DATA SHEET

NEC / MOS INTEGRATED CIRCUIT

uPD78F0034A, 78F0034AY

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78F0034A is a member of the uPD780034A Subseries in the 78K/0 Series, and is equivalent to the
uPD780034A but with flash memory in place of internal ROM.

The uPD78F0034AY is a member of the uPD780034AY Subseries, featuring flash memory in place of the internal
ROM of the uPD780034AY.

The uPD78F0034A incorporates flash memory, which can be programmed and erased while mounted on the board.

Detailed function descriptions are provided in the following user’s manuals. Be sure to read them before
designing.

uPD780024A, 780034A, 780024AY, 780034AY Subseries User’s Manual: U14046E
78K/0 Series Instruction User’s Manual: U12326E

FEATURES

* Pin-compatible with mask ROM versions (except Vrp pin)
* Flash memory: 32 KBNote

* Internal high-speed RAM: 1,024 bytesNote

e Supply voltage: Vob=1.8t0 55V

Note The flash memory and internal high-speed RAM capacities can be changed with the memory size switching
register (IMS).

Remark For the differences between the flash memory and the mask ROM versions, refer to 4. DIFFERENCES
BETWEEN nPD78F0034A, 78F0034AY, AND MASK ROM VERSIONS.

* ORDERING INFORMATION

Part Number Package Internal ROM
uPD78F0034ACW 64-pin plastic SDIP (19.05 mm (750)) Flash memory
uPD78F0034AGB-8EU 64-pin plastic LQFP (10 x 10) Flash memory
uPD78F0034AGC-8BS 64-pin plastic LQFP (14 x 14) Flash memory
uPD78F0034AGC-AB8 64-pin plastic QFP (14 x 14) Flash memory
uPD78F0034AGK-9ET 64-pin plastic TQFP (12 x 12) Flash memory
uPD78F0034AYCW 64-pin plastic SDIP (19.05 mm (750)) Flash memory
uPD78F0034AYGB-8EU 64-pin plastic LQFP (10 x 10) Flash memory
uPD78F0034AYGC-8BS 64-pin plastic LQFP (14 x 14) Flash memory
uPD78F0034AYGC-AB8 64-pin plastic QFP (14 x 14) Flash memory
uUPD78F0034AYGK-9ET 64-pin plastic TQFP (12 x 12) Flash memory

The information in this document is subject to change without notice. Before using this document, please
confirm that this is the latest version.

Not all devices/types available in every country. Please check with local NEC representative for availability
and additional information.

Document No. U14040EJ4V0DS00 (4th edition) The mark % shows major revised points.
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NEC LPD78F0034A, 78F0034AY

* 78K/0 SERIES LINEUP
The products in the 78K/0 Series are listed below. The names enclosed in boxes are subseries names.

: Products in mass production _____________ + Products under development

Y subseries products are compatible with 12C bus.

Control
B 100-pin EMI-noise reduced version of the uPD78078
100-pin uPD78078 uPD78078Y 1 PD78054 with timer and enhanced external interface
100-pin / HPD78070A //yPD78070AY ROMless version of the uPD78078
100-pin 1PD780018AY/ 1 PD78078Y with enhanced serial /0 and limited function
80-pin 1PD780058 / uPD780058Y 1 PD78054 with enhanced serial /O

EMI-noise reduced version of the uPD78054

uPD78018F with UART and D/A converter, and enhanced 1/0
uPD780024A with expanded RAM

uPD780034A with timer and enhanced serial I/O

1 PD780024A with enhanced A/D converter

1 PD78018F with enhanced serial I/O

80-pin / uPD78058F // .PD78058FY
80-pin / uPD78054 // ,PD78054Y
80-pin 1PD780065
64-pin 4PD780078 // 1PD780078Y
64-pin  / uPD780034A // uPD780034AY,
64-pin  / uPD780024A // uPD780024AY,

64-pin 1PD78014H EMI-noise reduced version of the yPD78018F
64-pin 1PD78018F // ,PD78018FY / Basic subseries for control
42/44-pin f 1PD78083 / On-chip UART, capable of operating at low voltage (1.8 V)

Inverter control
— 64-pin uPD780988 On-chip inverter control circuit and UART. EMI-noise reduced.

VFD drive

| 100-pin 11PD78044F with enhanced 1/0 and VFD C/D. Display output total: 53
80-pin For panel control. On-chip VFD C/D. Display output total: 53
78K/0 ) || 80-pin 11PD78044F with N-ch open-drain I/O. Display output total: 34
Series B 80-pin Basic subseries for driving VFD. Display output total: 34

LCD drive

" 100-pin + 4PD780354 . uPD780354Y ;"- 1 PD780344 with enhanced A/D converter

100-pin uPD780344 : 1PD780344Y , 1PD780308 with enhanced display function and timer. Segment signal output: 40 pins max.

o P

120-pin 1PD780338 1PD780308 with enhanced display function and timer. Segment signal output: 40 pins max.
120-pin 1PD780328 1PD780308 with enhanced display function and timer. Segment signal output: 32 pins max.
120-pin 4PD780318 1PD780308 with enhanced display function and timer. Segment signal output: 24 pins max.
100-pin uPD780308 uPD780308Y uPD78064 with enhanced SIO, and expanded ROM and RAM

100-pin 1PD78064B EMI-noise reduced version of the uPD78064
| 100-pin uPD78064  // uPD78064Y ; Basic subseries for driving LCDs, on-chip UART
Bus interface supported

100-pin 1PD780948 On-chip CAN controller

80-pin 1PD78098B uPD78054 with IEBus™ controller

80-pin uPD780702Y /. On-chip IEBus controller

80-pin On-chip CAN controller

80-pin On-chip controller compliant with J1850 (Class 2)
| 64-pin  , uPD780816 . Specialized for CAN controller function

Meter control

100-pin 1PD780958 For industrial meter control
- 80-pin uPD780852 On-chip automobile meter controller/driver

80-pin 1PD780828B For automobile meter driver. On-chip CAN controller

Remark VFD (Vacuum Fluorescent Display) is referred to as FIPT™™ (Fluorescent Indicator Panel) in some
documents, but the functions of the two are the same.
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The major functional differences among the subseries are listed below.

e Non-Y subseries

Function ng?al\c/;lity Timer 8-Bit [10-Bit| 8-Bit Serial Interface I/0 I\\/I/I[:l). External
Subseries Name (Bytes) | 8-Bit [16-Bit\Watchf WDT| A/D | A/D | D/A Value|Expansion
Control | uPD78075B| 32Kt040K|4ch [1ch|1ch|1ch|8ch| — |2ch|3ch(UART: 1ch) 88 |1.8V \
uPD78078 | 48 K to 60 K
1PD78070A - 61 |27V
uPD780058| 24 Kto 60 K| 2 ch 3 ch (time-division UART: 1 ch)| 68 (1.8 V
uPD78058F| 48 K to 60 K 3 ch (UART: 1 ch) 69 |27V
uPD78054 | 16 K to 60 K 20V
uPD780065| 40 K to 48 K — |4 ch (UART: 1 ch) 60 |27V
uPD780078| 48 K to 60 K 2ch - |8ch 3 ch (UART: 2 ch) 52 |1.8V
uPD780034A| 8 K to 32 K 1ch 3 ch (UART: 1 ch) 51
uPD780024A 8ch| -
uPD78014H 2ch 53
uPD78018F| 8 K to 60 K
uPD78083 | 8Kto 16K - - 1 ch (UART: 1 ch) 33 -
Inverter | uPD780988| 16 Kto 60K| 3 ch |Note| — | 1ch| — |8ch| - |[3ch (UART:2ch) 47 (40V]|
control
VFD uPD780208|32Kto60K| 2ch |1ch|1ch|1ch|8ch| - - |2ch 74 |27V| -
drive | pD780232| 16 Kt024K|3ch| — | - 4ch 40 |45V
uPD78044H 32Kto48K| 2ch | 1ch | 1ch 8 ch 1ch 68 |27V
uPD78044F| 16 K to 40 K 2ch
LCD uPD780354(24Kt032K| 4ch|1ch|1ch| 1ch — | 8ch — |3 ch (UART: 1 ch) 66 |1.8V -
drive | pD780344 8ch| -
uPD780338| 48 Kto 60K| 3 ch | 2 ch — [10ch| 1 ch |2 ch (UART: 1 ch) 54
uPD780328 62
uPD780318 70
uPD780308| 48 Kto 60K| 2 ch | 1 ch 8ch| - — | 3ch (time-division UART: 1 ch)| 57 [2.0V
uPD78064B| 32 K 2 ch (UART: 1 ch)
uPD78064 | 16 Kto 32K
Bus uPD780948| 60 K 2ch|{2ch|1ch|1ch|8ch| - — |3 ch (UART: 1 ch) 79 |40V| A
interface | uPD78098B| 40 K to 60 K 1ch 2ch 69 (2.7V| -
supported) | pp780816/ 32 K to 60 K 2ch 12 ch — |2c¢h (UART: 1 ch) 46 40V
Meter | uPD780958| 48 Kt060K| 4ch|2ch| — |1ch| - - — | 2ch (UART: 1 ch) 69 (22V| -
control
Dash- uPD780852(32Kto40K|{ 3ch|1ch|1ch|1ch|5ch| - — |3 ch (UART: 1 ch) 56 |4.0V -
board
control | #PD780828B| 32 K to 60 K 59

Note 16-bit timer: 2 channels
10-bit timer: 1 channel
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e Y subseries

Function Caﬂggllc\:/:ty Timer 8-Bit |10-Bit| 8-Bit Serial Interface 1/0 I\\/fIDI:l). External
Subseries Namé (Bytes) | 8-Bit [16-Bit|Watch| WDT | A/D | A/D | D/A Value [Expansion
Control | uPD78078Y[48Kto60K| 4ch [1ch|[1ch|1ch|[8ch| — |2ch |3ch(UART:1ch,I?)C:1ch) 88 [1.8V \
uPD78070AY - 61 [2.7V
1PD780018AY |48 K to 60 K — |3ch(12C: 1 ch) 88
uPD780058Y |24 Kto 60 K| 2 ch 2 ch | 3ch (time-civision UART: 1 ch, I°C: 1 ¢h)| 68 |1.8 V
uPD78058FY | 48 K to 60 K 3ch (UART: 1¢ch,I’C:1¢ch) | 69 |27V
uPD78054Y| 16 K to 60 K 20V
uPD780078Y | 48 K to 60 K 2 ch — |8ch| — |4ch(UART:2¢ch,I’!C:1¢ch) | 52 |1.8V
1PD780034AY | 8 K to 32 K 1ch 3 ch (UART: 1 ch, I2C: 1 ch) 51
1PD780024AY 8ch| -
uPD78018FY|8 K to 60 K 2 ch (I2C: 1 ch) 53
LCD uPD780354Y |24 Kto 32K| 4ch [1ch |[1ch |1ch — | 8ch — |4 ch (UART: 1 ch, 66 (1.8V -
drive | pp780344Y 8ch| — *C: 1 ch)
uPD780308Y |48 K to 60 K| 2 ch 3 ch (time-division UART: 1 ¢h, °C: 1¢h)| 57 2.0 V
uPD78064Y| 16 Kto 32K 2 ch (UART: 1 ch, I*C: 1 ch)
Bus uPD780701Y| 60 K 3ch|[2ch|1ch|1ch|16ch| - — |4ch(UART:1¢ch,’C:1¢ch) | 67 |3.5V -
interface PD780703Y
supported
uPD780833Y 65 |45V

Remark Functions other than the serial interface are common to both the Y and non-Y subseries.

Data Sheet U14040EJ4V0ODS

www.DataSheetdlU.com




NEC
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OVERVIEW OF FUNCTIONS

Part Number uPD78F0034A uPD78F0034AY
Item
Internal Flash memory 32 KBNote
memory High-speed RAM 1,024 bytesNote

Memory space

64 KB

General-purpose registers

8 bits x 32 registers (8 bits x 8 registers x 4 banks)

Minimum instruction execution time

On-chip minimum instruction execution time cycle variable function

When main system
clock selected

0.24 us/0.48 us/0.95 us/1.91 us/3.81 us (@ 8.38 MHz operation)

When subsystem
clock selected

122 us (@ 32.768 kHz operation)

Instruction set

* 16-bit operation

* Multiply/divide (8 bits x 8 bits, 16 bits + 8 bits)

* Bit manipulation (set, reset, test, Boolean operation)
¢ BCD adjust, etc.

