DATA SHEET

NEC / MOS INTEGRATED GCIRCUIT
uPD78081, 78082

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78081, 78082 are members of the 1PD78083 subseries of the 78K/0 series microcontrollers.

Besides a high-speed, high-performance CPU, these microcontrollers have on-chip ROM, RAM, I/O ports, 8-bit
resolution A/D converter, timer, serial interface interrupt control, and other peripheral hardware.

The pPD78P083 devices including a one-time PROM version and an EPROM version, both of which can operate
in the same power supply voltage range as a mask ROM version, and various development tools are available.

The details of the functions are described in the following user's manuals. Be sure to read it before starting design.
#PD78083 Subseries User's Manual : IEU-1407
78K/0 Series User's Manual — instructions : IEU-1417

FEATURES

¢ Internal ROM and RAM

tem Program Memory Data Memory Pack
Part Number (ROM) (Internal High-speed RAM) ackage
puPD78081 8K bytes 256 bytes 42-pin plastide shrink DIP (600 mil)
uPD78082 16K bytes 384 bytes 44-pin plastic QFP (10 x 10 mm)

* Instruction execution time can be changed from high-speed (0.4 us) to low-speed (12.8 us)
* /O ports: 33
+ 8-bit resolution A/D converter : 8 channels
* Serial interface : 1 channe!
3-wire serial /O / UART mode : 1 channel
* Timer : 3 channels
* Supply voitage : Voo =1.8t055 V *

APPLICATION FIELDS

Air bags, CRT displays, keyboards, air conditioners, water heaters, boilers, fan heater, dash boards, etc.

The information in this document is subject to change without notice.

Document No. U11415E41V0DSQ0 (1st edition) The mark % shows maior revised noint<

(Previous No. 1P-3476)

Date Published July 1996 P B Luy2?525 0090234 LAL MW

Printed in Japan © NEC Corporation 1995 \
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ORDERING INFORMATION

Part Number

Package

uPD78081CU-XXX

#PD78081GB-XXX-3B4

* #PD78081GB-XXX-3BS-MTX
HPD78082CU-XXX
uPD78082GB-XXX-3B4

* #PD78082GB-XXX-3BS-MTX

42-pin plastic shrink DIP (600 mil)
44-pin plastic QFP (10 x 10 mm)
44-pin plastic QFP (10 x 10 mm)
42-pin plastic shrink DIP (600 mil)
44-pin plastic QFP (10 x 10 mm)
44-pin plastic QFP (10 x 10 mm)

Caution pPD78081GB, 78082GB have two kinds of package. (Referto 11. PACKAGE DRAWINGS). Please refer
an NEC's sales representative for the available package.

Remark XXX indicates ROM code suffix.

78K/0 SERIES DEVELOPMENT

The following shows the 78K/0 series products development. Subseries names are shown inside frames.

Control

[100-pin / 4PD78078 Mpomnv;

100-pin /pPD?BO?OA //Porsomw

80-pin " uPDTBOSEF - /PDTBOSEFY <
80-pin /,porsosa 7/ uPO780saY
—64pin / 4POTBOISF  //iPOTE0EFY,
64-pin / #PD78014 ﬂnmuv
6epin / HPD7BO00T
64.pin #PD78002 /. uPDT8002Y
s21sapin /. #PDT8083

[100-pin
Jsa-on

[100-pin ,pm'aosos S 4PD780308Y,

 100-pin 7 zPD780648

| 100-pin 4PD78064 /" 1PDT806AY ;

LCD drive

Y subseries products are compatible with 12C bus.

A timer was added to the 1PD78054 and external interface function was enhanced
ROM-less versions of the 4PD78078
EMI noise reduced product of the #PD78054

UART and D/A converier were added to the #PD78014 and /O was enhanced

Low-valiage (1.8 V) operation versions of the 4PD78014 with several ROM and RAM
capacities are available.

An A/D converter and 16-bit timer were added to the 4PD78002
An A/D converter was added to the uPD78002

Basic subseries for control
On-chip UART, capable of operating at a low voltage (1.8 V)

The /O and FIP C/D of the 2PD78044A were enhanced. Display output totak: 53
A B-bit U/D counter was added to the PD78024. Display output tolal: 34
Basic subseries for driving FIP. Display cutput total: 26

The enhanced SIO to the .PD78064 and increased ROM and RAM capacities
EMI noise reduced praduct of the £PD78064
Subseries for driving LCDs, On-chip UART

IEBus™ supported
— 80-pin #PD78098 The IEBus controller was added to the PD78054
LV cortrot
— 64-pin - pPD78P0914 ~ On-chip PWM output, LV digital code decoder, and Hsync counter
2 B Lu27?525 0090235 512 WA
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NEC ' uPD78081, 78082

The major functional differences among the subseries are shown below.

Function | oom Timer 8-bit | s-bit Serial /o "m External
Subseries Name Capacity | o vit | 16-bit |waten| wor | A0 | D/A Interface Valye |TPansion
For Control | uPD78078 (32 K-60K | 4¢h | 1ch | 1¢h | 1ch | 8ch | 2ech |3ch (UART: 1ch) 88 1.8V O
uPD78070A | — 81 | 27V
uPD78058F |48 K60 K | 2ch 69
LPD78054 |16 K-60 K _ 2.0V
PD78018F |8 K-60 K g Py 53 | 18V
LPD78014 |8 K32 K 27V
ZPD780001 |8 K — 1 = Toh 39 -
2PD78002 |8 K16 K Tch = 53 o)
ZPD78083 = 8ch Tch (UART: 1ch) | 83 | 18V —
For FIP | uPD780208 |32 K-60 K | 2ch | 1ch | 1oh | ich | 8ch 2ch 74 | 27V —
drive 4PD78044A |16 K-40 K - 68
4PD7802a |24 K-32 K 54
LCD drive | 4PD780308 |48 K-60 K | 2ch | 1ch | Tch | 1oh | 8ch | — |3oh (UART: ioh) | 57 | 13V —
PD78064B |32 K 2ch (UART: 1ch) 20V
APD78064 |16 K32 K
For IEBus | uPD78098 |32 K-60 K | 2¢ch | Tch | foh | 1oh | 8ch | Zoh |3ch (UART: 1ch) | 63 | 2.7V o
LV control | uPD78P0914 |32 K 6ch —_ - ich | 8ch — |2ch 54 45V O
B L4y2?525 009023L 459 WM 3
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NEC uPD78081, 78082
OVERVIEW OF FUNCTION
Part Number
ltem #PD78081 uPD78082
Internal ROM 8K bytes 16K bytes
memory | internal high-speed RAM 256 bytes 384 bytes

Memory space

64K bytes

General registers

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

Instruction cycle

On-chip instruction execution time selective function
0.4 ps/0.8 us/1.6 us/3.2 us/6.4 ps/12.8 us (at main system clock of 5.0 MHz)

Instruction set

« 16-bit operation

* Muttiplcation/division (8 bits x 8 bits, 16 bits + 8 bits)
- Bit manipulation (set, reset, test, boolean operation)
- BCD adjustment, etc.

