pin states depend on the mode. See section 18, Pin Function Controller

(PFC), for details.

2. I: Input, O: Output, H: High-level output, L: Low-level output, Z: High impedance,
K: Input pin with high impedance, output pin mode maintained.
*1 If the standby control register port high-impedance bits are set to 1, output pins become

high impedance.

*2 A21-A18 will become input ports after power-on reset.
*3 Input in the SH7044/SH7045 F-ZTAT version.

*4 General use I/0 ports PAn, PBn, PCn, PDn, and PEn, as well as pins multiplexed with
them, are unstable during the RES setup time (tress) immediately after the RES pin

goes to low level.
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Appendix E Product 876,
Code Lineup 877

Table E.1 SH7040,
SH7041, SH7042,
SH7043, SH7044,
and SH7045 Product
Lineup

Table amended

Product Mask
Type Version Product Code Mark Code Package Order Model No.*2
SH7040A Mask ROM A MASK HD6437040AF28 HD6437040A (***)F28 QFP2020-112 HD6437040A*F
verion HD6437040AVF16 HD6437040A(***)VF16  QFP2020-112 HD6437040A**F
HD6437040AVX16 HD6437040A("**)VX16 TQFP1414-120 HD6437040A**X
HD6437040ACF28  HD6437040A(**)CF28  QFP2020-112Cu*! HD6437040A**CF
HD6437040AVCF16 HD6437040A(***)VCF16 QFP2020-112Cu*l HD6437040A***CF
ROMless A MASK HD6417040AF28 HD6417040AF28 QFP2020-112 HD6417040AF28
verion HD6417040AVF16 HD6417040AVF16 QFP2020-112 HD6417040AVF16
HD6417040AVX16  HD6417040AVX16 TQFP1414-120 HD6417040AVX16
HD6417040ACF28 HD6417040ACF28 QFP2020-112Cu*l HD6417040ACF28
HD6417040AVCF16 HD6417040AVCF16 QFP2020-112Cu*! HD6417040AVCF16
SH7041A Mask ROM A MASK HD6437041AF28 HD6437041A(***)F28 QFP2020-144 HD6437041A%*F
verion HD6437041AVF16 HD6437041A("**)VF16  QFP2020-144 HD6437041A*F
HD6437041ACF28 HD6437041A(***)CF28  QFP2020-144Cu*l HD6437041A**CF
HD6437041AVCF16 HD6437041A(***)VCF16 QFP2020-144Cu*!l HD6437041A**CF
ROMless A MASK HD6417041AF28 HD6417041AF28 QFP2020-144 HD6417041AF28
verion HD6417041AVF16 HD6417041AVF16 QFP2020-144 HD6417041AVF16
HD6417041ACF28 HD6417041ACF28 QFP2020-144Cu*1 HD6417041ACF28
HD6417041AVCF16 HD6417041AVCF16 QFP2020-144Cu*! HD6417041AVCF16
SH7042 Mask ROM — HD6437042F28 HD6437042 (***)F28 QFP2020-112 HD6437042***F
verion HD6437042VF16 HD6437042 (***)VF16 QFP2020-112 HD6437042**F
Z-TAT - HD6477042F28 HD6477042F28 QFP2020-112 HD6477042F28
version HD6477042VF16 HD6477042VF16 QFP2020-112 HD6477042VF16
SH7042A Mask ROM A MASK HD6437042AF28 HD6437042A(***)F28 QFP2020-112 HD6437042A**F
verion HD6437042AVF16 HD6437042A("**)VF16 ~ QFP2020-112 HD6437042A*F
HD6437042AVX16 HD6437042A(**)VX16 TQFP1414-120 HD6437042A**X
HD6437042ACF28 HD6437042A(***)CF28  QFP2020-112Cu*l HD6437042A***CF
HD6437042AVCF16 HD6437042A(**)VCF16 QFP2020-112Cu*! HD6437042A**CF
Product Mask
Type Version Product Code Mark Code Package Order Model No.*2
SH7042A Z-TAT AMASK HD6477042AF28 HD6477042AF28 QFP2020-112 HD6477042AF28
version HD6477042AVF16 HD6477042AVF16 QFP2020-112 HD6477042AVF16
HD6477042AVX16 HD6477042AVX16 TOFP1414-120 HD6477042AVX16
HD6477042ACF28  HD6477042ACF28 QFP2020-112Cu*! HD6477042ACF28
HD6477042AVCF16 HD6477042AVCF16 QFP2020-112Cu*1 HD6477042AVCF16
SH7043 Mask ROM — HD6437043F28 HD6437043(***)F28 QFP2020-144 HD6437043**F
version HD6437043VF16 HD6437043(***)VF16 QFP2020-144 HD6437043**F
Z-TAT - HD6477043F28 HD6477043F28 QFP2020-144 HD6477043F28
version HD6477043VF16 HD6477043VF16 QFP2020-144 HD6477043VF16
SH7043A Mask ROM A MASK HDG6437043AF28 HD6437043A(**)F28 QFP2020-144 HD6437043A**F
version HD6437043AVF16 HD6437043A(**)VF16  QFP2020-144 HD6437043A***F
HD6437043ACF28  HD6437043A(**)CF28  QFP2020-144Cu*l HD6437043A**CF
HD6437043AVCF16 HD6437043A(***)VCF16 QFP2020-144Cu*l HD6437043A**CF
Z-TAT AMASK HD6477043AF28 HD6477043AF28 QFP2020-144 HD6477043AF28
version HD6477043AVF16 HD6477043AVF16 QFP2020-144 HD6477043AVF16
HD6477043ACF28  HD6477043ACF28 QFP2020-144Cu*! HD6477043ACF28
HD6477043AVCF16 HD6477043AVCF16 QFP2020-144Cu*1 HD6477043AVCF16
SH7044 Mask ROM A MASK HD6437044F28 HD6437044(***)F28 QFP2020-112 HD6437044*F
version
F-ZTAT HD64F7044F28 HD64F7044F28 QFP2020-112 HD64F7044F28
version
SH7045 Mask ROM A MASK HD6437045F28 HD6437045(***)F28 QFP2020-144 HD6437045**F
version
F-ZTAT HD64F7045F28 HD64F7045F28 QFP2020-144 HD64F7045F28