1/0 ports

Total: 51
* CMOS input: 8
¢ CMOS 1/0: 39

* N-ch open-drain I/O (5 V withstand voltage): 4

A/D converter

* 10-bit resolution x 8 channels
¢ Operable over a wide power supply voltage range: AVoo = 1.8 t0 5.5 V

Serial interface

e UART mode:
* 3-wire serial /0 mode:

* UART mode: 1 channel 1 channel

¢ 3-wire serial I/O mode: 2 channels 1 channel
* [2C bus mode

(multimaster supporting): 1 channel

Timers

¢ 16-bit timer/event counter: 1 channel
¢ 8-bit timer/event counter: 2 channels
e Watch timer: 1 channel
* Watchdog timer: 1 channel

Timer outputs

3 (8-bit PWM output capable: 2)

Clock output

* 65.5 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.10 MHz, 4.19 MHz, 8.38 MHz
(@ 8.38 MHz operation with main system clock)
* 32.768 kHz (@ 32.768 kHz operation with subsystem clock)

Buzzer output

1.02 kHz, 2.05 kHz, 4.10 kHz, 8.19 kHz (@ 8.38 MHz operation with main system clock)

Vectored interrupt | Maskable Internal: 13, external: 5
sources Non-maskable | Internal: 1

Software 1
Test inputs Internal: 1, external: 1

Supply voltage

Voo =1.8t0 5.5V

Operating ambient temperature

Ta =-40 to +85°C

Package

* 64-pin plastic SDIP (19.05 mm (750))
* 64-pin plastic LQFP (10 x 10)

* 64-pin plastic LQFP (14 x 14)

* 64-pin plastic QFP (14 x 14)

* 64-pin plastic TQFP (12 x 12)

Note The capacities of the flash memory and the internal high-speed RAM can be changed with the memory size

switching register (IMS).
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NEC 1PD78F0034A, 78F0034AY

1. PIN CONFIGURATION (TOP VIEW)

e 64-pin plastic SDIP (19.05 mm (750))
1PD78F0034ACW, 78F0034AYCW

\_/ 64 [~—~0 P67/ASTB
63 |=—=0 P66/WAIT
62 [«—=0 PB5/WR
61 [«—=0 P64/RD
60 |-—=0 P75/BUZ
59 |«—=0 P74/PCL
58 |«—=0 P73/TI51/TO51
57 {~—=0 P72/TI50/TO50
56 [«—=0 P71/TIO1
55 |«—=0 P70/TI00/TOO
54 |«—=0O PO3/INTP3/ADTRG
53 |=—=0O PO2/INTP2
52 {«—=0 PO1/INTP1

P40/AD0 O=—
P41/AD1 O=—»
P42/AD2 O=—»
P43/AD3 O=—»
P44/AD4 O=—
P45/AD5 O=—n
P46/AD6 O=—m
P47/AD7 O=—n

P50/A8 O—=—n

P51/A9 O=—m
P52/A10 O=—»
P53/A11 O~—rf
P54/A12 O~

0 N O O~ WN =

- a4 a4 g ©
w D = O

P55/A13 O=—» 14 51 =—=O POO/INTPO
P56/A14 O=—1 15 50 |——O Vss1
P57/A15 O=— 16 49 [=—0O X1

Vsso O—— 17 48 ——=0O X2

Vooo O—— 18 47 |=—0O Vrp

P30 O=— 19 46 |=—O XT1

P31 O=—1 20 45 ——-=O0 XT2

44 |«—0 RESET
43 ——O AVop

42 |=—0O AVRer

41 |=——0 P10/ANIO
40 |=—0O P11/ANI1
39 |=—0O P12/ANI2
38 |«——0O P13/ANI3
37 |=—0O P14/ANI4
36 [=——0O P15/ANI5
35 |«—0O P16/ANI6
34 |~—0O P17/ANI7
33 ——O AVss

P32/SDAON® T Oe—»’
P33/SCLON*® ! O]
P34/SI31Nte2 e o]
P35/SO31Nete2 e—m
P36/SCK31N®2 Om—sm
P20/SI30 O=—»
P21/SO30 O—=—
P22/SCK30 O=—»
P23/RxD0 O=—=
P24/TxD0 O-—n
P25/ASCKO O=—
Voo1 O——

NDNDDMNDDNDMND NN
N o o b~ 0NN =

W W w NN
N = O © ©

Notes 1. SDAO and SCLO are incorporated only in the uyPD78F0034AY Subseries.
2. SI31, SO31, and SCK31 are incorporated only in the uPD78F0034A Subseries.

Cautions 1. Connect the Vrr pin directly to Vsso or Vss1 in normal operation mode.
2. Connect the AVss pin to Vsso.

Remark When the uPD78F0034A and 78F0034AY are used in application fields that require reduction of the
noise generated from inside the microcontroller, the implementation of noise reduction measures, such
as supplying voltage to Vooo and Vop1 individually and connecting Vsso and Vss1 to different ground lines,
is recommended.
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uPD78F0034A, 78F0034AY

e 64-pin plastic LQFP (10 x 10)

1PD78F0034AGB-8EU, 78F0034AYGB-8EU

s 64-pin plastic LQFP (14 x 14)

uPD78F0034AGC-8BS, 78F0034AYGC-8BS

P43/AD3

~—0O P42/AD2

* 64-pin plastic QFP (14 x 14)
uPD78F0034AGC-AB8, 78F0034AYGC-AB8

* 64-pin plastic TQFP (12 x 12)
uPD78F0034AGK-9ET, 78F0034AYGK-9ET

~—O P40/ADO
~—O P67/ASTB
~—O P66/WAIT
~—O P65/WR
~—O P64/RD
-—O P74/PCL

@ =—0O P47/AD7
R =—O P46/ADB
Q +—0O P45/AD5

—_

P50/A8 O=e—»f
P51/A9 O=—»
P52/A10 O
P53/A11 O
P54/A12 Oa—m
P55/A13 O=—»
P56/A14 Oe—»
P57/A15 Oe—»

Vsso O———

Vooo O——

P30 O—=]

P31 O=——]
P32/SDAQNete ! (Oe—]
P33/SCLONete! (D=
P34/SI31Nete2 (Oe—n]
P35/SO31Nete2 (e

O

© 00 N o o »~ 0N

- a4 a4 A a4
a H~ W N = O

-
o o
~
-
[oe]
-
©

2 =—0 P44/AD4

60

g =—O P73/TI51/TO51
5 [=—O P72/TI50/TO50

& —O P41/AD1

5

©

57 56

[$)]
(8]

54 53 52

[§)]

=
A
(o]

«—»() P71/TI01
~——=() P70/TI00/TO0
-~ PO3/INTP3/ADTRG
<) PO2/INTP2
() PO1/INTP1
~——=( POO/INTPO
() Vsst
(O X1

—(O X2
l-—() Vep
O XT1
—— (O XT2
~————(O RESET
———(O AVop
l«——() AVRrer
~—O P10/ANIO

W W W W W w A b~ A DM B D DD
A& OO0 O N 0O © O = N W b O O N

w
w

N
w
n
~
N
~
N
®
N
©
w
S
w
=
w
N

P20/SI30 O=——
P21/SO30 Oe——m

P36/SCK31Note2 (e—

P22/SCK30 O~ 8

P23/RXxD0 Q=e—r{ N
P24/TXD0 O N
P25/ASCKO O=——»]

AVss O——— &
P17/ANI7 O— §
P16/ANI6 O——=
P15/ANI5E O———
P14/ANI4 O—
P13/ANI3 O——*
P12/ANI2 O——

Vbb1
P11/ANI1

Notes 1. SDAO and SCLO are incorporated only in the uyPD78F0034AY Subseries.
2. SI31, SO31, and SCK31 are incorporated only in the uPD78F0034A Subseries.

Cautions 1. Connect the Vrr pin directly to Vsso or Vss1 in normal operation mode.
2. Connect the AVss pin to Vsso.

Remark When the uPD78F0034A and 78F0034AY are used in application fields that require reduction of the
noise generated from inside the microcontroller, the implementation of noise reduction measures, such

as supplying voltage to Vooo and Voo1 individually and connecting Vsso and Vss1 to different ground lines,

is recommended.
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A8 to A15:
ADO to AD7:
ADTRG:
ANIO to ANI7:
ASCKO:
ASTB:

AVpb:

AVREF:

AVss:

BUZ:

INTPO to INTP3:
P00 to PO3:
P10 to P17:
P20 to P25:
P30 to P36:
P40 to P47:
P50 to P57:
P64 to P67:

Address bus
Address/data bus

AD trigger input

Analog input
Asynchronous serial clock
Address strobe

Analog power supply
Analog reference voltage
Analog ground

Buzzer clock

External interrupt input
Port 0

Port 1

Port 2

Port 3

Port 4

Port 5

Port 6

P70 to P75:
PCL:

RD:
RESET:
RxDO:

SCK30, SCK31, SCLO:

SDAO:

SI30, SI31:

S0O30, SO31:
TI0O, TIO1, TI50, TI51:
TOO, TO50, TO51:
TxDO:

Vbpo, VDD1:

Vpp:

Vsso, Vssi:

WAIT:

WR:

X1, X2:

XT1, XT2:

Data Sheet U14040EJ4V0DS

Port 7

Programmable clock

Read strobe

Reset

Receive data

Serial clock

Serial data

Serial input

Serial output

Timer input

Timer output

Transmit data

Power supply
Programming power supply
Ground

Wait

Write strobe

Crystal (main system clock)
Crystal (subsystem clock)
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2. BLOCK DIAGRAM

TI00/TOO/P70 ~—
TIO1/P71 —=

16-bit timer/
event counter

TI50/TO50/P72 =~

8-bit timer/
event counter 50

TI51/TO51/P73 ~—=

8-bit timer/
event counter 51

Watchdog timer

Watch timer

SI30/P20 —
SO30/P21 =—
SCK30/P22 ~—=

Serial
interface 30

SI31/P34 —
SO31/P35 =—
SCK31/P36 —~—=

Serial
interface 31Note 1

RxD0/P23 —=
TxDO/P24 —=—
ASCKO0/P25 —

UARTO

SDAO0/P32 =~
SCLO/P33 —~—=

IZC busNole 2

ANIO/P10 to
ANI7/P17
AVop

AVss

AVRer —

A/D converter

INTPO/POO to
INTP3/P03

Interrupt control

BUZ/P75 =—

Buzzer output

PCL/P74 =—

Clock output
control

gou ¢ gy 8 g aggyggy

Notes 1.

78K/0 Flash
memory
CPU core (32 KB)

g U

Port 0

> P00 to PO3

Port 1

(" IP10to P17

Port 2

(> P20to P25

Port 3

> P30 to P36

Port 4

(> P40 to P47

Port 5

> P50 to P57

g

RAM
(1,024
bytes)

Vooo Vop1 Vsso Vss1 Vep

Incorporated only in the uPD78F0034A

2. Incorporated only in the uPD78F0034AY

10

Data Sheet U14040EJ4V0ODS

Port 6

> P64 to P67

gg 88y y 8y

Port 7

> P70t0 P75

il

External access

ADO/P40 to
AD7/P47
A8/P50 to
A15/P57
— RD/P64
—= WR/P65
«~—— WAIT/P66
— ASTB/P67

System control

~—— RESET
~— X1
—— X2
~—— XT1
—— XT2
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3. PIN FUNCTIONS

3.1 Port Pins (1/2)

Pin Name 1/0 Function After Reset Alternate
Function
P00 1/10 Port 0 Input INTPO
P01 4-bit 1/0 port. INTP1
PO2 Input/out;.)ut can be sp.ecified in 1-bit un.it.s. INTP2
An on-chip pull-up resistor can be specified by software.
P03 INTP3/ADTRG
P10 to P17 | Input | Port1 Input ANIO to ANI7
8-bit input-only port.
P20 1/0 Port 2 Input SI30
P21 6-bit 1/0 port. S0O30
P22 Input/output can be specified in 1-bit units. 3CK30
An on-chip pull-up resistor can be specified by software.
P23 RxDO
P24 TxDO
P25 ASCKO
P30 I/O | Port3 N-ch open-drain 1/O port. Input -
P31 7-bit 1/0 port. LEDs can be driven directly.
P32 Input/output can be specified SDAQNote 1
in 1-bit units.
P33 SCLQNote 1
P34 An on-chip pull-up resistor can be S131Note 2
P35 specified by software. S0O31Note 2
P36 SCK31Note 2
P40 to P47 1/10 Port 4 Input ADO to AD7
8-bit 1/0 port.

Input/output can be specified in 1-bit units.
An on-chip pull-up resistor can be specified by software.
Interrupt request flag KRIF is set to 1 by falling edge detection.

P50 to P57 110 Port 5 Input A8 to A15
8-bit 1/0 port.

LEDs can be driven directly.

Input/output can be specified in 1-bit units.

An on-chip pull-up resistor can be specified by software.

P64 110 Port 6 Input RD

P65 4-bit 1/0 port. WR

P66 Input/output can be specified in 1-bit units. WA
An on-chip pull-up resistor can be specified by software.

P67 ASTB

Notes 1. SDAO and SCLO are incorporated only in the uyPD78F0034AY Subseries.
2. SI31, SO31, and SCK31 are incorporated only in the uyPD78F0034A Subseries.
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3.1 Port Pins (2/2)

Pin Name 1/0 Function After Reset Alternate
Function
P70 110 Port 7 Input TI00/TOO
P71 6-bit I/0 port. TI01
P72 Input/output can be specified in 1-bit units. T150/TO50
An on-chip pull-up resistor can be specified by software.
P73 TI51/TO51
P74 PCL
P75 BUZ
3.2 Non-Port Pins (1/2)
Pin Name 1/0 Function After Reset Alternate
Function
INTPO Input | External interrupt request input by which the valid edge (rising edge, Input P00
INTP1 falling edge, or both rising and falling edges) can be specified. PO1
INTP2 P02
INTP3 PO3/ADTRG
SI30 Input | Serial interface serial data input. Input P20
S|31Note 1 P34
SDAoNote 2 | /O | Serial interface serial data input/output Input P32
S0O30 Output| Serial interface serial data output. Input P21
S031Note 1 P35
'SCK30 1/10 Serial interface serial clock input/output. Input P22
'SCK31Note 1 P36
SCLQNote 2 P33
RxDO Input | Serial data input for asynchronous serial interface. Input P23
TxDO Output| Serial data output for asynchronous serial interface. Input P24
ASCKO Input | Serial clock input for asynchronous serial interface. Input P25
TIOO Input | External count clock input to 16-bit timer/event counter 0. Input P70/TO0
Capture trigger signal input to capture register 01 (CR01) of 16-bit timer/
event counter 0.
TIO1 Capture trigger signal input to capture register 00 (CR00) of 16-bit timer/ P71
event counter 0.
TI50 External count clock input to 8-bit timer/event counter 50. P72/TO50
TI51 External count clock input to 8-bit timer/event counter 51. P73/TO51
TOO Output| 16-bit timer/event counter 0 output. Input P70/TI00
TO50 8-bit timer/event counter 50 output (shared with 8-bit PWM output). Input P72/T150
TO51 8-bit timer/event counter 51 output (shared with 8-bit PWM output). P73/T151
PCL Output| Clock output (for trimming of main system clock and subsystem clock). Input P74
BUZ Output| Buzzer output. Input P75
ADO to AD7 | 1/O Lower address/data bus for extending memory externally. Input P40 to P47

Notes 1. SI31, SO31, and SCK31 are incorporated only in the uyPD78F0034A Subseries.