1/O ports

Total : 33
= CMOS input HE
« CMOS /10 : 32

A/D converter

8-bit resolution x 8 channels

Serial interface

3-wire serial I/0 / UART mode selectable : 1 channel

Timer - 8-bit timer/event counter : 2 channels
+ Watchdog timer : 1 channel
Timer output 2 (8-bit PWM output)
Clock output . 19.5 kHz, 39.1 kHz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz, 2.5 MHz, 5.0 MHz

(at main system clock of 5.0 MHz)

Buzzer output

1.2 kHz, 2.4 kHz, 4.9 kHz, 9.8 kHz (at main sysfem clock of 5.0 MH2)

Vectored Maskable interrupts Internal : 8
interrupts external: 3
Non-maskable Internal : 1
interrupts
Software interrupts

Internal : 1

Supply voitage

Voo=1.8t0 5.5V

Operating ambient temperature

Ta=-40to + 85°C

Package

* 42-pin plastic shrink DIP (600 mil)
* 44-pin plastic QFP (10 x 10 mm)

B L42?525 0090237 395 IR
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NEC uPD78081, 78082
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NEC 1uPD78081, 78082

1. PIN CONFIGURATIONS (TOP VIEW)

- 42-pin plastic shrink DIP (600 mil)
#PD78081CU-xxx
uPD78082CU-xxx

P55 Om—m—e] 1 / a2 o Vss
P56 Ow—=i 2 41 jo——=0 P54
P57 Oa———ei 3 40 o P53
P30 Oe—— 4 39 —0 P52
P31 Q=i 5 38 o P51
P32 Q=——=| 6 37 O P50
P33 Oe—e 7 35 o P100/TISTOS
P34 O~— 8 35 o P101/TIBTO8
P35/PCL Oe—wl 0 34 o P70/RxD/SI2
P36/BUZ O=——=] 10 33 f——0 P71/TxD/SO2
P37 O=——ed 11 32 }o——0 P72/ASCK/SCK2
P00 O——=f 12 31 f——0 P17/ANI7
PO1/INTP1 Ow——i 13 30 |~——0 P16/ANIE
PO2/INTP2 O=—e] 14 29 [~———0 P15/ANIS
PO3/INTP3 O=—+] 15 28 fo——=0 P14/ANI4
RESET o—— 16 27 ———0 P13/ANI3
Ic o— 17 26 jo——=0 P12/2NI2
X2 o 18 25 |+——0 Pi1/ANI
X1 o—— 19 24 |~—=0 P10/ANIO
Voo O———] 20 23 |——0 Aves
AVoo QO——noud 21 22 |s——0 AVrer

Cautions 1. Connect IC (Internally Connected) pin directly to Vss.
2. Connect AVoo pin to Voe.
3. Connect AVss pin to Vss.

M t427525 0090239 168 M
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NEC puPD78081, 78082
= 44-pin plastic QFP (10 x 10 mm)
uPD78081GB-»xxx-3B4
uPD78081GB-xxx-3BS-MTX
uPD78082GB-xxx-3B4
puPD78082GB-xxx-3BS-MTX
=
<Z\t g w B o lm
re223 S8 . o, o0
.o g T > % X Qi =
llllll llj;jsl
P12/ANI2 O=——ei 1 33}=——=0 PO3/INTP3
P13/ANI3 O=—u]2 32}e—~0 PO2INTP2
P14/ANI4 O=—=13 31 fe——=0 PO1/INTP1
P15/ANIS O] 4 30} POO
P16/ANIE 0~—=15 29 fe——e0 P37
P17/ANI7 O=—16 28 |e——e0 P36/BUZ
P72/ASCK/SCKZ Oe—el7 27 l=——=0 P3s/PCL
P71/TxD/SO2 0=—{8 26 |e—w0 P34
P70/RxD/SI2 O=—e{9 25}e——0 P33
P101/TIE/TO6 Ge—=f10 24fe——oc P32
P100/TIS/TOS Qe 11 23— NG

P50 0-—={3
P51 Ow—— 7S
P52 O—n &
P53 Ow——tn
P54 Ow—w1gy
Vss 0—13
P55 O-—el5
P56 O«—=ig
P57 o—B
P30 0w——™
P31 0—=IN

Cautions 1. Connect IC (Internally Connected) pin directly to Vss.
2. Connect AVop pin to Voo.
3. Connect AVss pin to Vss.
4. Connect NC (Non-connection) pin to Vss for noise protection (It can be left open).

MR L4y2?525 0090240 94T R
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NEC uPD78081, 78082
POQ to PO3 : PortO PCL : Programmabie Clock
P10 to P17 : Port1 BUZ : Buzzer Clock
P30 to P37 : Port 3 X1, X2 : Crystal (Main System Clock)
P50 to P57 : Port5 RESET : Reset
P70 to P72 : Port7 ANIC-ANI7 : Analog Input
P100, P101 : Port 10 AVpo : Analog Power Supply
INTP1 to INTP3 : Interrupt from Peripherals AVss : Analog Ground
TI5, TI6 : Timer Input AVFREF : Anaiog Reference Voltage
TOS, TO6 : Timer Output Voo : Power Supply
Si2 : Serial Input Vss : Ground
S02 : Serial Output IC : Internally Connected
SCK2 : Serial Clock NC : Non-connection
RxD : Receive Data
TxD : Transmit Data
ASCK : Asynchronous Serial Clock
B t427525 0090241 81t EH
8
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NEC uPD78081, 78082
2. BLOCK DIAGRAM
m ) - POO
P100/MISTOS 8-bit TIMER/ <:> <:> PORT 0
EVENT COUNTER 5 <:> P01-PO3
- _|ebitTiMER/
P101/TIBITO8 EVENT COUNTER e<:> <:'> PORT 1 <:> P10-P17
WATCHDOG <:> 78K/0
TIMER C%’;UE ROM <:> PORT 3 <:> P30-P37
SI2/RxD/P70
SO2/TxD/PT1 SERIAL K
—_— INTERFACE 2
SCR2IASCKIPT2 ———or! PORT 5 PS0-P57
ANIO/P10-
ANIZ/P17
AVioo s P70-P72
et CONVERTER PORT 7
AVaer
RAM
INTP1/P01- INTERRUPT L (> PomT10 K> P100, P103
INTP3/PO3 CONTROL
BUZ/P36 BUZZER OUTPUT K ‘: RESET
SYSTEM
CLOCK OUTPUT ‘ ’ , CONTROL | X
PCL/P35 - |
CONTROL Voo Vss IC X2

Remark The internal ROM and internal high-speed RAM capacities depend on the product.

—
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1PD78081, 78082

~3. PIN FUNCTIONS

3.1 Port pins
Pin Name Input/Output Function After Reset Shared by:
P00 Input Port 0 input only Input —_
P01 Input/output 4-bit input/output port Input/output is specifiable Input INTP1
P02 bit-wise. When used as the INTP2
P03 input port, it is possibie to INTP3
connect a pull-up resistor by
. software.
P10-P17 Inputioutput Port 1 Input ANIO-ANI7
8-bit input/output port
input/output is specifiable bit-wise.
When used as the input port, it is possible to connect .
a pull-up resistor by software. Mt
P30-P34 Input/output Port 3 Input —_
P35 8-bit input/output port PCL
P36 Input/output is specifiable bit-wise. BUZ
P37 When used as the input port, it is possible to connect —
a pull-up resistor by software.
P50-P57 Input/output Port 5 Input —
8-bit input/output port
Can drive up to seven LEDs directly.
Input/output is specifiable bit-wise.
When used as the input port, it is possible to connect
a pull-up resistor by software.
P70 Input/output Port 7 Input Si2/RxD
P71 3-bit input/output port SO2/TxD
P72 Input/output is specifiable bit-wise. SCK2/ASCK
When used as the input port, it is possible to connect
a pull-up resistor by software.
P100 Input/output Port 10 Input TI5/TOS
P101 2-bit input/output port TIi6/TOB
Input/output is specifiable bit-wise.
When used as the input por, it is possibie to connect
a pull-up resistor by software.

Note When P10/ANI0O-P17/ANI7 pins are used as the analog inputs for the A/D converter, set the port 1 to the input mode.