version

(***) is the ROM code.

NoteS: 1. Package with Copper used as the lead material.
2. ***in the Order Model No. is the ROM code, consisting of a letter and a two-digit
number (ex. E00). The letter indicates the voltage and frequency, as shown below.

*E,FG
P,Q,R

Q

.

H:5.0V, 28 MHz
3.3V, 16 MHz
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Section 1 SH7040 Series Overview

1.1 SH7040 Series Overview

The SH7040 Series (SH7040/41/42/43/44/45) CMOS single-chip microprocessors integrate a
Renesas-original architecture, high-speed CPU with peripheral functions required for system
configuration.

The CPU has a RISC-type instruction. 840st instructions can be executed in one clock cycle,
which greatly improves instruction execution spéeaddition, the 32-bit internal-bus

architecture enhances data processing power. With this CPU, it has become possible to asseml
low cost, high performance/high-functioning systems, even for applications that were previously
impossible with microprocessors, such as real-time control, which demands high speeds. In
particular, the SH7040 series has a 1-kbyte on-chip cache, which allows an improvement in CP!
performance during external memory access.

In addition, the SH7040 Series includes on-chip peripheral functions necessary for system
configuration, such as large-capacity ROM and RAM, timers, a serial communication interface
(SCI), an A/D converter, an interrupt controller, and I/O ports. Memory or peripheral LSIs can be
connected efficiently with an external memory access support function. This greatly reduces
system cost.

In addition to the masked-ROM versions of the SH7040 series, the SH7042 and SH7043 have &
ZTAT™*! version with user-programmable on-chip PROM and the SH7044 and SH7045 have &
F-ZTAT™*2 version with on-chip flash memory. These versions enable users to respond quickly
and flexibly to changing application specifications, growing production volumes, and other
conditions.

Notes: *1 ZTAT (Zero Turn-Around Time) is a registered trademark of Renesas Technology
Corp.
*2 F-ZTAT (Flexible ZTAT) is a trademark of Renesas Technology Corp.

1.1.1 SH7040 Series Features
CPU:

« Original Renesas architecture

e 32-bit internal data bus

¢ General-register machine
O Sixteen 32-bit general registers
0 Three 32-bit control registers
O Four 32-bit system registers

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

O Load-store architecture (basic operations are executed between registers)

O Delayed branch instructions reduce pipeline disruption during branch

O Instruction set based on C language

Instruction execution time: one instruction/cycle (35 ns/instruction at 28.7-MHz operation)
Address space: Architecture supports 4 Ghytes

On-chip multiplier: multiplication operations (32 bis32 bits —» 64 bits) and
multiplication/accumulation operations (32 bk82 bits + 64 bits» 64 bits) executed in two
to four cycles

Five-stage pipeline

Cache Memory:

1-kbyte instruction cache

Caching of instruction codes and PC relative read data

4-byte line length (1 longword: 2 instruction lengths)