2. SDAO and SCLO are incorporated only in the yPD78F0034AY Subseries.

www.DataSheetdlU.com
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3.2 Non-Port Pins (2/2)

Pin Name 110 Function After Reset Alternate
Function
A8 to A15 Output| Higher address bus for extending memory externally. Input P50 to P57
RD Output | Strobe signal output for read operation of external memory. Input P64
WR Strobe signal output for write operation of external memory. P65
WAIT Input | Inserting wait for accessing external memory. Input P66
ASTB Output| Strobe output which externally latches address information output to Input P67
ports 4 and 5 to access external memory.
ANIO to ANI7 | Input | A/D converter analog input. Input P10 to P17
ADTRG Input | A/D converter trigger signal input. Input PO3/INTP3
AVRer Input | A/D converter reference voltage input. - -
AVop - A/D converter analog power supply. - -

Set the voltage equal to Vooo or Vops.

AVss - A/D converter ground potential. - -
Set the voltage equal to Vsso or Vssi.

RESET Input | System reset input. - -
X1 Input | Connecting crystal resonator for main system clock oscillation. - -
X2 - - -
XT1 Input | Connecting crystal resonator for subsystem clock oscillation. - -
XT2 - - -
Vopo - Positive power supply voltage for ports. - -
Vsso - Ground potential of ports. - -
Vb1 - Positive power supply (except ports). - -
Vsst - Ground potential (except ports). - -
Vep - Applying high-voltage for program write/verify. Connect directly to Vsso - -

or Vsst in normal operation mode.
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3.3 Pin I/0 Circuits and Recommended Connection of Unused Pins
The input/output circuit type of each pin and recommended connection of unused pins are shown in Table 3-1.
For the input/output configuration of each type, refer to Figure 3-1 .

Table 3-1. Types of Pin I/O Circuits (1/2)

Pin Name I/0 Circuit Type I/0 Recommended Connection of Unused Pins
POO/INTPO 8-C 1/10 Input: Independently connect to Vsso via a resistor.
PO1/INTP1 Output: Leave open.

PO2/INTP2

PO3/INTP3/ADTRG

P10/ANIO to P17/ANI7 25 Input Directly connect to Vooo or Vsso.

P20/SI30 8-C 1/10 Input: Independently connect to Vooo or Vsso via a

P21/SO30 5-H resistor.

P22/SCK30 8.C Output: Leave open.

P23/RxD0

P24/TxD0 5-H

P25/ASCKO 8-C

P30, P31 13-P 1/10 Input: Independently connect to Vooo via a resistor.

P32/SDAQNote 1 13-R Output: Leave open.

P33/SCLQNote 1

P34/S|31Note 2 8-C Input: Independently connect to Vooo or Vsso via a

P35/SO31Note 2 5-H resistor.

P36/SCKa{ Note 2 8.C Output: Leave open.

P40/ADO to P47/AD7 5-H 1/10 Input: Independently connect to Vooo via a resistor.
Output: Leave open.

P50/A8 to P57/A15 5-H 1/10 Input: Independently connect to Voo or Vsso via a

P64/RD I/0 resistor.

P65TWR Output: Leave open.

P66/WAIT

P67/ASTB

P70/T100/TO0 8-C

P71/TI01

P72/T150/TO50

P73/T151/TO51

P74/PCL 5-H

P75/BUZ

Notes 1. SDAO and SCLO are incorporated only in the yPD78F0034AY Subseries.
2. SI31, SO31, and SCK31 are incorporated only in the yPD78F0034A Subseries.
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Table 3-1. Types of Pin I/O Circuits (2/2)

Pin Name 1/0O Circuit Type 1/0 Recommended Connection of Unused Pins
RESET 2 Input -
XT1 16 Directly connect to Vooo.
XT2 - Leave open.
AVop - Directly connect to Voo or Voos.
AVRer Directly connect to Vsso or Vssi.
AVss
Vep Directly connect to Vsso or Vssi.
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Figure 3-1. Pin I/O Circuits

TYPE 2

Schmitt-triggered input with hysteresis characteristics

TYPE 13-R
Data
Output disable :Do—l N-ch
Vsso

<

——0O IN/OUT

TYPE 5-H

TYPE 16

Input :l

enable

16

Vboo
Feedback
Pullup | cut-off
enable DO [ [~ P-ch P-chJ_
Vbbo
Data :D_l boch T {>O
IN/OUT DO
Output N-ch
disable
Vsso O O
XT1 XT2

Input
enable

TYPE 8-C TYPE25

Vboo
P-ch_
Pullup | Comparator
enable DO | [~ P-ch
Vbbo
Data ——— +—O IN
:D—l P-ch Vrer (threshold voltage)
IN/OUT
Output Nt I O
disable enable
Vsso
o@}
TYPE 13-P + O INJOUT
Data
Output disable ) > fenen
Vsso
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4. DIFFERENCES BETWEEN ©PD78F0034A, 78F0034AY, AND MASK ROM VERSIONS

The uPD78F0034A and 78F0034AY are products provided with a flash memory which enables writing, erasing,
and rewriting of programs with device mounted on the target system.

The functions of the uPD78F0034A (except the functions specified for flash memory) can be made the same as

those of the mask ROM versions by setting the memory size switching register (IMS).
Tables 4-1 and 4-2 show the differences between the uPD78F0034A, 78F0034AY and the mask ROM versions.

Table 4-1. Differences Between yPD78F0034A and Mask ROM Versions

Item uPD78F0034A Mask ROM Versions
uPD780034A Subseries | uPD780024A SubseriesNote

Internal ROM structure Flash memory Mask ROM

Internal ROM capacity 32 KB uPD780031A: 8 KB uPD780021A: 8 KB
1PD780032A: 16 KB uPD780022A: 16 KB
uPD780033A: 24 KB uPD780023A: 24 KB
1PD780034A: 32 KB 1PD780024A: 32 KB

Internal high-speed RAM capacity 1,024 bytes uPD780031A: 512 bytes uPD780021A: 512 bytes
uPD780032A: 512 bytes uPD780022A: 512 bytes
uPD780033A: 1,024 bytes | uPD780023A: 1,024 bytes
uPD780034A: 1,024 bytes | uPD780024A: 1,024 bytes

Minimum instruction execution time

Minimum instruction execution time variable function incorporated

When main system clock is selected

0.24 us/0.48 us/0.95 us/
1.91 us/3.81 us
(operation at 8.38 MHz,
Vob =4.0t0 5.5V)

0.166 us/0.333 us/0.666 us/1.33 us/2.66 us
(operation at 12 MHz, Voo = 4.5t0 5.5 V)

When subsystem clock is selected

122 ps (32.768 kHz)

Clock output

* 65.5 kHz, 131 kHz,
262 kHz, 524 kHz,
1.05 MHz, 2.10 MHz,
4.19 MHz, 8.38 MHz
(operation at 8.38 MHz
with main system clock)
* 32.768 kHz
(operation at 32.768 kHz
with subsystem clock)

® 93.75 kHz, 187.5 kHz, 375 kHz, 750 kHz,

1.25 MHz, 3 MHz, 6 MHz, 12 MHz

(operation at 12 MHz with main system clock)
* 32.768 kHz

(operation at 32.768 kHz with subsystem clock)

Buzzer output

1.02 kHz, 2.5 kHz,
4.10 kHz, 8.19 kHz
(operation at 8.38 MHz
with main system clock)

1.46 kHz, 2.93 kHz, 5.86 kHz, 11.7 kHz
(operation at 12 MHz with main system clock)

A/D converter resolution 10 bits 8 bits
Mask option specification of on-chip | Not available Available

pull-up resistor for pins P30 to P33

IC pin Not provided Provided

Vep pin Provided Not provided

Electrical specifications,
recommended soldering conditions

Refer to the data sheet of individual products.

Note The uPD78F0034A can be used as the flash memory version of the uyPD780024A Subseries.

Caution There are differences in noise immunity and noise radiation between the flash memory and mask
ROM versions. When pre-producing an application set with the flash memory version and then mass
producing it with the mask ROM version, be sure to conduct sufficient evaluations on the
commercial samples (CS) (not engineering samples (ES)) of the mask ROM versions.
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Table 4-2. Differences Between yPD78F0034AY and Mask ROM Versions

Item

uPD78F0034AY

Mask ROM Versions

uPD780034AY Subseries

uPD780024AY SubseriesNote

Internal ROM structure

Flash memory

Mask ROM

uPD780032AY: 512 bytes
uPD780033AY: 1,024 bytes
uPD780034AY: 1,024 bytes

Internal ROM capacity 32 KB uPD780031AY: 8 KB uPD780021AY: 8 KB
uPD780032AY: 16 KB uPD780022AY: 16 KB
uPD780033AY: 24 KB uPD780023AY: 24 KB
uPD780034AY: 32 KB uPD780024AY: 32 KB

Internal high-speed RAM capacity 1,024 bytes uPD780031AY: 512 bytes | uPD780021AY: 512 bytes

uPD780022AY: 512 bytes
uPD780023AY: 1,024 bytes
uPD780024AY: 1,024 bytes

Minimum instruction execution time

Minimum instruction execution time variable function incorporated

When main system clock is selected

0.24 us/0.48 us/0.95 us/1.91 us/3.81 us
(operation at 8.38 MHz, Voo = 4.0 to 5.5 V)

When subsystem clock is selected

122 us (32.768 kHz)

Clock output

* 65.5 kHz, 131 kHz, 262 kHz, 524 kHz, 1.05 MHz, 2.10 MHz, 4.19 MHz, 8.38 MHz
(operation at 8.38 MHz with main system clock)

* 32.768 kHz

(operation at 32.768 kHz with subsystem clock)

Buzzer output

1.02 kHz, 2.5 kHz, 4.10 kHz, 8.19 kHz
(operation at 8.38 MHz with main system clock)

A/D converter resolution 10 bits 8 bits
Mask option specification of on-chip | Not available Available

pull-up resistor for pins P30 and P31

IC pin Not provided Provided

Vep pin Provided Not provided

Electrical specifications,
recommended soldering conditions

Refer to the data sheet of individual products.

Note The uPD78F0034AY can be

Caution There are differences in

commercial samples (CS) (not engineering samples (ES)) of the mask ROM versions.

18

used as the flash memory version of the uPD780024AY Subseries.

noise immunity and noise radiation between the flash memory and mask
ROM versions. When pre-producing an application set with the flash memory version and then mass
producing it with the mask ROM version, be sure to conduct sufficient evaluations on the
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5. MEMORY SIZE SWITCHING REGISTER (IMS)

IMS is a register that is set by software and is used to specify a part of the internal memory that is not to be used.
By setting memory size switching register (IMS), the internal memory of the yPD78F0034A and 78F0034AY can be
mapped identically to that of a mask ROM version.

IMS is set with an 8-bit memory manipulation instruction.

RESET input sets IMS to CFH.

Caution The initial value of IMS is setting disabled (CFH). Be sure to set C8H or the value of the target
mask ROM version at the moment of initial setting.

Figure 5-1. Format of Memory Size Switching Register

7 6 5 4 3 2 1 0 Address After reset R/W
IMS |RAM2 | RAM1|RAMO| 0 |ROM3|ROM2|ROM1|ROMO FFFOH CFH R/W
L[ | L[ [ ]
ROM3| ROM2 | ROM1 [ ROMO | Selection of Internal ROM Capacity
0 0 1 0 8 KB
0 1 0 0 16 KB
0 1 1 0 24 KB
1 0 0 0 32 KB
Other than above Setting prohibited

RAM2 | RAM1 | RAMO | Selection of Internal High-Speed RAM Capacity

0 1 0 512 bytes
1 1 0 1,024 bytes
Other than above Setting prohibited

Table 5-1 shows the IMS set value to make the memory mapping the same as those of mask ROM versions.

Table 5-1. Set Value of Memory Size Switching Register

Target Mask ROM Versions IMS Set Value
uPD780031A, 780031AY 42H
uPD780032A, 780032AY 44H
uPD780033A, 780033AY C6H
1PD780034A, 780034AY C8H
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6. FLASH MEMORY PROGRAMMING

Writing to flash memory can be performed without removing the memory from the target system (on board
programming). Writing is performed with the dedicated flash programmer (Flashpro Il (part No.: FL-PR3 and PG-
FP3)) connected to the host machine and the target system.

Writing to flash memory can also be performed using flash memory writing adapter connected to Flashpro Ill.

Remark FL-PR3 is a product of Naito Densei Machida Mfg. Co., Ltd.

6.1 Selection of Communication Mode

Writing to a flash memory is performed using Flashpro 1l in a serial communication. Select one of the
communication modes in Tables 6-1 and 6-2. The selection of the communication mode is made by using the format
shown in Figure 6-1. Each communication mode is selected by the number of Vrp pulses shown in Tables 6-1 and
6-2.

Table 6-1. List of Communication Mode (uPD78F0034A)

Communication Mode Channels Pin Used Vep Pulses

3-wire serial /0 2 SI30/P20 0
SO30/P21
SCK30/P22

SI31/P34 1
S031/P35
SCK31/P36

UART 1 RxD0/P23 8
TxD0/P24

Pseudo 3-wire serial I/0 1 P72/TI150/TO50 12
(serial clock input)
P71/TI01

(serial data output)
P70/TI00/TO0O
(serial data input)

Caution Be sure to select a communication mode using the number of Vrr pulses shown in Table 6-1.

20 Data Sheet U14040EJ4VODS
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Table 6-2. List of Communication Mode (uPD78F0034AY)

(serial clock input)
P71/TI01

(serial data output)
P70/T100/TO0
(serial data input)

Communication Mode Channels Pin Used Vep Pulses
3-wire serial 1/0 1 SI30/P20 0
S0O30/P21
SCK30/P22
I2C bus 1 SDA0/P32 4
SCLO0/P33
UART 1 RxD0/P23 8
TxD0/P24
Pseudo 3-wire serial 1/0 1 P72/TI150/TO50 12

Caution Be sure to select a communication mode using the number of Vrr pulses shown in Table 6-2.