The on-chip puli-up resistor is automatically disabled.

10
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NEC pPD78081, 78082
3.2 Non-port pins
Pin Name Input/Output Function After Reset Shared by:
INTP1 Input External interrupt input by which the active edge (rising edge, | Input P01
INTP2 falling edge, or both rising and falling edges) can be specified. PQ2
INTP3 P03
Si2 Input Serial interface serial data input. input P70/RxD
S0O2 Output Serial interface serial data output. Input P71/TxD
SCK2 Input/Output | Serial interface serial clock input/output. Input P72/ASCK
RxD Input Asynchronous serial interface serial data input. Input P70/SI2
TxD Output Asynchronous serial interface serial data output. Input P71/802
ASCK Input Asynchronous serial interface serial clock input. Input P72/SCK2
TIS input External count clock input to 8-bit timer (TM5). Input P100/TO5
Ti6 External count clock input to 8-bit timer (TM6). P101/TO6
TO5 Output 8-bit timer output. Input P100/TI5
TO6 P101/TI6
PCL Output Clock output. (for main system clock trimming) Input P35
BUZ Output Buzzer output. Input P36
ANIO-ANI7 Input A/D converter analog input. Input P10-P17
AVaer Input A/D converter reference voltage input. - -
AVop - A/D converter analog power supply. Connected to Voo. - -
AVes - A/D converter ground potential. Connected to Vss. - -
RESET Input System reset input. - -
X1 Input Main system clock oscillation crystal connection, - -
X2 - - -
Voo - Positive power supply. - -
Vss - Ground potential. - -
IC - Internal connection. Connect directly to Vss. - -
NC - Does not internally connected. Connect to Vss. - -
(It can be left open)
B Lu27525 0090244 525 IH 11
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3.3 Pin I/O 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 circuit configuration of each type, refer to Figure 3-1.

Table 3-1. Types of Pin Input/Output Circuits

Pin Name g':cu:?;;l: Vo Recommended Connection for Unused Pins
POO 2 Input Connect to Vss.
PO1/INTP1 8-A Input/output Connect to Vss via a resistor individually.
PO2/INTP2
PO3/INTP3 »
P10/ANI0O-P17/ANI7 11 input/output Connect to Voo or Vss via a resistor individually.
P30-P32 5-A '
P33, P34 8-A
P35/PCL 5A
P36/BUZ
P37
P50-P57 5-A
P70/S12/RxD 8-A
P71/302/TxD 5-A
P72/SCK2/ASCK 8-A
P100/TI5/TO5 8-A
P101/T16/TO6
RESET 2 Input -
AVaer - - Connect to Vss.
AVoo Connect to Voo.
AVss Connect to Vss.
1C Connect to Vss.
NC Connect to Vss (It can be left open).
12 B L427525 0090245 4Ll WE
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uPD78081, 78082
Figure 3-1. Pin Input/Output Circuits
Type 2 Type 8-A
Voo
pullup D o I
enable P-ch
IN - v
oo
dala——:—_“] )o—-| P-ch
INJOUT
o . output
Schmitt-triggered input with hysteresis characteristic disable
Type 5-A Voo Type 11 Voo
pullup
z:!;?e ‘} >0—I P-ch enable >°—|V P-ch
oD
s E:D—{ P
da E I Pch . ——o0 IN/QUT
INJOUT disable ol e
output Coi f —
' mparator, |
- %FN—C—E'_
i VHEFi reshold voltage)
enable input
enable
M L427525 009024L 3TA W 13
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uPD78081, 78082

4. MEMORY SPACE

The memory map of the pPD78081, 78082 is shown in Figure 4-1.

Figure 4-1. Memory Map

[ FFFFH
Special function registers
(SFR) 256 x 8 bits
FFOOH
FEFFH
General-purpose registers
FEEOH 32 x 8 bits
FEDFH nnnnH
o 7 ~ Program area o
Intemal high-speed RAMNote 1000H
Data OFFFH
memory
Space mmmmH o CALLF entry area =
mmmmi-—1 0800H
07FFH
& Use prohibited £ =31 Program area a4
0080H
nnnnH+1 007FH
1 nnnnH CALLT table area
0040H
m%?r? = Intemnal ROMNote o 003FH
space Vector table area
l 0000H 0000H

Note The internal ROM and internal high-speed RAM capacities depend on the product. (See the following table.)

Part Number Internal ROM Last Address Internal High-speed RAM Starting Address
nnnnH mmmmH

puPD78081 1FFFH FEOOH

pPD78082 3FFFH FD80OH

14
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NEC uPD78081, 78082

5. PERIPHERAL HARDWARE FUNCTIONS

5.1 Ports
Input/output ports are classified into two types.
+ CMOS input (P0O0) o1
+ CMOS input/output (P01 to P03, Port 1, Port 3, Port 5, Port 7, Port10) : 32
Total : 33
Table 5-1. Functions of Ports
Port Name Pin Name Function
Port 0 PQO Input only.
P01 to P03 Input/output port. Inputioutput can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by software.
Port 1 P10 to P17 Input/output port. input/output can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by software.
Port 3 P30 to P37 Input/output port. Inputioutput can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by software.
Port 5 P50 to P57 Input/output port. Input/output can be specified bit-wise.
When used as an input port, on-chip puil-up resistor can be used by software,
LED can be driven directly up to 7 pins.
Port 7 P70 to P72 Input/output port. Input/output can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by software.
Port 10 P100, P101 input/output port. Input/output can be specified bit-wise.
When used as an input port, on-chip pull-up resistor can be used by software,

B L427525 0090248 170 W 15
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5.2 Clock Generator
Main system clock generator is incorporated.
It is possible to change the instruction execution time.
* 0.4 ps/0.8 us/1.6 ps/3.2 usf6.4 ps/12.8 ps (at main system clock frequency of 5.0 MHz)

X1©—" Main system

Figure 5-1. Clock Generator Block Diagram

Prescaler

Prescaler

clock

X2 ©— oscillator

T

STOP

Selector

|_ Division

circuit fx

o | Box [ x| o
2122 23] p4

Selector

5.3 Timer/Event Counter
There are the following three timer/event counter channels:

= 8-bit timer/event counter
« Watchdog timer

: 2 channels
: 1 channel

Standby

—{ control p—mm—r

circuit

Table 5-2. Types and Functions of Timer/Event Counters

Clock to peripheral
hardware

CPU clock
(feru)

T ———__ | e&bitTimenEvent Counter5, 6 Watchdog Timer
Type interval timer 2 channels 1 channel
External event counter 2 channels -
Function | Timer output 2 output -
PWM output 2 output -
Square wave output 2 output -
Interrupt request 2 1

16
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NEC uPD78081, 78082
Figure 5-2. 8-Bit Timer/Event Counter §, 6 Block Diagram
& Intemnal bus
8-bit compare register
(CRnD)
% Match INTTMn
2fxx- fg2° :> N Output control TOS/P100/TIS,
2 8-bit timer register n | OVF e TOB/P101/Ti6
fxx/2" 5 M
3 (TMn)
TI5/P100/TOS5, @
TI6/P101/TO6 Clear
S intemal bus
\
1
n=25,6 |
Figure 5-3. Watchdog Timer Block Diagram
fxx
Y Prescaler
fxx [ fxx fxx | fxx fxx fxx fxx
20|25 |28 |2 |28 |2 | 27
INTWDT
[—™ maskable
o interrupt request
2 T .
2 8-bit counter E3 RESET
3 S8
INTWDT
N — non-maskable
interrupt request
B Lu427525 0090250 829 WA 17
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5.4 Clock Output Control Circuit
This circuit can output clocks of the following frequencies:

+ 19.5 kHz/39.1 kHz/78.1 kHz/156 kHz/313 kHz/625 kHz/1.25 MHz/2.5 MHz/5.0 MHz (at main system clock

frequency of 5.0 MHz)

Figure 5-4. Clock Output Control Circuit Block Diagram

Qutput control
circuit

f————® PCUP35

/2% ————» § ! Synchronization
{xx/2% ]
fxnf/ 2 —————f
f0x/ 27—

5.5 Buzzer Output Control Circuit

This circuit can output clocks of the following frequencies that can be used for driving buzzers:
» 1.2 kHz/2.4 kHz/4.9 kHz/9.8 kHz (at main system clock frequency of 5.0 MHz)

Figure 5-5. Buzzer Output Control Circuit Block Diagram

£xx/2°
fxx/2'°

Output control
circuit

Selector

fixf211

M L42?525 0090251 765 WW
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NEC uPD78081, 78082

5.6 A/D Converter
The A/D converter consists of eight 8-bit resolution channels.
A/D conversion can be started by the following two methods:
* Hardware starting
+ Software starting

Figure 5-6. A/D Converter Block Diagram

Series resistor string

ANIO/P10 ©)—
ANI/P11 ©—] Sample & hold circuit ;
[ LL R R Ly R T ] x
ANI2/P12 (O : : -
5 H \ Voltage comparator Hi Y
ANI3/P13 (©)— 3 O o +—+ ge compa : 8
ANI4P14 @ 3 ; : i g
ANIS/P15 (©)—1 P ;’/; ____ ; P
ANI&/P16 (O)—] '
ANI7/P17 (©)—= Successive approximation :
register (SAR) "'T' """"" *
O Edge Control
INTP3/P03 detector circuit INTAD
INTP3
~.
A/D conversion resuit
register (ADCR)

iy
S intemnal bus g

BN Lu2?525 0090252 LTL WA 19
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5.7 Serial Interface

There is one on-chip serial interface channel synchronous with the clock.
The serial interface channel 2 operates in the following two modes:
= 3-wire serial I/O mode : Starting bit MSB/LSB switching possible
+ Asynchronous serial interface (UART) mode : On-chip dedicated baud rate generator

Figure 5-7. Serial Interface Channel 2 Block Diagram

S Intemal bus
Receive buffer Direction control
register (RXB/SI02) circuit
Direction control Transmit shift
circuit register (TXS/S102)
1
i |
ReD/SIZIP70 ©)— ll> ey Transmit control L e INTST
]
T<D/SO2/PT1 @——<
Receive control [ INTSER

circuit

— INTSR/INTCSI2

1

4

SCK output

ASCK/SCK2/P72

control circuit

Baud rate
generator

<'__] O

I 427525 0090253 538
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6. INTERRUPT FUNCTIONS
A total of 13 interrupt functions are provided, divided into the following three types.
* Non-maskable interrupt 1
* Maskable interrupt : 1
+ Software interrupt o1
Table 6-1. List of Interrupt Factors
Interrupt | Default Interrupt Factor Internal/ | Vector | Basic"®
Type Prority | Name Trigger Extemal Aggzses S‘;‘;ﬁ:'e
Non- - INTWDT | Overflow of watchdog timer (When the watchdog timer Internal | 0C04H (A)
maskable mode 1 is selected)
Maskable 0 INTWDT | Overflow of watchdog timer (When the interval timer mode (B)
is selected)
1 INTP1 Pin input edge detection External | 0008H (€)
2 INTP2 O000AH
3 INTP3 000CH
4 INTSER | Occurrence of serial interface channel 2 UART reception Internal | Q018H (B)
error
5 INTSR | Compiletion of serial interface channel 2 UART reception 001AH
INTCSI2 | Completion of serial interface channél 2 3-wire transfer
6 INTST | Gompletion of serial interface channel 2 UART transmission 001CH
7 INTAD | Completion of A/D covnersion 0028H
8 INTTMS | Generation of matching signal of 8-bit timer/event counter 5 002AH
9 INTTM6 | Generation of matching signal of 8-bit timer/event counter & 002CH
Software - BRK Execution of BRK instruction Internal | O03EH D)

Notes 1. Default priority is the priority order when several maskable interruptions are generated at the same

time. O is the highest order and 9 is the lowest order.
2. Basic structure types (A) to (D) correspond to (A) to (D) in Figure 6-1.

—
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Figure 6-1. Interrupt Function Basic Configuration (1/2)

(A) Internal non-maskable interrupt

S Internal bus j

Interrupt Priority Vector table
request control address
circuit generator

Standby release

signal
(B) Internal maskable interrupt
S Internal bus S
MK IE PR ISP
| 1 Y
Priority Vector table
Interrupt °| )} control | address
requl'g? IF 1/ circuit generator
Standby release
signal
(C) External maskable interrupt
S Internal bus S
SZ ! b4 ‘
E xt | inty
mgrgea r'e'égt."}'rpt MK IE PR ISP
(INTMO, INTM1)
t ' Vector tabl
Sor or table
Interrupt Edge Pricrity control address
request detector IF — circuit generator |
Standby
release
signal

00 B L4y27?525 0090255 300 =
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Figure 6-1. Interrupt Function Basic Configuration (2/2)

(D) Software interrupt

N intemnal bus 5
4
Priority Vector table
Interrurtn control address
reques! circuit generator

IF . Interrupt request flag
E : Interrupt enable flag
ISP : In-service priority flag

MK : Interrupt mask flag
PR : Priority specification flag

B L42?525 0090256 247 WM 23
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7. STANDBY FUNCTION

The standby function intends to reduce current consumption. It has the following two modes:

* HALT mode :

*» STOP mode:

In this mode, the CPU operation clock is stopped. The average current consumption can be
reduced by intermittent operation by combining this mode with the normal operation mode.

In this mode, oscillation of the main system clock is stopped. All the operations performed on the
main system clock are suspended, and power consumption becomes extremely small.

Figure 7-1. Standby Function

Main system clock operation

STOP
instruction

HALT instruction

Interrupt
request

HALT mode
{(Supply of clock to CPU is
stopped aithough clock
is generated.)

STOP mode
(Oscillation of the main system
clock is stopped.)

8. RESET FUNCTION

There are the following two reset methods.
+ External reset input by RESET pin
- Internal reset by watchdog timer runaway time detection

24
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9. INSTRUCTION SET

(1) 8-bit instructions

MOV, XCH, ADD, ADDC, SUB, SUBC, AND, OR, XOR, CMP, MULU, DIVUW, INC, DEC, ROR, ROL, RORC, ROLC,
ROR4, ROL4, PUSH, POP, DBNZ

2nd Operand {HL + byle]
#byle A fhiote sfr saddr | laddri6 | PSW [DE] [HL) | [HL + B} | $addr16 1 None
1st Operand HL + C)
A ADD MOV MOV MOV [MOV [MOV MOV |MOV |MOV ROR
ADDC XCH XCH XCH XCH XCH XCH XCH ROL
SuB ADD ADD ADD ADD ADD RORC
SUBC ADDC ADDC JADDC ADDC |ADDC ROLC
AND sus SuB SUB suB sSuB
OR SUBC SUBC |suBGC SUBC |[SuBC
XOR AND AND AND AND AND
CMP OR OR OR OR OR
XOR XOR |XOR XOR XOR
CMP CMP CMP CMP CMP
r MOV  |Mov ING |
ADD DEC
ADDC
sSuB
SUBC
AND
OR
XOR
CMP
B8,C DBNZ
sfr MOV MOV
saddrMOV | MOV DBNZ INC
ADD DEC
ADDC
suB
SUBC
AND
OR
XOR
CMP
laddr16 MOV
PSW MOV MOV PUSH
POP
[DE) MOV
Note Exceptr=A
B Ly27525 0090258 01T WA 25