256 entry cache tags

Direct map method

On-chip ROM/RAM, and on-chip I/O areas not objects of cache

Used in common with on-chip RAM; 2 kbytes of on-chip RAM used as address array/data
array when cache is enabled

Interrupt Controller (INTC):

Nine external interrupt pins (NMIRQO-RQ?7)
Forty-three internal interrupt sources (forty-four for A mask)
Sixteen programmable priority levels

User Break Controller (UBC):

Generates an interrupt when the CPU or DMAC generates a bus cycle with specified
conditions

Simplifies configuration of an on-chip debugger

Bus State Controller (BSC):

Supports external extended memory access
0 16-bit (QFP-112, TQFP-120), or 32-bit (QFP-144) external data bus

Memory address space divided into five areas (four areas of SRAM space, one area of DRANM
space) with the following settable features:

O Bus size (8, 16, or 32 hits)
O Number of wait cycles
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O Outputs chip-select signals for each area
O During DRAM space access:

« OutputsRAS andCAS signals for DRAM

e Can generate a RAS precharge time assurance Tp cycle
DRAM burst access function
O Supports high-speed access mode for DRAM
DRAM refresh function
O Programmable refresh interval
O Supports CAS-before-RAS refresh and self-refresh modes
Wait cycles can be inserted using an exteWalT signal
Address data multiplex 1/0O devices can be accessed

Direct Memory Access Controller (DMAC) (4 Channels):

Supports cycle-steal transfers

Supports dual address transfer mode

Can be switched between direct and indirect transfer modes (channel 3 only)

O Direct transfer mode: transfers the data at the transfer source address to the transfer
destination address

O Indirect transfer mode: regards the data at the transfer source address as an address anc
transfers the data at that address to the transfer destination address

Data Transfer Controller (DTC):

Data transfer independent of the CPU possible through peripheral 1/O interrupt requests
Transfer mode can be set for each interrupt factor (transfer mode set in memory)
Multiple data transfers possible for one activating factor

Abundant transfer modes

O Normal mode/repeat mode/block transfer mode selectable

Transfer unit can be set to byte/word/longword

Interrupts activating the DTC requested of the CPU

O Interrupts can be generated to the CPU after completion of one data transfer

O Interrupts can be generated to the CPU after completing all designated data transfers
Transfer can be activated by software

Multifunction Timer/Pulse Unit (MTU):

Maximum 16 types of waveform output or maximum 16 types of pulse I/O processing possib
based on 16-bit timer, 5 channels

16 dual-use output compare/input capture registers
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e 16 independent comparators
» 8 types of counter input clock
 Input capture function
» Pulse output mode
O One shot, toggle, PWM, phase-compensated PWM, reset-synchronized PWM
* Multiple counter synchronization function
» Phase-compensated PWM output mode
O Non-overlapping waveform output for 6-phase inverter control
O Automatic setting for dead time
0 PWM duty cycle can be set from 0 to 100%
O Output off function
* Reset-synchronized PWM mode
O 3-phase output of any duty cycle positive phase/reverse phase PWM waveforms
* Phase calculation mode
O 2-phase encoder calculation processing

Compare Match Timer (CMT) (Two Channels):

e 16-bit free-running counter
¢ One compare register
» Generates an interrupt request upon compare match

Watchdog Timer (WDT) (One Channel):

» Watchdog timer or interval timer
« Count overflow can generate an internal reset, external signal, or interrupt

Serial Communication Interface (SCI) (Two Channels):
(Per Channel):

» Asynchronous or clock-synchronous mode is selectable
e Can transmit and receive simultaneously (full duplex)

» On-chip dedicated baud rate generator

e Multiprocessor communication function

I/O Ports:

* QFP 112 (SH7040, SH7042, SH7044), TQFP-120 (SH7040, SH7042)
O Input/output: 74
0 Input: 8
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0 Total: 82
e QFP 144 (SH7041, SH7043, SH7045)
O Input/output; 98
O Input: 8
0 Total: 106

A/D Converter:

¢ 10 bitsx 8 channels
« Conversion upon external trigger possible
* Sample and hold function: two on-chip units (two channels can be sampled simultaneously)

« Depending on the product, there is a high speed, mid-accuracy A/D on-chip type and a mid-
speed, high accuracy A/D on-chip type. For details, see the product lineup.