Figure 6-1. Format of Communication Mode Selection

Vpp pulses

RESET

Vop —\ /
Vss E

Data Sheet U14040EJ4VODS
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6.2 Flash Memory Programming Functions
Operations such as writing to flash memory are performed by various command/data transmission and reception

operations according to the selected communication mode. Table 6-3 shows major functions of flash memory

programming.

Table 6-3. Major Functions of Flash Memory Programming

Function

Description

Reset

Used to stop write operation and detect transmission cycle.

Batch verify

Compares the entire memory contents with the input data.

Batch erase

Erases the entire memory contents.

Batch blank check

Checks the deletion status of the entire memory.

High-speed write

Performs write to the flash memory based on the write start address and the number of data

to be written (number of bytes).

Continuous write

Performs continuous write based on the information input with high-speed write operation.

Status

Used to confirm the current operating mode and operation end.

Oscillation frequency setting

Sets the frequency of the resonator.

Erase time setting

Sets the memory erase time.

Baud rate setting

Sets the communication rate for UART mode

I2C mode setting

Sets standard/high-speed mode for I2C bus mode

Silicon signature read

Outputs the device name and memory capacity, and device block information.

6.3 Connection of Flashpro Il
The connection of Flashpro Il and the uPD78F0034A or 78F0034AY differs according to the communication mode
(3-wire serial 1/0, UART, pseudo 3-wire serial I/0, and I>C bus). The connection for each communication mode is

shown in Figures 6-2 to 6-5, respectively.

Figure 6-2. Connection of Flashpro Ill in 3-Wire Serial /0 Mode

HuPD78F0034A,
Flashpro llI uPD78F0034AY
VPP Vep
VDD Vob
RESET RESET
SCK SCK3n
SO SI3n
SI SO3n
GND Vss

Remark pPD78F0034A:

22

n=0,1
UPD78F0034AY: n=0
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Figure 6-3. Connection of Flashpro lll for UART Mode

H1PD78F0034A,
Flashpro Il uPD78F0034AY
VPP Vep
VDD Vop
RESET RESET
SO RxDO
Sl TxDO
GND Vss

Figure 6-4. Connection of Flashpro Ill for Pseudo 3-Wire Serial I/O Mode

HuPD78F0034A,
Flashpro llI uPD78F0034AY
VPP Ve
VDD Vob
RESET RESET
P72
SCK (serial clock input)
SO P70 .
(serial data input)
Sl P71
(serial data output)
GND Vss

Figure 6-5. Connection of Flashpro lll for I2C Bus Mode (uPD78F0034AY only)

Flashpro IlI HPD78F0034AY
VPP Vep
VDD Vob
RESET RESET
SO SCLO
SI SDAO
GND Vss
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7. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Conditions Ratings Unit
Supply voltage Voo -0.3to +6.5
Vep —-0.3 to +10.5 \
AVop -0.3 to Voo + 0.3Note %
AVrer —0.3 to Voo + 0.3Note \Y
AVss —0.3 to +0.3 \
Input voltage Vit P00 to P03, P10 to P17, P20 to P25, P34 to P36, —0.3 to Voo + 0.3Note \%
P40 to P47, P50 to P57, P64 to P67, P70 to P75,
X1, X2, XT1, XT2, RESET
Viz P30 to P33 N-ch open drain -0.3to +6.5 \Y
Output voltage Vo —0.3 to Voo + 0.3Note
Analog input voltage | Van P10 to P17 Analog input pin AVss —0.3 to AVrer + 0.3Note
and -0.3 to Voo + 0.3Note
Output current, high | lon Per pin -10 mA
Total for POO to P03, P40 to P47, P50 to P57, -15 mA
P64 to P67, P70 to P75
Total for P20 to P25, P30 to P36 -15 mA
Output current, low | lou Per pin for POO to P03, P20 to P25, P34 to P36, 20 mA
P40 to P47, P64 to P67, P70 to P75
Per pin for P30 to P33, P50 to P57 30 mA
Total for POO to P03, P40 to P47, P64 to P67, 50 mA
P70 to P75
Total for P20 to P25 20 mA
Total for P30 to P36 100 mA
Total for P50 to P57 100 mA
Operating ambient Ta During normal operation —40 to +85 °C
temperature During flash memory programming +10 to +40 °C
Storage Tstg —40 to +125 °C
temperature

Note 6.5V or below

Caution Product quality may suffer if the absolute maximum rating is exceeded even momentarily for any
parameter. That is, the absolute maximum ratings are rated values at which the product is on the
verge of suffering physical damage, and therefore the product must be used under conditions

that ensure that the absolute maximum ratings are not exceeded.

24
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Capacitance (Ta = 25°C, Vop = Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input Cin f=1MHz 15 pF
capacitance Unmeasured pins returned to 0 V.

1/10 Cio f=1MHz P00 to P03, P20 to P25, 15 pF
capacitance Unmeasured pins P34 to P36, P40 to P47,
returned to O V. P50 to P57, P64 to P67,
P70 to P75,
P30 to P33 20 pF

Remark Unless otherwise specified, the characteristics of alternate-function pins are the same as those of port

pins.

Main System Clock Oscillator Characteristics (Ta = —40 to +85°C, Voo = 1.8 to 5.5 V)

Resonator | Recommended Circuit Parameter Conditions MIN. | TYP. | MAX. | Unit
Ceramic Oscillation Voo = 4.0to 5.5V 1.0 8.38 | MHz
t
resonator frequency (fyNete * Voo = 1.8 10 5.5 V 1.0 5.0
Oscillation After Voo reaches oscil- 4 ms
stabilization timeNote 2 lation voltage range MIN.
Crystal Oscillation Voo =4.0to 5.5V 1.0 8.38 MHz
t
resonator frequency (fyNete * Voo = 1.8 10 5.5 V 1.0 5.0
Oscillation Vob=4.0t0 5.5V 10 ms
stabilization timeNote 2 Voo = 1.81t0 5.5 V 30
(I:EI);t:krnaI 2 X1 X1 input - Voo =4.0t0 5.5V 1.0 8.38 | MHz
frequency ()™t Voo = 1.810 5.5V 1.0 5.0
c X1 input high-/low-level Voo=4.0t0 5.5V 50 500 ns
uPD74HCU04 .
width (txs, tx) Voo =1.8105.5V 85 500
Notes 1. Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.
2. Time required to stabilize oscillation after reset or STOP mode release.
Cautions 1. When using the main system clock oscillator, wire as follows in the area enclosed by the

broken lines in the above figures to avoid an adverse effect from wiring capacitance.

¢ Keep the wiring length as short as possible.

¢ Do not cross the wiring with the other signal lines.
¢ Do not route the wiring near a signal line through which a high fluctuating current flows.
¢ Always make the ground point of the oscillator capacitor to the same potential as Vssi.
¢ Do not ground the capacitor to a ground pattern through which a high current flows.

¢ Do not fetch signals from the oscillator.

2. When the main system clock is stopped and the system is operating on the subsystem clock,
wait until the oscillation stabilization time has been secured by the program before switching
back to the main system clock.

Data Sheet U14040EJ4VODS
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Subsystem Clock Oscillator Characteristics (Ta = —40 to +85°C, Voo = 1.8 to 5.5 V)

Resonator | Recommended Circuit Parameter Conditions MIN. | TYP. | MAX. | Unit
Crystal X2 XT1ved Oscillation 32 |[32.768| 35 | kHz
resonator R2[] frequency (fXT)Note 1

104 1% Oscillation Voo = 4.0 10 5.5 V 12 | 2 s

""""""""""" € stabilization timeNote 2 Voo = 1.81t0 5.5 V 10
External X1 input 32 38.5 kHz
clock frequency (fxr)Note 1

4PD74HCUO4 X1 input high-/low-level 5 15 us
width (txth, txTi)

Notes 1. Indicates only oscillator characteristics. Refer to AC Characteristics for instruction execution time.

2. Time required to stabilize oscillation after Vop reaches oscillator voltage MIN.

Cautions 1.

26

When using the subsystem clock oscillator, wire as follows in the area enclosed by the

broken lines in the above figures to avoid an adverse effect from wiring capacitance.

¢ Keep the wiring length as short as possible.

* Do not cross the wiring with the other signal lines.
¢ Do not route the wiring near a signal line through which a high fluctuating current flows.
¢ Always make the ground point of the oscillator capacitor to the same potential as Vssi.
¢ Do not ground the capacitor to a ground pattern through which a high current flows.

¢ Do not fetch signals from the oscillator.

The subsystem clock oscillator is designed as a low-amplitude circuit for reducing current

consumption, and is more prone to malfunction due to noise than the main system clock
oscillator. Particular care is therefore required with the wiring method when the subsystem

clock is used.
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Recommended Oscillator Constant

Main System Clock: Ceramic Resonator (Ta = —40 to +85°C)

Manufacturer Part Number Frequency Recommended Circuit Constant Oscillation Voltage Range
(MHz) C1 (pF) C2 (pF) R1 (kQ) MIN. (V) | MAX. (V)
Murata Mg. Co., Ltd. | CSBFB1M00J58 1.00 100 100 2.2 1.9 55
CSBLA1M00J58 1.00 100 100 2.2 1.9 5.5
CSTCC2M00G56 2.00 On chip On chip 0 1.8 5.5
CSTLS2M00G56 2.00 On chip On chip 0 1.8 5.5
CSTCC3M58G53 3.58 On chip On chip 0 1.8 5.5
CSTLS3M58G53 3.58 On chip On chip 0 1.8 5.5
CSTCR4M00G53 4.00 On chip On chip 0 1.8 5.5
CSTLS4M00G53 4.00 On chip On chip 0 1.8 5.5
CSTCR4M19G53 4.19 On chip On chip 0 1.8 5.5
CSTLS4M19G53 4.19 On chip On chip 0 1.8 5.5
CSTCR4M91G53 4.91 On chip On chip 0 1.8 5.5
CSTLS4M91G53 4.91 On chip On chip 0 1.8 5.5
CSTCR5M00G53 5.00 On chip On chip 0 2.7 5.5
CSTLS5M00G53 5.00 On chip On chip 0 2.7 5.5
CSTCE8MO00G52 8.00 On chip On chip 0 2.7 5.5
CSTLS8M00G53 8.00 On chip On chip 0 2.7 5.5
CSTLS8M00G53093 8.00 On chip On chip 0 2.7 5.5
CSTCE8M38G52 8.38 On chip On chip 0 3.0 5.5
CSTLS8M38G53 8.38 On chip On chip 0 3.0 5.5
CSTLS8M38G53093 8.38 On chip On chip 0 3.0 5.5
CSTCE10M0G52 10.00 On chip On chip 0 4.5 5.5
CSTLS10M0G53 10.00 On chip On chip 0 4.5 5.5
CSTLS10M0G53093 10.00 On chip On chip 0 4.5 5.5
CSTCE12M0G52 12.00 On chip On chip 0 4.5 5.5
CSTLA12MOT55 12.00 On chip On chip 0 4.5 5.5
CSTLA12M0T55093 12.00 On chip On chip 0 4.5 5.5
TDK CCR3.58MC3 3.58 On-chip On-chip 0 1.8 5.5
CCR4.19MC3 4.19 On-chip On-chip 0 1.8 5.5
CCR5.0MC3 5.00 On-chip On-chip 0 1.8 5.5
CCR8.0MC5 8.00 On-chip On-chip 0 4.0 5.5
CCR8.38MC5 8.38 On-chip On-chip 0 4.0 5.5

Caution The oscillator constant and oscillation voltage range indicate conditions of stable oscillation.
Oscillation frequency precision is not guaranteed. Forapplications requiring oscillation frequency
precision, the oscillation frequency must be adjusted on the implementation circuit. For details
please contact directly the manufacturer of the resonator you will use.
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DC Characteristics (Ta = —40 to +85°C, Vobo = 1.8 to 5.5 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Output current, loH Per pin —1 mA
high All pins -15 mA
Output current, lou Per pin for POO to P03, P20 to P25, P34 to P36, 10 mA
low P40 to P47, P64 to P67, P70 to P75

Per pin for P30 to P33, P50 to P57 15 mA
Total for POO to P03, P40 to P47, P64 to P67, P70 to P75 20 mA
Total for P20 to P25 10 mA
Total for P30 to P36 70 mA
Total for P50 to P57 70 mA
Input voltage, ViH1 P10 to P17, P21, P24, Voo =2.7t0 5.5V 0.7Vop Voo \%
high P35, P40 to P47,
P50 to P57, P64 to P67, | vpp = 1.8105.5V 0.8Vop Vob \%
P74, P75
ViH2 P00 to P03, P20, P22, Voo =2.7t0 5.5V 0.8Vop Vob \%
P23, P25, P34, P36,
P70 to P73, RESET Vob=1.8t055V 0.85Vop Vbb \
Vi3 P30 to P33 Voo =2.7t0 5.5V 0.7Vop 5.5 \%
(N-ch open-drain) 0.8Voo 55 v
ViHa X1, X2 Voo =2.7t0 5.5V Voo — 0.5 Vob \%
Voo =1.8t0 5.5V Voo - 0.2 Voo \%
ViHs XT1, XT2 Voo =4.0to 5.5V 0.8Vop Vob \%
0.9Vop Voo \%
Input voltage, ViLt P10 to P17, P21, P24, Vob =2.7t0 5.5V 0 0.3Vop \%
low P35, P40 to P47,
P50 to P57, P64 10 P67, | vpp = 1.8105.5 V 0 02Vop |V
P74, P75
ViLz P00 to P03, P20, P22, Vob=2.7t055V 0 0.2Vop \
P23, P25, P34, P36,
P70 to P73, RESET Voo =1.8t0o 5.5V 0 0.15Vop \%
Vis P30 to P33 40V<Vop<55V 0 0.3Vop \%
27V<Vob<4.0V 0 0.2Vop \
1.8V <Vop <27 0 0.1Vop \%
ViLa X1, X2 Vob=2.7t055V 0 0.4 \
Voo =1.8t0o 5.5V 0 0.2 \%
Vis XT1, XT2 Voo =4.0t0 5.5V 0 0.2Vop \
Voo =1.8t0o 5.5V 0 0.1Vop \%
Output voltage, VoH1 Voo =4.0t0 5.5V, lon =—-1 mA Voo — 1.0 Vob \%
high lon = =100 pA Voo — 0.5 Voo \
Output voltage, VoLi P30 to P33 Vop =4.0t0 5.5V, lo =15 mA 2.0 \%
low P50 to P57 04 | 20 v
P00 to P03, P20 to P25, | Voo =4.0t0 5.5V, lo. = 1.6 mA 0.4 \
P34 to P36, P40 to P47,
P64 to P67, P70 to P75
Vo2 loL = 400 uA 0.5 \