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC 4PD78081, 78082

2nd Operand ' [HL + byte]
#byte A r sfr saddr | laddri6 | PSW [DE} HL) | HL + B} | $addr16 1 None
1st Operand HL+C]
[HL) MOV ROR4
ROL4
[ML + byte] MOV
[HL + B]
[HL + C}
X MULU
C DiVUW
(2) 16-bit instructions
MOVW, XCHW, ADDW, SUBW, CMPW, PUSH, POP, INCW, DECW
2nd Operand
#word AX rphow sfrp saddrp taddr16 SP None
1st Operand
AX ADDW MOVW MOVW MOVW MOVW MOVW
Susw XCHW
CMPW
4] MOVW MOV Whete INCW
DECW
PUSH
POP
sfrp MOVW MOVW
saddmp MOVW MOVW
laddr16 MOVW
SP MOVW MOVW

Note Only when rp = BC, DE, HL

o6 B L42?525 0090259 TS5 EE
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(3) Bit manipulation instructions
MOV1, AND1, OR1, XOR1, SET1, CLR1, NOT1, BT, BF, BTCLR

2nd Operand
A.bit sfr.bit saddr.bit PSW.bit [HL].bit CcY $addr16 None
1st Operand
A.bit MOV1 BT SET1
BF CLR1
BTCLR
sfr.bit MOWV1 BT SET1
BF CLR1
BTCLR
saddr.bit MOV1 BT SET1
BF CLR1
BTCLR
PSW.bit MOV1 BT SET1
BF CLR1
BTCLR
[HL).bit MOV1 BT SET1
BF CLR1
BTCLR
cY MOV1 MOV1 MOV1 MOV1 MOV1 SET1
AND1 AND1 AND1 AND1 AND1 CLR1
OR1 OR1 OR1 ORH1 OR1 NOT1
XOR1 XOR1 XOR1 XOR1 XOR1

(4) Call instructions/Branch instructions
CALL, CALLF, CALLT, BR, BC, BNC, BZ, BNZ, 8T, BF, BTCLR, DBNZ

2nd Operand
AX laddr16 taddr11 [addr5) $addri6
1st Operand
Basic instruction BR CALL CALLF CALLT BR
BR BC
BNC
BZ
BNZ

Compound instruction BT
BF

BTCLR
DBNZ

{(5) Other instructions
ADJBA, ADJBS, BRK, RET, RETI, RETB, SEL, NOP, El, DI, HALT, STOP

BN 427525 0090260 775 WM 27
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* 10. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ta = 25°C)

Parameter Symbol Test Conditions Ratings Unit
Supply voltage Voo -0.3t0+7.0 v
AVop -0.3t0 Voo + 0.3 v
AVeer =0.3to Voo + 0.3 v
AVss ~0.3t0 +0.3 \
Input voitage Vi -0.3 to Voo + 0.3 \
Output voltage Vo -0.3 to Voo + 0.3 v
Analog input voltage Van P10-P17 Analog input pins AVss — 0.3 to AVeer + 0.3 v
Output current, high fow Per pin -10 mA
Total of P10-P17, P50-P54, P70-P72, =15 mA
P100, P101
Total of P01-P03, P30-P37, P55-P57 -15 mA
Output current, low loLNe® | Per pin Peak value| 30 mA
r.m.s. value | 15 mA
Total of P50-P54 Peak value| 100 mA
r.m.s. value | 70 mA
Total of P55-P57 Peak value| 100 mA
r.m.s. value | 70 mA
Total of P10-P17, P70-P72, P100, Peak value| 50 mA
P101 r.m.s. value | 20 mA
Total of PO1-P03, P30-P37 Peak value| 50 mA
rm.s. value | 20 mA
Operating ambient temperature | Ta ~40 to +85 °C
Storage temperature Tsg -65 to +150 °C

Note The r.m.s. value should be calculated as follows: [r.m.s. value] = [Peak value] x./ Duty

Caution If the absolute maximum rating of even one of the above parameters is exceeded, the quality of the product
may be degraded. The absolute maximum ratings are therefore the rated values that may, if exceeded,
physically damage the product. Be sure to use the product with all the absolute maximum ratings
observed.

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

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Input capacitance Cm f= 1 MHz, Unmeasured pins returned to 0 V. 15 | pF
/O capacitance Cio f=1MHz, P01-PO3, P10-P17, P30-P37, 15 pF

Unmeasured pins P50-P57, P70-P72, P100,
returned to O V. P101

Remark Unless otherwise specified, shared pin characteristics are the same as port pin characteristics.

B Lu27525 0090261 LO4 HE
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Main System Clock Oscillator Characteristics (Ta = —40 to +85°C, Voo = 1.8t0 5.5 V)

Resonator Recommended Parameter Test Conditions MIN. TYP. MAX, Unit
Circuit
Cerarnic LIC X2 xi]| Oscillation frequency Voo = Oscillation voltage 1.0 5.0 MHz
resonator E -+ E {{x) Mote 1 range
: 0_2"_01,1 T+ | Oscillation stabilization | After Voo came to MIN. 4 ms
IR ' time Now 2 of oscillation voltage range
Crystal JC X2 X1 .l Oscillation frequency 1.0 5.0 MHz
resonator E HO— i (fx) Mo
:. S._!—:_—CI‘__ 1 | Osciiation stabilization | Voo = 451055V 10 ms
7 timg Now2 30
Extemnal clock X2 X1 X1 input frequency 1.0 5.0 MHz
(fx) Now 1
LPD74HCU04 X1 input high- and 85 500 ns
low-level widths (txn, tx.)

Notes 1. Only the oscillator characteristics are shown. For the instruction execution time, refer to AC Characteristics.
2. Time required for oscillation to stabilize after a reset or the STOP mode has been released.

Caution When using the oscillation circuit of the main system clock, wire the portion enclosed in broken lines in
the figures as follows to avoid adverse influences on the wiring capacitance:

+ Keep the wiring length as short as possible.

- Do not cross the wiring over other signal lines.

» Do not route the wiring in the vicinity of lines through which a high fluctuating current flows.

+ Always keep the ground point of the capacitor of the oscillation circuit at the same potential as Vss.
- Do not connect the power source pattern through which a high current flows.

+ Do not extract signals from the oscillation circuit.
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DC Characteristics (Ta = 40 to +85°C, Voo = 1.8 t0 5.5 V)

Parameter Symbol Test Conditions : MIN. TYP. MAX. Unit
Input volitage, high Vina P10-P17, P30-P32, Voo =27t055V 0.7Voo Voo \")
P35-P37, P50-P57,
P71 0.8Voo Voo \Y
Vinz P00-PO3, P33, P34, Voo =2.7t055V 0.8Voo Voo Vv
P70, P72, P100, P101, - -
RESET 0.85Vop | Voo Y
Vins X1, X2 Voo=2.7t0 5.5V Voo-0.5 Voo \Y
Voo—0.2 Vop \
Input voltage, low Viu P10-P17, P30-P32, Voo =2.7t055V 0 0.3Voo \Y%
P35-P37, P50-P57,
P71 0 D0.2Vop
Ve P00-P0O3, P33, P34, Voo =27to55V 0 © | 0.2Vop \
P70, P72, P100,
P101, "ﬁgf 0 0.15Vop v
Vi X1, X2 Voo =27t055V 0 0.4 \
0 0.2 \
Output voltage, high Von Voo =45to 55V, lok = ~1 mA Voo—1.0 \Y
low = =100 pA Voo—0.5 v
Output voltage, low Vou P50-P57 Voo =2.0t04.5V, 0.8 v
lo. = 10 mA
Voo =45t055V, 0.4 2.0 \
lot = 15 mA
P01-P03, P10-P17, Voo =4.5t05.5V, 0.4 \Y
P30-P37, P70-P72, | loL= 1.6 mA )
P100, P101 lou = 400 A 0.5 \)
Input leak current, high tum Vi = Voo PQO-PO3, P10-P17, 3 HA
P30-P37, P50-P57,
P70-P72, P100,
P101, RESET
lunz X1, X2 20 HA
Input leak current, low lues Vn=0V P00-P03, P10-P17, -3 HA
P30-P37, P50-P57,
P70-P72, P100,
P101, RESET
luee X1, X2 -20 HA
Qutput leak current, high fuom Vour = Voo 3 HA
Output leak current, low lwou Vour =0V -3 HA
Software pull-up resistor R Vin=0V P01-P0O3, P10-P17, 15 a0 90 kQ
P30-P37, P50-P57,
P70-P72, P100,
P101