Large Capacity On-Chip Memory:

« ROM (128 kbytes PROM, 256 kbytes/128 kbytes/64 kbytes mask ROM, 256 kbytes flash
ROM)

0 SH7044, SH7045: 256 kbytes (flash ROM, mask ROM)
0 SH7042, SH7043: 128 kbytes (ZTAT, mask ROM)
0 SH7040, SH7041: 64 kbytes (mask ROM)

¢ RAM: 4 kbytes (2 kbytes when cache is used)

Operating Modes:

e Operating modes
0 Expanded mode with ROM disabled
0 Expanded mode with ROM enabled
O Single-chip mode
e Processing states
0 Program execution state
0 Exception processing state
0 Bus-released state
¢ Power-down modes
O Sleep mode
0 Software standby mode

Clock Pulse Generator (CPG):
¢ On-chip clock pulse generator

O On-chip clock-doubling PLL circuit
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Notes on the SH7040 Series Specifications (For details, see each section in this manual)

AID
Mask On-chip External Accuracy Operating A/D Electrical
Type Abbreviation ~ Version ROM Bus Width  (5V Version) Package Temp Frequency Voltage Type Name INTC DTC DMAC MTU Converter ROM Characteristics
ZTAT SH7042 128 kB 16 bits +15LSB QFP2020-112 —20°C to 75°C 28 MHz 5V HD6477042F28 See “High- See “128 kB See “Electrical
(High-Speed) 16 MHz 3.3V HD6477042VF16 Speed A/D PROM” Characteristics”
Converter”
SH7042A Amask 128kB 16 bits +4L.SB QFP2020-112 —20°C to 75°C 28 MHz 5V HD6477042AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “128 kB See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6477042AVF16 vectors related A/D access methods  methods on transfer Notes Speed A/D PROM” Characteristics”
TQFP1414-120 16 MHz 33V HD6477042AVX16 converter and DTC vectors  requests Converter”
QFPZOZO-llZCu* 28 MHz 5V HD6477042ACF28
16 MHz 33V HD6477042AVCF16
SH7043 128 kB 32 bits +15LSB QFP2020-144  -20°C to 75°C 28 MHz 5V HD6477043F28 See “High- See “128 kB See “Electrical
(High-Speed) 16 MHz 3.3V HD6477043VF16 Speed A/D PROM” Characteristics”
Converter”
SH7043A Amask 128kB 32 bits +4L.SB QFP2020-144 —20°C to 75°C 28 MHz 5V HD6477043AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “128 kB See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6477043AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D PROM” Characteristics”
QFP2020-144Cu’r 28 MHz 5V HD6477043ACF28 converter and DTC vectors requests Converter”
16 MHz 3.3V HD6477043AVCF16
FLASH SH7044F Amask 256 kB 16 bits +4L.SB QFP2020-112 —20°C to 75°C 28 MHz 5V HD64F7044F28 Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “256 kB Flash See “Electrical
(Mid-Speed) vectors related A/D access methods  methods on transfer Notes Speed A/D Memory” Characteristics”
converter and DTC vectors  requests Converter”
SH7045F Amask 256 kB 32 bits +4L.SB QFP2020-144  —20°C to 75°C 28 MHz 5V HD64F7045F28 Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “256 kB Flash See “Electrical
(Mid-Speed) vectors related A/D access methods  methods on transfer Notes Speed A/D Memory” Characteristics”
converter and DTC vectors requests Converter”
MASK  SH7040A Amask 64 kB 16 bits +4L.SB QFP2020-112  -20°C to 75°C 28 MHz 5V HD6437040AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “64 kB Mask See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6437040AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D ROM” Characteristics”
TQFP1414-120 16 MHz 33V HD6437040AVX16 converter and DTC vectors  requests Converter”
QFPZOZO-llZCu’r 28 MHz 5V HD6437040ACF28
16 MHz 3.3V HD6437040AVCF16
SH7041A A mask 64kB 32 bits +4L.SB QFP2020-144 —20°C to 75°C 28 MHz 5V HD6437041AF28 Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “64 kB Mask See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6437041AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D ROM” Characteristics”
QFP2020—144Cu* 28 MHz 5V HD6437041ACF28 converter and DTC vectors  requests Converter”
16 MHz 33V HD6437041AVCF16
SH7042 128 kB 16 bits +15LSB QFP2020-112 —20°C to 75°C 28 MHz 5V HD6437042F28 See “High- See “128 kB Mask See “Electrical
(High-Speed) 16 MHz 3.3V HD6437042VF16 Speed A/D ROM” Characteristics”
Converter”
SH7042A Amask 128kB 16 bits +4L.SB QFP2020-112 —20°C to 75°C 28 MHz 5V HD6437042AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “128 kB Mask See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6437042AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D ROM” Characteristics”
TQFP1414-120 16 MHz 33V HD6437042AVX16 converter and DTC vectors requests Converter”
QFP2020-112Cu* 28 MHz 5V HD6437042ACF28
16 MHz 33V HD6437042AVCF16
SH7043 128 kB 32 bits +15LSB QFP2020-144 —20°C to 75°C 28 MHz 5V HD6437043F28 See “High- See “128 kB Mask See “Electrical
(High-Speed) 16 MHz 3.3V HD6437043VF16 Speed A/D ROM” Characteristics”
Converter”
SH7043A Amask 128kB 32 bits +4L.SB QFP2020-144 —20°C to 75°C 28 MHz 5V HD6437043AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “128 kB Mask See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6437043AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D ROM” Characteristics”
QFP2020—144Cu* 28 MHz 5V HD6437043ACF28 converter and DTC vectors  requests Converter”
16 MHz 3.3V HD6437043AVCF16