Remark Unless otherwise specified, the characteristics of alternate-function pins are the same as those of port

pins.
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DC Characteristics (Ta = —40 to +85°C, Voo = 1.8 to 5.5 V)

Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Input leakage luiH1 VN = Vop P00 to P03, P10 to P17, P20 to P25, 3 UA
current, high P34 to P36, P40 to P47, P50 to P57,

P64 to P67, P70 to P75,
RESET
ILiHe X1, X2, XT1, XT2 20 UA
IuiHg Vin=55V P30 to P33 3 UA
Input leakage lui Vn=0V P00 to P03, P10 to P17, P20 to P25, -3 UA
current, low P34 to P36, P40 to P47, P50 to P57,
P64 to P67, P70 to P75,
RESET
Iuie X1, X2, XT1, XT2 -20 UA
luis P30 to P33 -3 UA
Output leakage ILoH Vour = Vop 3 UA
current, high
Output leakage ILou Vour=0V -3 UA
current, low
Software pull- R Vin=0V, 15 30 90 kQ
up resistor P00 to P03, P20 to P25, P34 to P36, P40 to P47,
P50 to P57, P64 to P67, P70 to P75

Remark Unless otherwise specified, the characteristics of alternate-function pins are the same as those of port
pins.
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DC Characteristics (Ta = —40 to +85°C, Vobo = 1.8 to 5.5 V)

Parameter | Symbol Conditions MIN. [ TYP. | MAX.| Unit
Supply Ipp1 8.38 MHz crystal Voo = 5.0 V £10%N°te 2 | A/D converter stopped 10.5 | 21 mA
currentNote 1 oscillation operating mode A/D converter operating 15| 23 mA

5.00 MHz crystal Voo = 3.0 V £10%Note 2 | A/D converter stopped 4.5 9 | mA
oscillation operation mode A/D converter operating 55 | 11 | mA

Voo = 2.0 V £10%Note 3 | A/D converter stopped 1 2 mA

A/D converter operating 2 6 mA

Ipp2 8.38 MHz crystal Voo = 5.0 V £10%Nete 2 | Peripheral functions stopped 1.2 | 24 | mA
oscillation HALT mode Peripheral functions operating 5 | mA

5.00 MHz crystal Voo = 3.0 V £10%Note 2 | peripheral functions stopped 0.4 | 0.8 | mA
oscillation HALT mode Peripheral functions operating 1.7 | mA

Voo = 2.0 V +10%Note 3 | pPeripheral functions stopped 02 | 04 | mA

Peripheral functions operating 1.1 mA

Ipp3 32.768 kHz crystal oscillation operating modeNote 4| Voo = 5.0 V +10%Note 2 115 | 230 | wA
Voo = 3.0 V +10%Note 2 95 | 190 | A

Voo = 2.0 V £10%Note 3 75 | 150 | uA

Ipp4 32.768 kHz crystal oscillation HALT modeNote 4 Voo = 5.0 V +10%Note 2 30 | 60 | wA
Voo = 3.0 V +10%Note 2 6 18 | uA

Voo = 2.0 V £10%Note 3 2 10 | A

Iobs XT1 = Voo, STOP mode Voo = 5.0 V +10%Note 2 0.1 30 | pA
When feed-back resistor not used Voo = 3.0 V +10%Note 2 0.05| 10 LA

Voo = 2.0 V £10%Note 3 0.05| 10 | wA

Notes 1.

30

Refers to the total current flowing through the internal power supply (Vobo and Vobi). Includes peripheral

operating current (however, current flowing through the pull-up resistors of ports and the AVRer pin is
not included).
When the processor clock control register (PCC) is set to 00H.
When PCC is set to 02H.
When the main system clock is stopped.
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AC Characteristics

(1) Basic operation (Ta = -40 to +85°C, Voo = 1.8 to 5.5 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Cycle time Tey Operating on main | 4.0<Vob <55V 0.24 16 us
(Min. instruction system clock 27V <Vop<4.0V 0.4 16 s
execution time) 1.8V <\Vop <27V 1.6 16 us

Operating on subsystem clock 103.9Note 1| {9p 125 us
TI0O, TIO1 input | triHo, tto | 4.0 V< Voo <55V ffcam + 0.1Note 2 us
high-/low-level width 27V <Vop<4.0V fam + 0.2N01e 2 s

1.8V <Vop <27V 2fsam + 0.5Note 2 us
TI50, TI51 input | fris Voo =2.7t0 5.5V 0 4 MHz
frequency Voo =1.8t05.5V 0 275 kHz
TI50, TI51 input | triHs, tties | Voo =2.7t0 5.5V 100 ns
high-/low-level
width Voo = 1.8t0 5.5V 1.8 ps
Interrupt request | tinth, tintL | INTPO to INTP3, P40 to P47 | Voo =2.71t05.5V 1 us
input high-/low-
level width Voo =1.8t05.5V,| 2 us
RESET tRsL Vob=2.7t0 5.5V 10 us
low-level width Voo = 1.810 5.5 V 20 us

Notes 1. Value when using an external clock. When using a crystal resonator, the value becomes 114 us (MIN.).
2. Selection of fsam =fx, fx/4, fx/64 is possible using bits 0 and 1 (PRM00, PRMO01) of prescaler mode register
0 (PRMO0). However, if the TIOO valid edge is selected as the count clock, the value becomes fsam =

x/8.
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Cycle time Tey [us]
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(2) Read/write operation (Ta = —40 to +85°C, Vop = 4.0 to 5.5 V) (1/3)
Parameter Symbol Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.3tey ns
Address setup time taps 20 ns
Address hold time tAbH 6 ns
Input time from address to data taDD1 (2 + 2n)tey — 54 ns
tabD2 (8 + 2n)tey — 60 ns
Output time from RDJ to address tRoAD 0 100 ns
Input time from RD! to data trRDD1 (2 + 2n)tey — 87 ns
tRoD2 (8 + 2n)tey — 93 ns
Read data hold time tRDH 0 ns
RD low-level width troL1 (1.5 + 2n)tey — 33 ns
troL2 (2.5 + 2n)tcy — 33 ns
Input time from RD{ to WAIT. tROWT1 toy — 43 ns
trowT2 tcy — 43 ns
Input time from WR{ to WAIT. twRwT tey — 25 ns
WAIT low-level width twrL (0.5 + n)toy + 10 (2 + 2n)tey ns
Write data setup time twps 60 ns
Write data hold time twoH 6 ns
WR low-level width twALt (1.5 + 2n)tey — 15 ns
Delay time from ASTB! to RD tasTRD 6 ns
Delay time from ASTB! to WR. tAsTWR 2tcy — 15 ns
Delay time from RDT to ASTBT in tRoAST 0.8tcy — 15 1.2tcy ns
external fetch
Hold time from RDT to address in tRDADH 0.8tcy — 15 1.2tcy + 30 ns
external fetch
Write data output time from RDT trowp 40 ns
Write data output time from WR{ twawo 10 60 ns
Hold time from WRT to address twRADH 0.8tcy — 15 1.2tcy + 30 ns
Delay time from WAITT to RDT twTrRD 0.8tcy 2.5tcy + 25 ns
Delay time from WAITT to WRT twTwr 0.8tcy 2.5tcy + 25 ns

Remarks 1. tcy = Tev/4
2. nindicates the number of waits.
3. CL =100 pF (Cvis the load capacitance of the ADO to AD7, A8 to A15, RD, WR, WAIT, and ASTB
pins.)
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(2) Read/write operation (Ta = —40 to +85°C, Voo = 2.7 to 4.0 V) (2/3)
Parameter Symbol Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.3tey ns
Address setup time taps 30 ns
Address hold time tADH 10 ns
Input time from address to data taDD1 (2 + 2n)tey — 108 ns
tabp2 (8 + 2n)tey — 120 ns
Output time from RD{ to address tRDAD 0 200 ns
Input time from RD! to data trRDD1 (2 + 2n)tey — 148 ns
tRDD2 (8 + 2n)tey — 162 ns
Read data hold time tRDH 0 ns
RD low-level width tRoL1 (1.5 + 2n)tey — 40 ns
troL2 (2.5 + 2n)tcy — 40 ns
Input time from RD{ to WAIT. tROWT tey — 75 ns
trowT2 tcy — 60 ns
Input time from WR{ to WAITL twRwT tey — 50 ns
WAIT low-level width twrL (0.5 + 2n)tey + 10 (2 + 2n)toy ns
Write data setup time twps 60 ns
Write data hold time twoH 10 ns
WR low-level width twaL1 (1.5 + 2n)tcy — 30 ns
Delay time from ASTBJ to RDL tasTRD 10 ns
Delay time from ASTBJ to WR{ tAsTWR 2tcy — 30 ns
Delay time from RDT to ASTBT in tRoAST 0.8tcy — 30 1.2tcy ns
external fetch
Hold time from RDT to address in tRDADH 0.8tcy — 30 1.2tcy + 60 ns
external fetch
Write data output time from RDT trowp 40 ns
Write data output time from WR{ twrwD 20 120 ns
Hold time from WRT to address twRADH 0.8tcy — 30 1.2tcy + 60 ns
Delay time from WAITT to RDT twTrRD 0.5tcy 2.5tcy + 50 ns
Delay time from WAITT to WRT twrwa 0.5tcy 2.5tcy + 50 ns

Remarks 1. tcy = Tev/4
2. nindicates the number of waits.
3. CL=100 pF (CL is the load capacitance of the ADO to AD7, A8 to A15, RD, WR, WAIT, and ASTB
pins.)
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(2) Read/write operation (Ta = —40 to +85°C, Voo = 1.8 t0 2.7 V) (3/3)
Parameter Symbol Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.3tey ns
Address setup time taps 120 ns
Address hold time tAbH 20 ns
Input time from address to data taDD1 (2 + 2n)tey — 233 ns
tabD2 (3 + 2n)tey — 240 ns
Output time from RDJ{ to address tRDAD 0 400 ns
Input time from RD! to data trRDD1 (2 + 2n)tey — 325 ns
tRoD2 (3 + 2n)tey — 332 ns
Read data hold time tRoH 0 ns
RD low-level width tRoL1 (1.5 + 2n)tcy — 92 ns
troL2 (2.5 + 2n)tcy — 92 ns
Input time from RD{ to WAIT! trowTt tev — 350 ns
trowT2 tcy — 132 ns
Input time from WRJ{ to WAITL twrRwT tey — 100 ns
WAIT low-level width twrL (0.5 + 2n)tey + 10 (2 + 2n)tey ns
Write data setup time twps 60 ns
Write data hold time twoH 20 ns
WR low-level width twhLt (1.5 + 2n)tey — 60 ns
Delay time from ASTB! to RD tasTRD 20 ns
Delay time from ASTB{ to WRl tasTwr 2tcy — 60 ns
Delay time from RDT to ASTBT in tRoAST 0.8tcy — 60 1.2tcy ns
external fetch
Hold time from RDT to address in tRDADH 0.8tcy — 60 1.2tcy + 120 ns
external fetch
Write data output time from RDT trowp 40 ns
Write data output time from WR{ twrwD 40 240 ns
Hold time from WRT to address twRADH 0.8tcy — 60 1.2tcy + 120 ns
Delay time from WAITT to RDT twrRD 0.5tcy 2.5tcy + 100 ns
Delay time from WAITT to WRT twrwa 0.5tcy 2.5tcy + 100 ns

Remarks 1. tcy = Tev/4
2. nindicates the number of waits.
3. CL =100 pF (CL is the load capacitance of the ADO to AD7, A8 to A15, WD,WR, WAIT, and ASTB
pins.)
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(3) Serial interface (Ta = —40 to +85°C, Voo = 1.8 to 5.5 V)

(a) 3-wire serial I/O mode (SCK3n... internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCKa3n cycle time tkovt 40V <Vop<55V 954 ns
27V <Vopb<4.0V 1,600 ns
1.8V<Vop<27V 3,200 ns

SCK3n high-/low-level ti Voo =4.0t0 5.5V tkevi/2 — 50 ns

width tis Voo = 1.810 5.5 V tkov1/2 — 100 ns

SI3n setup time tsiki 40V<Vop<55V 100 ns

(to SCK3nT) 2.7V < Voo < 4.0V 150 ns
1.8V<Vop<27V 300 ns

SI3n hold time tksit 400 ns

(from SCK3nT)

Output delay time from tksot C = 100 pFNote 300 ns

SCK3n{ to SO3n

Note C is the load capacitance of the SCK3n and SO3n output lines.
(b) 3-wire serial I/0 mode (SCK3n... external clock input)
Parameter Symbol Conditions MIN. TYP. MAX. Unit

SCK3n cycle time tkovz 40V<Vop<55V 800 ns
27V <Vopb<4.0V 1,600 ns
1.8V<Vop<27V 3,200 ns

SCK3n high-/low-level tre 40V<Vop<55V 400 ns

width thL2 2.7V < Voo <4.0V 800 ns
1.8V<Vop<27V 1,600 ns

SI3n setup time tsikz 100 ns

(to SCK3nT)

SI3n hold time tksi2 400 ns

(from SCK3nT)

Output delay time from tkso2 C = 100 pFNote 300 ns

SCK3n{ to SO3n

Note C is the load capacitance of the SO3n output line.