Remark Unless otherwise specified, shared pin characteristics are the same as port pin characteristics.
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DC Characteristics (Ta = —40 to +85°C, Voo = 1.8 to 5.5 V)

Parameter Symbol Test Conditions MiN. TYP. MAX. Unit
Supply current Mete1 loor 5.0-MHz crystal Voo = 5.0 V £ 109% Netes 4.5 13.5 mA
oscillation operating Vop = 3.0 V & 10% Netes 0.7 2.1 mA
mode (fx =25 MHz) ™% 2| Vpp = 2.0 V + 0% Notes 0.4 1.2 mA
5.0-MHz crystal oscil- | Voo = 5.0 V + 109, Netes 8.0 24.0 mA
lation operating mode | Voo = 3.0 V £ 10% e 0.9 2.7 mA
(fxx = 5.0 MHz) Mote 3
lob2 5.0-MHz crystal oscil-| Voo = 5.0V z 10% 1.4 4.2 mA
lation HALT mode Voo =30V £ 10% 0.5 1.5 mA
{fxx = 2.5 MHz) No2 | Vpp =20V + 10% 280 840 A
5.0-MHz crystal oscil- | Voo = 5.0 V + 10% 1.6 48 mA
lation HALT mode Voo =3.0V £ 10% 0.65 1.95 mA
{fxx = 5.0 MHz) Wote3
lops STOP mode Voo =5.0V + 10% 0.1 30 HA
Voo =3.0V % 10% 0.05 10 HA
Voo =2.0V % 10% 0.05 10 A

Notes 1. Not including AVrer, AVop currents or port currents (including current flowing into internal pull-up resistors).
2. fxx = fx/2 operation (when oscillation mode selection register (OSMS) is set to O0H).
3. fxx = fx operation (when oscillation mode selection register (OSMS) is set to 01H).
4. High-speed mode operation (when processor clock control register (PCC) is set to 00H).
5. Low-speed mode operation (when processor clock control regisrer (PCC) is set to 04H).
Remark fxx : Main system ciock frequency (fx or fx/2)
fx : Main system clock oscillation frequency
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AC Characteristics

(1) Basic Operation (Ta = —40 to +85°C, Vop = 1.8 t0 5.5 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Cycle time Tey fxx = fx/2 Notet Voo =2.7t055V 0.8 64 us
(minimum instruction execution 2.0 64 us
time) fxx = fx Note2 35V<Voos55V 0.4 32 us
' 27V Voo<35V 0.8 32 us
Ti5, Tie fn Voo = 4.5t0 5.5V 0 4 MHz
input frequency 0 - 275 kHz
Ti5, TI6 input high-/ trm, Voo =4.5t05.5V 100 ns
low-level widths tri 1.8 us
Interrupt input high-/ tinTh, Voo =27t055V 10 73
low-level widths tinte 20 us
RESET low-level width tas. Voo = 2.7105.5 V 10 us
20 us
Notes 1. When oscillation mode selection register (OSMS) is set to O0H.
2. When OSMS is set to 01H.
Remark fxx : Main system clock frequency (ix or fx/2)
fx : Main system clock oscillation frequency
Tcy vs Voo Tcy vs Voo

(Main System Clock fxx = 1x/2 Operation)

60 = =1
- 10
3 Operation
= Guaranteed Rang
£
’; 2.0
°
3 1.0 \\

05

04

0-1‘ p= o o~ S~ p=a o~ '-"f-

1 2 3

4 5 6

Power Supply Voltage Voo [V]

32

B Lu27?525

(Main System Clock fxx = fx Operation)

60
- 10
S; Operation
= Guaranteed
2 Range
~ 20
o
©
3 1.0
0.5 A
04 AN
T F F F F F £
1 2 8 4 5 8
Power Supply Voltage Voo [V)
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(2) Serial Interface (Ta = —40 to +85 °C, Voo = 1.8 to 5.5 V)
(a) 3-wire serial #O mode (SCK2... Internal clock output)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK2 cycle time tov: 45V < VoS 55V 800 ns
2.7V<Vop<ca 5V 1600 ns
20V < Vo277V 3200 ns
4800 ns
SCK2 high/iow-level | tewr, teus Voo =45t055V trcri/2-50 ns
width tkev1/2-100 ns
S12 setup time tsix1 45V <Voos55V 100 ns
(to SCK2T) 2.7V < Voo< 4.5V 150 ns
20V<Vooe27V 300 ns
400 ns
SI2 hold time txsin 400 ns
(from SCK2T)
SO2 output delay time | txsor C = 100 pF Note 300 ns
from SCKal
Note C is the load capacitance of m, S0O2 output line.
(b) 3-wire serial YO mode (m... External clock input)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCK2 cycle time trevz 45V < Vopg55V 800 ns
27V <Vop<4.5V 1600 ns
2.0V < Vop<2.7V 3200 ns
4800 ns
SCKZ high/low-level | tnz, tiz 45V <Vop<55V 400 ns
width 27V<\Voo<d 5V 800 ns
20V <Vop<27V 1600 ns
2400 ns
Si2 setup time tsicz Voo=2.0t0 55V 100 ns
{to SCTK2T) 150 ns
SI2 hold time tksiz 400 ns
(from SCKZ2T)
S0O2 output delay time | tksoz C =100 pFNote \/o5 = 200 5.5V 300 ns
from SCK21 500 ns
5CK2 rise/fall time tre, tr2 1000 ns
Note C is the load capacitance of SO2 output line.
B Lu2?525 009026bL 19L EM 33
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{c) UART mode (Dedicated baud rate generator output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Transfer rate 45V Vo558V 78125 bps
27V<Voocd 5V 39063 bps
2.0V V<27V 19531 bps
9766 bps
(d)} UART mode (External clock input)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
ASCK cycle time trevs 45V <sVoo<55V 800 ns
27V <Vob<45V 1600 ns
20V <Voo<27V 3200 ns
4800 ns
ASCK high/low-level trns, teus 45V <Vop< 55V 400 ns
width 27V <Vooc<45YV 800 ns
20V<EVmm<27V 1600 ns
2400 ns
Transfer rate 45V <Vop<55V 39063 bps
27V <Voo<45V 19531 bps
20V<Vo<27V 9766 bps
6510 bps
ASCK rise/fall time trs, tes 1000 ns
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AC Timing Test Points (excluding X1 input)

0.8 Voo 0.8 Voo
T .
X 02 Vo > TeStpoints < 0.2 Voo X

Clock Timing
- i -l
e e
X1 Input ——\k L :f’:; 05V
Tl Timing :
1fn ‘
tnu | | tnu !
TIS, TI6 ‘—\
- X
B L42?7525 0090268 TLY W 35