RENESAS



RENESAS



Notes on the SH7040 Series Specifications (For details, see each section in this manual)

AID
Mask On-chip External Accuracy Operating A/D Electrical
Type Abbreviation ~ Version ROM Bus Width  (5V Version) Package Temp Frequency Voltage Type Name INTC DTC DMAC MTU Converter ROM Characteristics
MASK  SH7044 Amask 256 kB 16 bits +4L.SB QFP2020-112 —20°C to 75°C 28 MHz 5V HD6437044F28 Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “256 kB Mask See “Electrical
(Mid-Speed) vectors related A/D access methods  methods on transfer Notes Speed A/D ROM” Characteristics”
converter and DTC vectors  requests Converter”
SH7045 Amask 256kB  32bits +4L.SB QFP2020-144 -20°C to 75°C 28 MHz 5V HD6437045F28 Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “256 kB Mask See “Electrical
(Mid-Speed) vectors related A/D access methods  methods on transfer Notes Speed A/D ROM” Characteristics”
converter and DTC vectors  requests Converter”
ROM SH7040A A mask 16 bits +4L.SB QFP2020-112 -20°C to 75°C 28 MHz 5V HD6417040AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “Electrical
less (Mid-Speed) 16 MHz 3.3V HD6417040AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D Characteristics”
TQFP1414-120 16 MHz 33V HD6417040AVX16 converter and DTC vectors  requests Converter”
QFPZOZO-llZCu’r 28 MHz 5V HD6417040ACF28
16 MHz 3.3V HD6417040AVCF16
SH7041A A mask 32 bits +4L.SB QFP2020-144 -20°C to 75°C 28 MHz 5V HD6417041AF28  Change the interrupt Change the DTER Change the setting Change the Usage See “Mid- See “Electrical
(Mid-Speed) 16 MHz 3.3V HD6417041AVF16 vectors related A/D access methods methods on transfer Notes Speed A/D Characteristics”
QFP2020—144Cu* 28 MHz 5V HD6417041ACF28 converter and DTC vectors  requests Converter”
16 MHz 33V HD6417041AVCF16

Note: * Package with Copper used as the lead material.
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1.2 Block Diagram

Figure 1.1 is a block diagram of the SH7040 Series QFP-112 pin and TQFP-120 pin. Figure 1.2
a block diagram of the SH7040 Series QFP-144 pin.
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Notes: *1 V¢ in the mask and ZTAT versions; FWP in the F-ZTAT version
(however, FWE in writer mode)
*2 Vpp: ZTAT version only

Figure 1.1 Block Diagram of the SH7040, SH7042, SH7044 (QFP-112 Pin), SH7040, SH7042
(TQFP-120 pin)
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Notes: *1 V¢ in the mask and ZTAT versions; FWP in the F-ZTAT version (however, FWE in writer mode)
*2 Vpp: ZTAT version only
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Figure 1.2 Block Diagram of the SH7041, SH7043, SH7045 (QFP-144 Pin)
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1.3 Pin Arrangement and Pin Functions

131 Pin Arrangment

Figure 1.3 shows the pin arrangement for the QFP-112 (top view).
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Notes: *1 V¢ in the mask and ZTAT versions; FWP in the F-ZTAT version (however, FWE in writer mode)

*2 Vpp: ZTAT version only

Figure 1.3 SH7040, SH7042, SH7044 Pin Arrangement (QFP-112 Top View)
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Figure 1.4 shows the pin arrangement for the TFP-120 (top view).
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Figure 1.4 SH7040, SH7042 Pin Arrangement (TQFP-120 Top View)

Note: * Vpp: ZTAT version only
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Figure 1.5 shows the pin arrangement for the QFP-144 (top view).
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