Remark pPD78F0034A:

n=0,1

uPD78F0034AY: n=0
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(c) UART mode (dedicated baud rate generator output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate 40V<Vop <55V 131,031 bps
27V<Vopb<4.0V 78,125 bps
1.8V <Vp<27V 39,063 bps

(d) UART mode (external clock input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit

ASCKO cycle time tkeys 40V <Vop<55V 800 ns
27V<Vob<4.0V 1,600 ns
1.8V <Vp<27V 3,200 ns
ASCKO high-/low-level tkHa, 40V <Vopb<55V 400 ns
width thLa 2.7V < Voo <4.0V 800 ns
1.8V <Vp<27V 1,600 ns
Transfer rate 40V<Vop<55V 39,063 bps
27V<Vob<4.0V 19,531 bps
1.8V <Vp<27V 9,766 bps
(e) UART mode (infrared data transfer mode)

Parameter Symbol Conditions MIN. MAX. Unit
Transfer rate Vop =4.0t0 5.5V 131,031 bps
Bit rate allowable error Voo =4.0t0 5.5V +0.87 %
Output pulse width Voo =4.0t0 5.5V 1.2 0.24/fbrNote | /5
Input pulse width Voo =4.0t0 55V 4/fx us

Note fbr: Specified baud rate
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(f) 12C bus Mode (uPD78F0034AY only)

Parameter Symbol Standard Mode High-Speed Mode Unit
MIN. MAX. MIN. MAX.
SCLO clock frequency ferk 0 100 0 400 kHz
Bus free time tsur 4.7 - 1.3 - us
(between stop and start condition)
Hold timeNote 1 tHD:STA 4.0 - 0.6 - us
SCLO clock low-level width tLow 4.7 - 1.3 - us
SCLO clock high-level width tHiGH 4.0 - 0.6 - us
Start/restart condition setup time tsu:sTA 4.7 - 0.6 - us
Data hold time | CBUS compatible master tHD:DAT 5.0 - - - us
12C bus (QNote 2 _ (Note 2 0.9Note 3 us
Data setup time tsu:DAT 250 - 1QQNote 4 - ns
SDAO and SCLO signal rise time tr - 1,000 20 + 0.1CbNote 5 300 ns
SDAO and SCLO signal fall time tr - 300 20 + 0.1CbNote 5 300 ns
Stop condition setup time tsu:sTo 4.0 - 0.6 - us
Spike pulse width controlled by input filter tsp - - 0 50 ns
Capacitive load per each bus line Cb - 400 - 400 pF
Notes 1. In the start condition, the first clock pulse is generated after this hold time.
2. Tofillin the undefined area of the SCLO falling edge, it is necessary for the device to internally provide
at least 300 ns of hold time for the SDAO signal (which is Vitmin. of the SCLO signal).
3. Ifthe device does not extend the SCLO signal low hold time (iLow), only maximum data hold time tHp:pAT
needs to be fulfilled.
4. The high-speed mode I12C bus is available in a standard mode I12C bus system. At this time, the
conditions described below must be satisfied.
e |f the device does not extend the SCLO signal low state hold time
tsu:pAT > 250 ns
e If the device extends the SCLO signal low state hold time
Be sure to transmit the next data bit to the SDAO line before the SCLO line is released (tRmax. + tsu:DAT
= 1,000 + 250 = 1,250 ns by standard mode I2C bus specification).
5. Cb: Total capacitance per one bus line (unit: pF)
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AC Timing Measurement Point (Excluding X1, XT1 Input)

>< 0.8V 0.8V
O.ZVEE :> Point of measurement <: O.QVEZ ><

Clock Timing

X1 input

Vs (MIN.)
Viis (MAX.)

XT1 input \

TI Timing

triLo | triHo

TIOO, TIO1

1/fnis

triLs [ | tTiHs

TI50, TI51 \
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Interrupt Request Input Timing

tiNTL | tiNTH

INTPO to INTP3

RESET Input Timing

tRSL ——p»
RESET

www.DataSheetdlU.com
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Read/Write Operation

External fetch (no wait):

/
A8 to A15 >§‘ Higher 8-bit address
tapD1
/ =\ . / \
ADO to AD7 >§ Lc;v(\jlg:ess-;nt % ----- H 'Z< Instruction code §<
\tADS J trDAD ~ 7
tAbH tRDD1

tRDADH |

tAsTH ‘
tRDAST
ASTB H * \
\N
RD
\ /

|=—tASTRD tRDOL1 |

tRoH

External fetch (wait insertion):

/
A8to A15 >{ Higher 8-bit address
X
tADD1
/ —\ i N\
ADO to AD7 >§ L‘;"é’g:eSs'sb't % -------------- L Instruction code ><
‘tADS J tRDAD d
|
|

tabH tRDD1 ‘ tRDADH
tasTh tRDAST

ASTB 7‘ k

N

RD \ f
\

= tASTRD troL1 | ™Itro

WAIT
r
tRowT1 i twr tWTRD ——|
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External data access (no wait):

4 N
A8 to A15 >< Higher 8-bit address 75(
o /
taDD2 ‘
/ it i / N Hi-Z
ADO to AD7 >§ Lower 8-bit N Hi-Z Lo N.LHEZ i <
__address___ /- Read data g Write data 7}
taDs ™
taDH tRDD2-»|
tASTH tROH
ASTB / kk
RD i
N\ 7EtRDWD
——tAsTRD troL2 | twops twoH
twwd ~—— twRADH —=|
WR \ f
N
tasTWR twRL1 |
External data access (wait insertion):
A A / - - \
8 to A15 >§\ Higher 8-bit address 1}(
tabD2
- i- / / N i-
ADO to AD7 Xingg;easf“:i ------ AL {  Readdata ( Write data -0
— tRDAD
taps tADH
trOH
tasTH tRoD2 -
ASTB
\
tasTRD
f— /
RD \ Y
tROWD|
troL2 twos twoH-»|
twrwo
—_ /
WR . {
tasTWR twRL1 | tWRADH ——|
WAIT
trRowT2 twrL [ twrrD twrL—
twrwt twrwr
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Serial Transfer Timing

3-wire serial /0 mode:

Stop

tkcym
tkim tKHm
/
SCK3n
\
tsikm tksim
- -
tksom
-
SO3n Output data ><
Remarks 1. m=1,2
2. uPD78F0034A: n=0,1
3. uPD78F0034AY: n=0
UART mode (external clock input):
tkeys
tkus tkHa
ASCKO \
N A
I2C bus mode (uPD78F0034AY only):
R - tow . tn
———! r
SCLO o \ /
, E E E tF E
o o tHD:DAT tHiGH “— tHD:STA
E E E E tHD:sTA tsu:paT r- ! E
L |
oo /TN / VAN
E + tBuF; E E i
Stop Start Restart
condition  condition condition

Data Sheet U14040EJ4V0ODS
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A/D Converter Characteristics (Ta = —40 to +85°C, Voo = AVop = AVrer = 1.8 to 5.5 V, AVss = Vss = 0 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Resolution 10 10 10 bit
Overall errorNote 40V <AVRer <55V +0.2 +0.4 %FSR
2.7V <AVrer<4.0V +0.3 +0.6 %FSR
1.8V <AVrer < 2.7V +0.6 +1.2 %FSR
Conversion time tconv 40V <AVrer <55V 14 96 us
27V <AVrer < 4.0V 19 96 us
1.8V < AVrer < 2.7 V 28 96 us
Zero-scale errorNotes 1,2 40V <AVRer <55V +0.4 | %FSR
2.7V <AVrer<4.0V +0.6 %FSR
1.8V <AVrer < 2.7V +1.2 %FSR
Full-scale errorNotes 1,2 40V <AVRer <55V +0.4 | %FSR
2.7V <AVrer<4.0V +0.6 %FSR
1.8V <AVrer < 2.7V +1.2 %FSR
Integral linearity errorNote 1 40V <AVRer<5.5V 2.5 LSB
2.7V <AVrer<4.0V +4.5 LSB
1.8V <AVrer < 2.7V +8.5 LSB
Differential linearity error 40V <AVrer <55V +1.5 LSB
2.7V <AVrRer<4.0V +2.0 LSB
1.8V <AVrer < 2.7V +3.5 LSB
Analog input voltage Vian 0 AVRerF \Y
Reference voltage AVRer 1.8 AVop \Y
Resistance between AVrer and AVss | Rrer During A/D conversion operation 20 40 kQ

Notes 1. Excluding quantization error (£1/2 LSB).
2. Indicated as a ratio to the full-scale value (%FSR).

Remark When the uPD78F0034A or 78F0034AY is used as an 8-bit resolution A/D converter, the specifications
are the same as for the uPD780024A or 78F0024AY Subseries A/D converter.

Data Memory STOP Mode Low Supply Voltage Data Retention Characteristics (Ta = —40 to +85°C)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Data retention supply voltage VoDDR 1.6 5.5 \Y
Data retention supply current lobpr Subsystem clock stop (XT1 = Vob) 0.1 30 UA
and feed-back resistor disconnected
Release signal set time tsREL 0 us
Oscillation stabilization wait time twarr Release by RESET 217/¢x s
Release by interrupt request Note s

Note Selection of 22/fx and 214/fx to 217/fx is possible using bits 0 to 2 (OSTS0 to OSTS2) of the oscillation
stabilization time select register (OSTS).

www.DataSheetdlU.com
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Data Retention Timing (STOP Mode Release by RESET)

<)} STOP mode

Internal reset operation

HALT mode

»|-«— Operating mode

Vop ?

STOP instruction execution
))

VoDDR

-— Data retention mode ——— ™

\i
A
4

-
-

- isReL —p

1
RESET

- twAIT —

Data Retention Timing (Standby Release Signal: STOP Mode Release by Interrupt Request Signal)

)\

STOP mode

HALT mode

-

-

-4+— Data retention mode ———¥

\(

Vop ?

STOP instruction execution

Standby release signal

(Interrupt request) )

Y

|

-«— Operating mode

VoopR

-a— {sREL —

/

"
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Flash Memory Programming Characteristics (Vopo = 2.7 t0 5.5V, Vss =0 V, Vep = 9.7 to 10.3 V)

(1) Basic characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Operating frequency fx 40<Vop<55V 1.0 8.38 MHz
2.7<Vob<4.0V 1.0 5.0 MHz
Supply voltage Vob Operation voltage when writing 2.7 55
VepL Upon Vee low-level detection 0 0.2Vop
Vep Upon Vee high-level detection 0.8Voo Vop 1.2Vop
VepH Upon Vee high-voltage detection 9.7Note 1 11 gNote 1|1 3Note 1
Vob supply current loo 10 mA
Vep supply current lpp Vep =10.0 V 75 100 mA
Write time (per byte) Twrt 50 500 us
Number of rewrites Cwrt 20Note 2| Times
Erase time TeRASE 1 20 S
Programming temperature Trra +10 +40 °C

Notes 1. For the product grades “K, E, and P”, 10.2 V (MIN.), 10.3 V (TYP.), and 10.4 V (MAX.), are applied.
2. For the product specification “K and E”, the number is 1 (MAX.).

(2) Serial write operation characteristics

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Vep set time tPsrRON Vep high voltage 1.0 us
Set time from Voo™ to VeeT torrsr | Vep high voltage 1.0 us
Set time from VeeT to RESETT tesrre | Ve high voltage 1.0 us
Ve count start time from RESETT tRrCF 1.0 us
Count execution time tcounT 2.0 ms
Vep counter high-level width teH 8.0 us
Vep counter low-level width toL 8.0 us
Vep counter noise elimination width INFw 40 ns
Flash Memory Write Mode Set Timing
Vop
Vob
ov toRPSR tRFCF tcH
|
VPPH o S
Vep  Vep
VepL teL
I
tPsroN tPSRRF
tcount
Vop /
RESET (input) \ /

ov
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8. PACKAGE DRAWINGS

64-PIN PLASTIC SDIP (19.05mm(750))

64 33
OO0O00OO00O00O000000000000000000000000n

+

\J

|H N NN NN NN N N NN N NN S SN NN S NN N N NN NNy
1 32

A

= T

NOTES ITEM MILLIMETERS

1. Each lead centerline is located within 0.17 mm of A 58.070-68

its true position (T.P.) at maximum material condition. 0.20
1.78 MAX.

1.778 (T.P.)
0.50+0.10
0.9 MIN.
3.240.3
0.51 MIN.

+0.26
| 4.0575'50

5.08 MAX.
19.05 (T.P.)
17.0£0.2

+0.10
02520.05

0.17
0~15°
P64C-70-750A,C-4

2. Item "K" to center of leads when formed parallel.

I ® MO0 w

2 £ |rx|l«

Remark The package and material of ES products are the same as mass produced products.
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* 64-PIN PLASTIC LQFP (10x10)

A

B

HAAAARAAAAARAAA
/48

49 32

33 \ detail of lead end

+
lililililslslslatstatstalilils
B

AHHHHHHHHHHHHHH-

17
. 16 / -

i j

lilililili
)

f
n
- —
- —
- —
- —
=1

o
'

H

ITEM MILLIMETERS
A 12.0£0.2

K =~ 10.0£0.2
| 10.0+0.2
! 12.040.2

1.25
1.25
0.22+0.05
0.08

0.5 (T.P.)
1.0+0.2
0.5

+0.03
0.17_0_07

0.08
1.4
0.1+0.05

o+4°
3°7 3

1.5+0.10

0.25

0.6+0.15
S64GB-50-8EU-2

NOTE

Each lead centerline is located within 0.08 mm of
its true position (T.P.) at maximum material condition.

clHd|w| D |O]|D|Z2| 2 |rX|«|—|I|® MO0 |w

Remark The package and material of ES products are the same as mass produced products.
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64-PIN PLASTIC LQFP (14x14)

A
B
48 33
—T—49 32 g detail of lead end
—T— —T—
—T— —T— S
—T— —T—
— ~P
—T— —T—
—T— 1 T . o
[—— —T AT
—T— —T—
—T— —T— 4 74 *
—T—] —T ~
—T— —T— RJ
—T— —T—
——EEJMO 17— u
N ‘ 16 /
| | 11l —Q
—F
G~

ITEM MILLIMETERS
A 17.2+0.2

14.0+0.2

14.0£0.2

17.2+0.2

1.0

1.0

+0.08
0.37_0_07

0.20
0.8 (T.P.)
1.620.2
0.8

+0.03
0.17_0_06

0.10
1.4+0.1
0.127+0.075

o+4°
3° 30

1.7 MAX.
0.25
0.886+0.15
P64GC-80-8BS

—I\1

%]
I QMmoo

NOTE

Each lead centerline is located within 0.20 mm of
its true position (T.P.) at maximum material condition.