Power ed by | Cniner.com El ectronic-Library Service CopyRi ght 2003



NEC ©PD78081, 78082

Serial Transfer Timing

3-wire serial /O mode :

ke, 2 | G

S;CK—z _\( /z &\

tsikt, 2 txsn, 2

i
g
\

[ )
T

Si2 input data

N1

ixso1.2

S02 Output data —X

UART mode (external clock input) :

tkevs

ties tems

tra

ASCK \

A/D CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C, AVoo = Voo = 1.8 to 5.5 V, AVss = Vss = 0 V)

Parameter Symbol ] Conditions MIN. TYP. MAX. Unit

Resolution 8 8 8 bit
Overall error Note 2.7 V < AVrer £ AVoo 0.6 %
1.8 V< AVrer <2.7 V 1.4 %

Conversion time tconv 20V <AVoo £55V 18.1 200 us
1.8V<AVo <20V 38.2 200 us

Sampiing time tsamp 12/fxx us
Analog input voitage Vian AVss AVrer Vv
Reference voltage AVerer 1.8 AVop \
Resistance between AVrerand AVss | Ramer 4 14 kQ

Note Overall error excluding quantization error (£1/2 LSB). it is indicated as a ratio to the full-scale value.

Remarks 1. fxx : Main system clock frequency (fx or ix/2)
2. fx : Main system clock oscillation frequency
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Data Memory Stop Mode Low Supply Voltage Data Retention Characteristics (TA = 40 to + 85°C)

Parameter Symbol Conditions MiN. TYP. MAX. Unit

Data retention power Vooor 18 5.5 A
supply voltage
Data retention power loopn Veooor = 1.8 V 0.1 10 UA
supply current
Release signal set time | tsaeL o] us
Oscillation stabilization | twar Release by RESET 2'71ix ms
wait time

Release by interrupt Note ms

Note In combination with bits 0 to 2 (OSTSO to OSTS2) of oscillation stabilization time select register (OSTS), selection
of 2'%/ftxx and 2'%/fxx to 2 /fxx is possible.

Remark ixx: Main system clock frequency (fx or x/2)
fx : Main system clock oscillation frequency

Data Retention Timing (STOP mode release by RESET)

Internal reset operation
1

H HALT mode
. ] )
4——()()—— STOP mode >l l——— »|-e— Operating mode
— Data retension mode ————|
))
{(
Voo Vooor
--— {srEL
STOP instruction execution
))
[£¢ \ Zl
RESET
N
= tWAIT —ia]
Data Retention Timing (Standby release signal: STOP mode release by interrupt signal)
HALT mode
‘4——3(L STOP mode |4 »|e— Operating mode
[“#— Data retension mode ——
1)
(
Voo ? VDoDR
-— {SREL —
STOP instruction execution
Standby release signal ¢
(interrupt request) N
L
f—  twaT —
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Interrupt Input Timing

tinTL tnTH
INTP1 - INTP3

RESET Input Timing

trsL
RESET
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11. PACKAGE DRAWINGS

42PIN PLASTIC SHRINK DIP (600 mil)

42 22
inininizininisinininisinisiniainininislisls)

™

> . ;

I.TILILILILILILILILJLILIL.IULILIUI_IUUL.IIE‘I

A

NOTES

ITEM_ MILLIMETERS INCHES

1) Each lead centerline is located within 0.17 mm (0.007 inch) of A 39.13 MAX. 1.541 MAX.
its true position (T.P.) at maximum material condition. B 1.78 MAX. 0.070 MAX.
¢ 1.778 (T.P.)  0.070 (T.P.)
2) Item "K" to center of leads when formed parallel.
) fte ed para ) 0.500.10 0.020+9-004
-0.005
F 0.9 MIN. 0.035 MIN.
, . G 3.2:£0.3 0.126£0.012
Remark The shape and material of the ES product is the same as " 0.51 MIN. 0.020 MIN.
the mass produced product. 1 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 15.24 (T.P.) 0.600 (T.P.)
L 13.2 0.520
0.10 0.004
M 0.25%3-12 0.010%5°g493
N 0.17 0.007
R 0-~15° 0-15°
P42C-70-600A-1
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uPD78081GB-xx-3B4, 78082GB-xxx-3B4

44 PIN PLASTIC QFP (J10)

&9

22 detail of lead end
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NOTE ITEM MILLIMETERS  INCHES
Each lead centerline is located within 0.15 mm (0.006 inch) of +«0.017
. 1~ g : ” A 13.620.4 0.535%%-
its true position (T.P.) at maximum material condition. -016
B 10.0£0.2 0.394+0-008
C  10.0:0.2 0.394+0-008
Remark The shape and material of the ES product is the same as b 13.620.4 0.535+0.017
m. I T .
the mass produced product = o 0039
G 1.0 0.039
H 0.350.10 0.014+3-904
] 0.15 0.008
0.8 (T.P.) 0.031 (T.P)
1.820.2 0.071+3-998
L 08202 0.031+3-992
M 0157338 ooos:fggs
N 0.10 0.004
P 2.7 0.106
Q 0.1£0.1 0.004:0.004
R 5°£5° 5°15°
5 3.0 MAX. 0.118 MAX.
P44GB-80-3B4-3
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1PD78081, 78082

uPD78081GB->0x-3BS-MTX, 78082GB-xxx-3BS-MTX

44 PIN PLASTIC QFP (J10)
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NOTE

Each lead centerline is located within 0.16 mm (0.007 inch) of
its true position (T.P.} at maximum material condition.

Remark The shape and material of the ES product is the same as
the mass produced product.

detail of lead end

S
L4 n

ITEM MILLIMETERS INCHES

0.008

A 13.220.2 0.52010_009

0.008

8 10.0+0.2 0.394%3-056

0.008

C 10.0£0.2 0.39423-008

0.008

D 13.2:0.2 0.520%5 088
F 1.0 0.039
G 1.0 0.039

0.08 0.003

H 0.37*5-8% 0.01523-963
0.16 0.007

J 0.8 (T.P.) 0.031 (T.P.)

K 1.6+0.2 0.063+0.008

0.009

L 0.8%0.2 0.03113-508

0.06 0.002

M 0171348 0.007*3-563
N 0.10 0.004
P 2.7 0.106

Q 0.12520.075 0.005+0.003
0470 at+7°
R 3L 33

S 3.0 MAX. 0.119 MAX.

544GB-80-3BS

M L427525 0090274 Pbe M
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* 12. RECOMMENDED SOLDERING CONDITIONS

pPD78081 and 78082 should be soldered and mounted under the conditions recommended in the table below.
For detail of recommended soldering conditions, refer to the information document Semiconductor Device

Mounting Technology Manual (C10535E).
For soldering methods and conditions other than those recommended below, consult our sales personnel.

Table 12-1. Surface Mounting Type Soldering Conditions

uPD78081GB-XXX-3B4 : 44-pin plastic QFP (10 x 10 mm)
uPD78081GB-XXX-3BS-MTX : 44-pin plastic QFP (10 x 10 mm)
©PD78082GB-XXX-3B4 : 44-pin plastic QFP (10 x 10 mm)
#PD78082GB-XXX-3BS-MTX : 44-pin plastic QFP (10 x 10 mm)
?\;);?::39 Soldering Conditions C':i::::;;?ne:ol
Infrared reflow Package peak temperature: 235°C, Duration: 30 sec. max. (at 210°C or above), IR35-00-3

Number of times: 3 times max.