ClHd|nw| T |O|V|Z| £ |r|X|e|—

Remark The package and material of ES products are the same as mass produced products.
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64-PIN PLASTIC QFP (14x14)

A
B
43 33
1449 32 .
—T0 —T— detail of lead end
—— T—
—— T—
—r] T— —S
—— T— [ I
—— T—
—— T—
[——— + = C D
—r T— o 7L
—— T— LQ tR
—— T—
= O —
—— T—
7] 1 T—
R ——==1 ; 167:':':'
il 1l
R Gk
G- -]
H
- P 47}(
}
o' N |S L *‘7*
M |
NOTE ITEM MILLIMETERS
Each lead centerline is located within 0.15 mm of A 17.6+0.4
its true position (T.P.) at maximum material condition. B 14.040.2
C 14.0£0.2
D 17.6+£0.4
F 1.0
G 1.0
0.08
H 0.37%507
| 0.15
J 0.8 (T.P.)
K 1.8+0.2
L 0.8+0.2
0.08
M 0.17%5:07
N 0.10
P 2.55+0.1
Q 0.1+0.1
R 5°+5°
S 2.85 MAX.

P64GC-80-AB8-5

Remark The package and material of ES products are the same as mass produced products.
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64-PIN PLASTIC TQFP (12x12)

A

B

HARAAAHAHARAAA |
/ 48 33 \ detail of lead end

49 32

gHHHHHHHHHHHHHH-

O

64 17

r \EHHH HHHHHHHI{H[/
R

H

J‘»
il bl

T 1

o)
¢

‘

ITEM MILLIMETERS
14.0£0.2
12.0£0.2
12.0£0.2
14.0£0.2
1.125

1.125

+0.06
0.3275'9g

0.13
0.65 (T.P.)
1.0£0.2
0.5

+0.03
0177507

>

I O Mo olw

NOTE

Each lead centerline is located within 0.13 mm of
its true position (T.P.) at maximum material condition.

0.10

1.0
0.1+0.05
o+4°

3°7 3

1.1£0.1

0.25

0.6+0.15
P64GK-65-9ET-3

ClH|»n| T |O|T|Z| £ |[r|X|e|—

Remark The package and material of ES products are the same as mass produced products.
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* 9. RECOMMENDED SOLDERING CONDITIONS

The uPD78F0034A, 78F0034AY should be soldered and mounted under the following recommended conditions.

For details of the recommended soldering conditions, refer to the document Semiconductor Device Mounting
Technology Manual (C10535E).

For soldering methods and conditions other than those recommended below, contact your NEC sales
representative.

Table 9-1. Surface Mounting Type Soldering Conditions (1/2)

(1) uPD78F0034AGC-8BS: 64-pin plastic LQFP (14 x 14)
1PD78F0034AYGC-8BS: 64-pin plastic LQFP (14 x 14)
(PD78F0034AGC-ABS: 64-pin plastic QFP (14 x 14)
1PD78F0034AYGC-ABS: 64-pin plastic QFP (14 x 14)

Soldering Method Soldering Conditions Recommended
Condition Symbol

Infrared reflow Package peak temperature: 235°C, Time: 30 seconds max. (at 210°C or higher), IR35-00-2
Count: Two times or less

VPS Package peak temperature: 215°C, Time: 40 seconds max. (at 200°C or higher), VP15-00-2
Count: Two times or less

Wave soldering Solder bath temperature: 260°C max., Time: 10 seconds max., Count: Once, WS60-00-1
Preheating temperature: 120°C max. (package surface temperature)

Partial heating Pin temperature: 300°C max., Time: 3 seconds max. (per pin row) -

Caution Do not use different soldering methods together (except for partial heating).

(2) ©PD78F0034AGB-8EU: 64-pin plastic LQFP (10 x 10)
1PD78F0034AYGB-8EU: 64-pin plastic LQFP (10 x 10)

Soldering Method Soldering Conditions Recommended
Condition Symbol

Infrared reflow Package peak temperature: 235°C, Time: 30 seconds max. (at 210°C or higher), IR35-107-2
Count: Two times or less,
Exposure limit: 7 daysNete (after 7 days, prebake at 125°C for 10 hours)

VPS Package peak temperature: 215°C, Time: 40 seconds max. (at 200°C or higher), VP15-107-2
Count: Two times or less,
Exposure limit: 7 daysNete (after 7 days, prebake at 125°C for 10 hours)

Partial heating Pin temperature: 300°C max., Time: 3 seconds max. (per pin row) —

Note After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).
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Table 9-1. Surface Mounting Type Soldering Conditions (2/2)

(3) uPD78F0034AGK-9ET: 64-pin plastic TQFP (12 x 12)
PD78F0034AYGK-9ET: 64-pin plastic TQFP (12 x 12)

Soldering Method

Soldering Conditions

Recommended
Condition Symbol

Infrared reflow

Package peak temperature: 235°C, Time: 30 seconds max. (at 210°C or higher),
Count: Two times or less,
Exposure limit: 7 daysNete (after 7 days, prebake at 125°C for 10 hours)

IR35-107-2

VPS

Package peak temperature: 215°C, Time: 40 seconds max. (at 200°C or higher),
Count: Two times or less,
Exposure limit: 7 daysNote (after 7 days, prebake at 125°C for 10 hours)

VP15-107-2

Wave soldering

Solder bath temperature: 260°C max., Time: 10 seconds max.,

Count: Once, Preheating temperature: 120°C max. (package surface temperature),

Exposure limit: 7 daysNete (after 7 days, prebake at 125°C for 10 hours)

WS60-107-1

Partial heating

Pin temperature: 300°C max., Time: 3 seconds max. (per pin row)

Note After opening the dry pack, store it at 25°C or less and 65% RH or less for the allowable storage period.

Caution Do not use different soldering methods together (except for partial heating).

Table 9-2. Insertion Type Soldering Conditions

1PD78F0034ACW: 64-pin plastic SDIP (19.05 mm (750))
1PD78F0034AYCW: 64-pin plastic SDIP (19.05 mm (750))

Soldering Method

Soldering Conditions

Wave soldering (pin only)

Solder bath temperature: 260°C max., Time: 10 seconds max.

Partial heating

Pin temperature: 300°C max., Time: 3 seconds max. (per pin row)

Caution Apply wave soldering only to the pins and be careful not to bring solder into direct contact with

the package.
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APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using the uPD78F0034A, 78F0034AY

Subseries.

Also refer to (5) Cautions on Using Development Tools.

(1) Language Processing Software

RA78K0 Assembler package common to 78K/0 Series
CC78K0 C compiler package common to 78K/0 Series
DF780034 Device file for uPD780034A, 78F0034AY Subseries
CC78K0-L C compiler library source file common to 78K/0 Series

(2) Flash Memory Writing Tools

Flashpro IlI
(part No. FL-PR3, PG-FP3)

Flash programmer dedicated to microcontrollers with on-chip flash memory

FA-64CW, FA-64GC,
FA-64GC-8BS,
FA-64GB-8EU,
FA-64GK-9ET

Adapter for flash memory writing

(3) Debugging Tools

e When IE-78K0-NS in-circuit emulator is used

IE-78K0-NS

In-circuit emulator common to 78K/0 Series

IE-70000-MC-PS-B

Power supply unit for IE-78K0-NS

IE-78K0-NS-PA

Performance board that enhances and expands the IE-78K0-NS functions

IE-70000-98-IF-C

Adapter required when using PC-9800 series PC (except notebook type) as host machine
(C bus supported)

IE-70000-CD-IF-A

PC card and interface cable when using PC-9800 series notebook PC as host machine (PCMCIA
socket supported)

IE-70000-PC-IF-C

Adapter required when using IBM PC/AT™ or compatible as host machine (ISA bus supported)

IE-70000-PCI-IF-A

Adapter necessary when using PC in which PCI bus is incorporated as host machine

IE-780034-NS-EM1

Emulation board to emulate the uPD780034A, 78F0034AY Subseries

NP-64CW

Emulation probe for 64-pin plastic SDIP (CW type)

NP-64GC, NP-64GC-TQ

Emulation probe for 64-pin plastic QFP (CG-AB8, GC-8BS type)

NP-64GK

Emulation probe for 64-pin plastic TQFP (GK-9ET type)

NP-H64GB-TQ

Emulation probe for 64-pin plastic LQFP (GB-8EU type)

EV-9200GC-64

Conversion socket to connect the NP-64GC and a target system board on which a 64-pin plastic
QFP (GC-AB8, GC-8BS type) can be mounted

www.DataSheetdlU.com

TGC-064SAP Conversion adapter to connect the NP-64GC-TQ and a target system board on which a 64-pin
plastic QFP (GC-AB8, GC-8BS type) can be mounted

TGK-064SBP Conversion adapter to connect the NP-64GK and a target system board on which a 64-pin plastic
TQFP (GK-9ET type) can be mounted

TGB-064SDP Conversion adapter to connect the NP-H64GB-TQ and a target system board on which a 64-pin
plastic LQFP (GB-8EU type) can be mounted

ID78K0-NS Integrated debugger for IE-78K0-NS

SM78K0 System simulator common to 78K/0 Series

DF780034 Device file for uPD780034A, 78F0034AY Subseries
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e When using in-circuit emulator IE-78001-R-A

IE-78001-R-A In-circuit emulator common to 78K/0 Series

IE-70000-98-1F-C Adapter required when using PC-9800 series as host machine (excluding notebook PCs) (C bus
supported)

IE-70000-PC-IF-C Adapter required when using IBM PC/AT or compatible as host machine (ISA bus supported)

|IE-70000-PCI-IF-A Adapter required when using PC in which PCI bus is incorporated as host machine

|E-780034-NS-EM1 Emulation board to emulate uPD780034A, 78F0034AY Subseries

|E-78K0-R-EX1 Emulation probe conversion board to use |IE-780034-NS-EM1 on IE-78001-R-A

EP-78240CW-R Emulation probe for 64-pin plastic SDIP (CW type)

EP-78240GC-R Emulation probe for 64-pin plastic QFP (GC-AB8, GC-8BS type)

EP-78012GK-R Emulation probe for 64-pin plastic TQFP (GK-9ET type)

EV-9200GC-64 Conversion socket to connect the EP-78240GC-R and a target system board on which a 64-pin
plastic QFP (GC-AB8, GC-8BS type) can be mounted

TGK-064SBP Conversion adapter to connect the EP-78012GK-R and a target system board on which a 64-pin
plastic TQFP (GK-9ET type) can be mounted

ID78K0 Integrated debugger for IE-78001-R-A

SM78K0 System simulator common to 78K/0 Series

DF780034 Device file for yPD780034A, 78F0034AY Subseries

(4) Real-Time OS

RX78K0 Real-time OS for 78K/0 Series
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(5) Cautions on Using Development Tools

e The ID-78K0-NS, ID78K0, and SM78K0 are used in combination with the DF780034.

e The CC78K0 and RX78K0 are used in combination with the RA78K0 and the DF780034.

e The FL-PRS3, FA-64CW, FA-64GC, FA-64GC-8BS, FA-64GB-8EU, FA-64GK-9ET, NP-64CW, NP-64GC, NP-
64GC-TQ, NP-64GK, and NP-H64GB-TQ are products made by Naito Densei Machida Mfg. Co., Ltd. (+81-45-
475-4191).

e The TGK-064SBW, TGC-064SAP, TGK-064-SBP, and TGB-064SDP are products made by TOKYO ELETECH
CORPORATION.

For further information contact Daimaru Kogyo, Ltd.
Tokyo Electronic Division (+81-3-3820-7112)
Osaka Electronic Division (+81-6-6244-6672)
e For third party development tools, see the Single-Chip Microcontroller Selection Guide (U11069E).
e The host machines and OSs supporting each software are as follows.

Host Machine PC EWS
[0S] PC-9800 series [Japanese Windows™] HP9000 series 700™ [HP-UXTM]
IBM PC/AT or compatibles SPARCstation™ [SunOS™. SolarisT™]

Software [Japanese/English Windows]

RA78KO0 Note

CC78K0 «/Note

ID78K0-NS v -

ID78K0 \ -

SM78K0 v -

RX78K0 «/Note v

Note DOS-based software
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Conversion Socket Drawing (EV-9200GC-64) and Footprints

Figure A-1. EV-9200GC-64 Drawing (For Reference Only)

A M
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No.1 pin index P
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EV-9200GC-64-GO
ITEM|  MILLIMETERS INCHES
A 18.8 0.74
B 14.1 0.555
c 14.1 0.555
D 18.8 0.74
E 4-C 3.0 4-C 0.118
F 0.8 0.031
G 6.0 0.236
H 15.8 0.622
| 18.5 0.728
J 6.0 0.236
K 15.8 0.622
L 18.5 0.728
M 8.0 0.315
N 7.8 0.307
o 2.5 0.098
P 2.0 0.079
Q 1.35 0.053
R 0.350.1 0.014+5:3%
S $2.3 $0.091
T $1.5 $0.059
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Figure A-2. EV-9200GC-64 Footprints (For Reference Only)
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EV-9200GC-64-P1E
ITEM MILLIMETERS INCHES
19.5 0.768
B 14.8 0.583
C |0.8+0.02 x 15=12.010.05 |0.031733%2 x 0.591=0.472:3:33
D |0.810.02 x 15=12.010.05 | 0.031*3:5%2 x 0.591=0.4725:5%3
E 14.8 0.583
F 19.5 0.768
G 6.00£0.08 0.236700%%
H 6.00+0.08 0.236+33%
I 0.5%0.02 0.197+3:5%
J $2.36+0.03 $0.09335%
K $2.240.1 $0.087733%
L $1.5710.03 $0.06233%

Caution DimensionsofmountpadforEV-9200andthatfortargetdevice
(QFP) may be differentin some parts. For the recommended
mountpaddimensionsforQFP, referto"SEMICONDUCTOR
DEVICE MOUNTING TECHNOLOGY MANUAL"
(C10535E).
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Conversion Adapter Drawing (TGC-064SAP)

Figure A-3. TGC-064SAP Drawing (For Reference Only)

A
' B J
C f— K =
>/ + + K+ o+
) I O
et Tt TK S & [HHHHHHH @
AR I Brotrusion heignt T 5 0
L S rotrusion height
oo
b = () =+"~tEFamH () QR
s &ﬂ s Qy
St Wt o6
T+
Tet t = 0 -
A e S = i Hﬂ—lﬂ—lﬂ—lﬂ—lﬂ—lﬂ—l}ﬂ—lﬂ—lﬂ—lﬂ—lﬂ—lﬂ—lﬂ:l ﬂ
+ 4+ o+ - —1
M N
L
Vv o]
S =)
f L
q - |
U
' [ ]
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X | |
Z3 T L 7/ IR
T c
Yb LHLREELHL
l ITEM MILLIMETERS INCHES ITEM MILLIMETERS INCHES
a A 14.12 0.556 a 1.85 0.073
|| || II II“LII II II || || I””I II II || B 0.8x15=12.0 0.031x0.591=0.472 b 3.5 0.138
e g f h C 0.8 0.031 c 2.0 0.079
T D 20.65 0.813 d 6.0 0.236
E 10.0 0.394 e 0.25 0.010
F 12.4 0.488 f 13.6 0.535
G 14.8 0.583 g 1.2 0.047
H 17.2 0.677 h 1.2 0.047
| Cc2.0 C 0.079 i 2.4 0.094
J 9.05 0.356 j 2.7 0.106
K 5.0 0.197 TGC-064SAP-GOE
L 13.35 0.526
M 1.325 0.052
N 1.325 0.052
(0] 16.0 0.630
P 20.65 0.813
Q 12.5 0.492
R 17.5 0.689
S 4-91.3 4-¢0.051
T 1.8 0.071
U $3.55 $0.140
v $0.9 $0.035
w $0.3 $0.012
X (19.65) (0.667)
Y 7.35 0.289
z 1.2 0.047

note: Product by TOKYO ELETECH CORPORATION.
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Conversion Adapter Drawing (TGK-064SBP)

Figure A-4. TGK-064SBP Drawing (For Reference Only) (Unit: mm)
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I”””””l““““““ ITEM MILLIMETERS  INCHES ITEM MILLIMETERS  INCHES
d g A 18.4 0.724 a $0.9 $0.035
| B 0.65x15=9.75 0.026x0.591=0.384 b $0.3 $0.012
l f i || "M"""“““M“ || c 0.65 0.026 c (16.95) (0.667)
‘ Kk I D 7.75 0.305 d 7.35 0.289
il = E 10.15 0.400 e 1.2 0.047
F 12.55 0.494 f 1.85 0.073
G 14.95 0.589 g 3.5 0.138
H 0.65x15=9.75 0.026x0.591=0.384 h 2.0 0.079
I 11.85 0.467 i 6.0 0.236
J 18.4 0.724 j 0.25 0.010
K C2.0 C0.079 k 1.325 0.052
L 12.45 0.490 | 1.325 0.052
M 10.25 0.404 m 2.4 0.094
N 7.7 0.303 n 2.7 0.106
[°) 10.02 0.394 TGK-064SBP-GOE
P 14.92 0.587
Q 18.4 0.724
R 11.1 0.437
s 1.45 0.057
T 1.45 0.057
U 5.0 0.197
v 4-91.3 $0.051
w 1.8 0.071
X $5.3 $0.209
M 4-C1.0 4-C 0.039
Z $3.55 $0.140
Note: Product by TOKYO ELETECH CORPORATION.
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APPENDIX B. RELATED DOCUMENTS

The related documents indicated in this publication may include preliminary versions. However, preliminary
versions are not marked as such.

Documents Related to Devices

Document Name Document No.

uPD780024A, 780034A, 780024AY, 780034AY Subseries User's Manual U14046E

uPD780021A, 780022A, 780023A, 780024A, 780021AY, 780022AY, 780023AY, 780024AY Data Sheet | U14042E

uPD780021A(A), 780022A(A), 780023A(A), 780024A(A), 780021AY(A), 780022AY(A), 780023AY(A), | U15131E
780024AY(A) Data Sheet

uPD780031A, 780032A, 780033A, 780034A, 780031AY, 780032AY, 780033AY, 780034AY Data Sheet | U14044E

uPD780031A(A), 780032A(A), 780033A(A), 780034A(A), 780031AY(A), 780032AY(A), 780033AY(A), | U15132E
780034AY(A) Data Sheet

uPD78F0034A, 78F0034AY Data Sheet This manual

78K/0 Series User’s Manual Instruction U12326E

* Documents Related to Development Software Tools (User’s Manuals)

Document Name Document No.
RA78K0 Assembler Package Operation U14445E
Language U14446E

Structured Assembly Language | U11789E

CC78K0 C Compiler Operation U14297E

Language U14298E
SM78K0S, SM78K0 System Simulator Ver. 2.10 or Later Operation (Windows Based) U14611E
SM78K Series System Simulator Ver. 2.10 or Later External Part User Open U15006E

Interface Specifications

ID78K0-NS Integrated Debugger Ver. 2.00 or Later Operation (Windows Based) U14379E
ID78KO0 Integrated Debugger Windows Based Reference U11539E
Guide U11649E
RX78K0 Real-Time OS Fundamentals U11537E
Installation U11536E
Project Manager Ver. 3.12 or Later (Windows Based) U14610E

Documents Related to Development Hardware Tools (User’s Manuals)

Document Name Document No.
|IE-78K0-NS In-Circuit Emulator U13731E
|IE-78K0-NS-A In-Circuit Emulator U14889E
IE-78001-R-A In-Circuit Emulator U14142E
|E-78K0-R-EX1 In-Circuit Emulator To be prepared

Caution The related documents listed above are subject to change without notice. Be sure to use the latest
version of each document for designing.
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Documents Related to Flash Memory Writing

Document Name

Document No.

PG-FP3 Flash Memory Programmer User’s Manual

U13502E

Other Related Documents

Document Name

Document No.

SEMICONDUCTORS SELECTION GUIDE - Products & Packages - X13769E
Semiconductor Device Mounting Technology Manual C10535E
Quality Grades on NEC Semiconductor Devices C11531E
NEC Semiconductor Device Reliability/Quality Control System C10983E
Guide to Prevent Damage for Semiconductor Devices by Electrostatic Discharge (ESD) C11892E

Caution Therelated documents listed above are subject to change without notice. Be sure to use the latest

version of each document for designing.
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NOTES FOR CMOS DEVICES

@ PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note:

Strong electric field, when exposed to a MOS device, can cause destruction of the gate oxide and
ultimately degrade the device operation. Steps must be taken to stop generation of static electricity
as much as possible, and quickly dissipate it once, when it has occurred. Environmental control
must be adequate. When it is dry, humidifier should be used. It is recommended to avoid using
insulators that easily build static electricity. Semiconductor devices must be stored and transported
in an anti-static container, static shielding bag or conductive material. All test and measurement
tools including work bench and floor should be grounded. The operator should be grounded using
wrist strap. Semiconductor devices must not be touched with bare hands. Similar precautions need
to be taken for PW boards with semiconductor devices on it.

(® HANDLING OF UNUSED INPUT PINS FOR CMOS

Note:

No connection for CMOS device inputs can be cause of malfunction. If no connection is provided
to the input pins, it is possible that an internal input level may be generated due to noise, etc., hence
causing malfunction. CMOS devices behave differently than Bipolar or NMOS devices. Inputlevels
of CMOS devices must be fixed high or low by using a pull-up or pull-down circuitry. Each unused
pin should be connected to Vop or GND with a resistor, if it is considered to have a possibility of
being an output pin. All handling related to the unused pins must be judged device by device and
related specifications governing the devices.

@ STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note:

Power-on does not necessarily define initial status of MOS device. Production process of MOS
does not define the initial operation status of the device. Immediately after the power source is
turned ON, the devices with reset function have not yet been initialized. Hence, power-on does
not guarantee out-pin levels, I/O settings or contents of registers. Device is not initialized until the
reset signal is received. Reset operation must be executed immediately after power-on for devices
having reset function.

Note: Purchase of NEC I2C components conveys a license under the Philips I12C Patent Rights to use
these components in an I12C system, provided that the system conforms to the 12C Standard
Specification as defined by Philips.

FIP and IEBus are trademarks of NEC Corporation.

Windows is either a registered trademark or trademark of Microsoft Corporation in the United States and/or
other countries.

PC/AT is a trademark of International Business Machines Corporation.

HP9000 series 700 and HP-UX are trademarks of Hewlett-Packard Company.

SPARCstation is a trademark of SPARC International, Inc.

Solaris and SunOS are trademarks of Sun Microsystems, Inc.

www.DataSheetdlU.com
64 Data Sheet U14040EJ4VODS



NEC 4PD78F0034A, 78F0034AY

Regional Information

Some information contained in this document may vary from country to country. Before using any NEC
product in your application, please contact the NEC office in your country to obtain a list of authorized
representatives and distributors. They will verify:

 Device availability

« Ordering information

» Product release schedule

« Availability of related technical literature

« Development environment specifications (for example, specifications for third-party tools and
components, host computers, power plugs, AC supply voltages, and so forth)

» Network requirements

In addition, trademarks, registered trademarks, export restrictions, and other legal issues may also vary
from country to country.

NEC Electronics Inc. (U.S.) NEC Electronics (France) S.A. NEC Electronics Hong Kong Ltd.
Santa Clara, California Vélizy-Villacoublay, France Hong Kong
Tel: 408-588-6000 Tel: 01-3067-58-00 Tel: 2886-9318
800-366-9782 Fax: 01-3067-58-99 Fax: 2886-9022/9044
Fax: 408-588-6130
800-729-9288 NEC Electronics (France) S.A. NEC Electronics Hong Kong Ltd.
Representacion en Espaiia Seoul Branch
NEC do Brasil S.A. Madrid, Spain Seoul, Korea
Electron Devices Division Tel: 091-504-27-87 Tel: 02-528-0303
Guarulhos-SP, Brasil Fax: 091-504-28-60 Fax: 02-528-4411
Tel: 11-6462-6810
Fax: 11-6462-6829 NEC Electronics (UK) Ltd. gE:nZI::it’rgl?gs CShI:::ghal, Ltd.
NEC Electronics (Europe) GmbH !\r/hlt.on Keynes, UK Tel: 021-6841-1138
el: 01908-691-133 .
Duesseldorf, Germany Fax: 01908-670-290 Fax: 021-6841-1137
Tel: 0211-65 03 01 '
Fax: 0211-65 03 327 NEC Electronics Taiwan Ltd.
Taipei, Taiwan
» Branch The Netherlands Tel: 02-2719-2377
Eindhoven, The Netherlands Fax: 02-2719-5951
Tel: 040-244 58 45
Fax: 040-244 45 80 NEC Electronics Singapore Pte. Ltd.
Novena Square, Singapore
Tel: 253-8311

e Branch Sweden
Taeby, Sweden
Tel: 08-63 80 820
Fax: 08-63 80 388

Fax: 250-3583

« Filiale Italiana
Milano, Italy

Tel: 02-667541
Fax: 02-66754299

J02.3-1
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The information in this document is current as of February, 2002. The information is subject to
change without notice. For actual design-in, refer to the latest publications of NEC's data sheets or
data books, etc., for the most up-to-date specifications of NEC semiconductor products. Not all
products and/or types are available in every country. Please check with an NEC sales representative
for availability and additional information.
No part of this document may be copied or reproduced in any form or by any means without prior
written consent of NEC. NEC assumes no responsibility for any errors that may appear in this document.
NEC does not assume any liability for infringement of patents, copyrights or other intellectual property rights of
third parties by or arising from the use of NEC semiconductor products listed in this document or any other
liability arising from the use of such products. No license, express, implied or otherwise, is granted under any
patents, copyrights or other intellectual property rights of NEC or others.
Descriptions of circuits, software and other related information in this document are provided for illustrative
purposes in semiconductor product operation and application examples. The incorporation of these
circuits, software and information in the design of customer's equipment shall be done under the full
responsibility of customer. NEC assumes no responsibility for any losses incurred by customers or third
parties arising from the use of these circuits, software and information.
While NEC endeavours to enhance the quality, reliability and safety of NEC semiconductor products, customers
agree and acknowledge that the possibility of defects thereof cannot be eliminated entirely. To minimize
risks of damage to property or injury (including death) to persons arising from defects in NEC
semiconductor products, customers must incorporate sufficient safety measures in their design, such as
redundancy, fire-containment, and anti-failure features.
NEC semiconductor products are classified into the following three quality grades:
"Standard", "Special" and "Specific". The "Specific" quality grade applies only to semiconductor products
developed based on a customer-designated "quality assurance program" for a specific application. The
recommended applications of a semiconductor product depend on its quality grade, as indicated below.
Customers must check the quality grade of each semiconductor product before using it in a particular
application.

"Standard": Computers, office equipment, communications equipment, test and measurement equipment, audio
and visual equipment, home electronic appliances, machine tools, personal electronic equipment
and industrial robots

"Special": Transportation equipment (automobiles, trains, ships, etc.), traffic control systems, anti-disaster
systems, anti-crime systems, safety equipment and medical equipment (not specifically designed
for life support)

"Specific": Aircraft, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems and medical equipment for life support, etc.

The quality grade of NEC semiconductor products is "Standard" unless otherwise expressly specified in NEC's
data sheets or data books, etc. If customers wish to use NEC semiconductor products in applications not
intended by NEC, they must contact an NEC sales representative in advance to determine NEC's willingness
to support a given application.

(Note)

(1) "NEC" as used in this statement means NEC Corporation and also includes its majority-owned subsidiaries.
(2) "NEC semiconductor products" means any semiconductor product developed or manufactured by or for

NEC (as defined above).
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