VPS Package peak temperature: 215°C, Duration: 40 sec. max. (at 200°C or above}, VP15-00-3
Number of times: 3 times max.

Wave soldering | Soldering bath temperature: 260°C max., Duration: 10 sec. max., Number of times: WS60-00-1
once, Preheating temperature: 120°C max. (package surface temperature)

Partial heating Pin temperature: 300°C max. Duration: 3 sec. max. (per device side) _

Caution Use of more than one soldering methods should be avoided (except in the case of partial heating).
Table 12-2. Hole-Through Type Soldering Conditions

pPD78081CU-XXX : 42-pin plastic shrink DIP (600 mil)
pPD78082CU-XXX : 42-pin plastic shrink DIP (600 mil)

Soldering Method Soldering Conditions
Wave soidering Solder temperature: 260°C max., Duration: 10 sec. max.
(only pins)

Partial heating Pin temperature: 300°C max., Duration: 3 sec. max. (per pin)

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

42 M Lu27?525 0090275 179 A
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APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available to support development of systems using the pPD78081, 78082.

Language Processing Software

RA78K/QNotes 1, 2, 3, 4 -1 Assembier package common to the 78K/0 series
CC78K/QNotes 1, 2, 3,4 C compiler package common to the 78K/0 series
DF78083Notes 1,2, 3, 4 Device file used for the uPD78083 subseries
CC78K/0-Notes 1, 2,3, 4 C compiler library source file common to the 78K/0 series
PROM Writing Tools
PG-1500 PROM programmer
PA-78P083CU Programmer adapter connected to the PG-1500
PA-78P083GB
PG-1500 Controlieriotes 1. 2 Control program for the PG-1500
Debugging Tools
|E-78000-R tn-circuit emulator common to the 78K/0 series
1E-78000-R-ANote 8 In-circuit emulator common to the 78K/0 series (for integrated debugger)
1E-78000-R-BK Break board common to the 78K/Q series -
{E-78078-R-EM Emulation board common to the uPD78078 subseries
EP-78083CU-R Emulation probe for the uPD78083 subseries
EP-78083GB-R
EV-9200G-44 Socket mounted on the target system board prepared for 44-pin plastic QFP
SM78KQNotes 5, 6,7 System simulator common to the 78K/0 series
ID78KQNotes 4,5, 6,7, 8 Integrated debugger for IE-78000-R-A
SD78KsoNotes 1, 2 Screen debugger for the 1E-78000-R
DF78083Notes 1, 2, 5,6, 7 Device file used for the pPD78083 subseries

Notes 1. Based on PC-9800 series (MS-DOS™)

Based on IBM PC/AT™ and its compatibles (PC DOS™/IBM DOS™/MS-DOS)

Based on HP9000 series 300™ (HP-UX™)

Based on HP9000 series 700™ (HP-UX), SPARCstation™ (SunOS™), and EWS4800 series (EWS-UX/V)
Based on PC-9800 series (MS-DOS + Windows™)

Based on IBM PC/AT and its compatibles (PC DOS/IBM DOS/MS-DOS + Windows)

Based on NEWS™ (NEWS-0OS™)

Under development

W NO MR LN

Remarks 1. Please refer to the 78K/0 Series Selection Guide (U11126E) for information on the third party development
tools.

2. Use the RA78K/0, CC78K/0, SM78KO0, ID78K0, and SD78K/0 in combination with the DF78083.

B Ly2?525 009027k 035 WA 43
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Real-Time OS

MX78KoNotes 1,2, 3,4 OS used for the 78K/0 series

Fuzzy Inference Development Support System

FEQOOQNote 1/FEgooQNote 5 Fuzzy knowledge data creating tool
FT9080Note 1/FTgpgsNote 2 Transtator

Fi7gKpNotes 1, 2 Fuzzy inference module
FD78KQNotes 1, 2 Fuzzy inference debugger

Notes 1. Based on PC-3800 series (MS-DOS)
2. Based on IBM PC/AT and compatibles (PC DOS/IBM DOS/MS-DOS)
3. Based on HP9000 series 300 (HP-UX)
4. Based on HP9000 series 700 (HP-UX), SPARCstation (Sun0OS), and EWS4800 series (EWS-UX/V)
5. Based on IBM PC/AT (PC DOS/IBM DOS/MS-DOS + Windows)

Remark Please refer to the 78K/0 Series Selection Guide (U11 126E) for information on the third party development tools.

B b42?7525 0090277 T71 W
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Documents Related to Devices

APPENDIX B. RELATED DOCUMENTS

Document Document No.
Japanese English
©PD78083 Subseries User's Manual IEU-886 IEU-1407
78K/0 Series User's Manual-Instruction IEU-B849 IEU-1372
78K/0 Series Instruction Table U10903J —
78K/0 Series Instruction Set U10904J —
uPD78083 Subseries Special-Function Register Table IEM-5599 —
78K/0 Series Application Note-Fundamental (111) IEA-767 10182E
Documents on Development Tools (User's Manuals)
Document Document No.
Japanese English

RA78K Series Assembler Package Operation EEU-809 EEU-1399

Language EEU-815 EEU-1404
RA78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
CC78K Series G Compiler Operation EEU-656 EEU-1280

Language EEU-655 EEU-1284
CC78K/0 C Compiler Application Note Programing Know-how EEA-618 EEA-1208
CC78K Series Library Source File EEU-777 -
PG-1500 PROM Programmer EEU-651 EEU-1335
PG-1500 Controller PC-9800 Series (MS-DOS) Base EEU-704 EEU-1291
PG-1500 Controlier IBM PC Series (PC-DOS) Base EEU-5008 U10540E
IE-78000-R EEU-810 U11376E
IE-78000-R-A U100574 U10057E
IE-78000-R-BK EEU-867 EEU-1427
IE-78078-R-EM U107754 EEU-1504
EP-78083 EEU-5003 EEU-1529
SM78K0 System Simulator Reference EEU-5002 U10181E
SM78K Series System Simulator Third party’s user U10092J U10092E

open interface

specifications
ID78K/0 Integrated Debugger Reference U11151J —
SD78K/0 Screen Debugger Introduction EEU-852 —
PC-8800 Series (MS-DOS) Base Reference U109524 —
SD78 K/0 Screen Debugger Introduction EEU-5024 EEU-1414
IBM PC/AT (PC DOS) Base Reference U11279J EEU-1413

design or for any other similar purpose.

B bu427525 0090278 908 WA

Caution The above documents are subject to change without notice. Be sure to use the latest documents for
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Documents on Embeded Software (User’s Manuals)

Document Document No.
Japanese English
78K/0 Series OS MX78K0 | Fundamental EEU-5010 —
Fuzzy Knowledge Data Creation Tool EEU-829 EEU-1438
78K/0, 78K/ll, 87AD Series Fuzzy Inference Development Support System Translator EEU-862 EEU-1444
78K/0 Series Fuzzy Inference Development Support System Fuzzy Inference Module EEU-858 EEU-1441
78K/0 Series Fuzzy Inference Development Support System Fuzzy Inference Debugger EEU-921 EEU-1458
Other Documents
Document Document No.
Japanese English
IC Package Manual C10943X
Semiconductor Device Mounting Technology Manual C10535J C10535E
Quality Grade on NEC Semiconductor Devices {EI-620 |E1-1209
NEC Semiconducter Device Reliability/Quality Control System G10983J C10983E
Electrostatic Discharge (ESD) Test MEM-539 —
Semiconductor Device Quality Assurance Guide MEI-603 MEI-1202
Microcontrolier-Related Product Guide - Third Party Products — MEI-604 —

Caution The above documents are subject to change without notice. Be sure to use the latest documents for
design or for any other similar purpose.
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