PRELIMINARY DATA SHEET

NEC/ MOS INTEGRATED CIRCUIT

1uPD78P098A

8-BIT SINGLE-CHIP MICROCONTROLLER

The uPD78P098A is a member of the uPD78098 subseries in the 78K/0 series and is provided with a one-
time PROM to which a program can be written only once, or an EPROM to which a program can be written,
erased, and rewritten.

Because a program can be written by the user, the uPD78P098A is ideal for evaluation of a system under
development, smali-scale production of a variety of systems, and early start of production of a system.

The EPROM model of the uPD78P098A does not have a reliability level intended for mass
production of user systems. Use this model only for evaluation of functions in experiments
or trial production of a system.

The functions are explained in detail in the following manuals. Be sure to read these manuals when
designing your system.
1PD78098 Subseries User's Manual : IEU-1381
78K/0 Series User's Manual - Instruction: [EU-1372

FEATURES
* Pin-compatible with mask ROM model (except Vee pin)
* Internal PROM: 60K bytegNet?
- uPD78P098AGC-3B9 : Programmable only once (ideal for small-scale production)
« uPD78P098AKK-T  : Re-programmable (ideal for system evaluation)
» Internal high-speed RAM : 1024 bytes
+ Buffer RAM : 32 bytes
* Internal expansion RAM  : 2048 bytesNot?
¢+ Operating voltage same as mask ROM model (Vop = 2.7 to 5.5 V)
+ Supports QTOP™ microcontroller '
Notes 1. The internal PROM capacity can be changed by using the memory size select register.
2. Internal expansion RAM capacity can be changed by using the internal expansion RAM size select
register.
Remark “QTOP microcontroller” is a generic name for one-time PROM-containing microcontrollers totally
supported by NEC's writing service (writing, marking, screening, and inspection).

The uPD78P098A differs from the mask ROM model in the following points:
+ The memory can be mapped in the same manner as the mask ROM model by using the
memory size select register and internal expansion RAM size select register. '
- The P60 through P63 pins are not provided with pull-up resistors.

In this document, the functions common to the one-time PROM model and EPROM model are referred
to as “PROM”.

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

Document No. U10203EJ1V0DS00 (1st edition) B Luy27525 0082483 T1i3 WM
Date Published November 1995 P :

Printed in Japan © NEC Corporation 1995



NEC

uPD78P098A
ORDERING INFORMATION
Part Number Package internal ROM Quality Grade
uPD78P098AGC-3B3  80-pin plastic QFP (14 x 14 mm)

One-time PROM Standard

uPD78P098AKK-T 80-pin ceramic WQFN (14 x 14 mm) EPROM

Not applicable

Please refer to “Quality Grades of NEC Semiconductor Devices" (Document number IEI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.

Il buc2?525 0082484 95T HE



NEC | uPD78P098A

Development of 78K/0 Series

The following figure shows the product development of the 78K/0 series. Enclosed in boxes are subseries names.
The major functional differences among the respective subseries are as follows:

Z:j Products under mass production

/ J/ Products under development
=4

Y subsenes supports 1°C bus
For control

100 pins / uPD78078 /_/ yPD78078Y/, Timer added to uPD78054 with strengthened externat interface functions
100pins + uPD78070A j} uPD78070AY,, ROM-less product of uPD78078

&
80 pins / u PD78054 uPD78054Y UART and D/A added to gPD78014 with improved }/
— 64 pins / 4 PD78018 U uPD78018FY Low-voltage {1.8-V) model of pPD78014 with mproved ROM and RAM varniations
64 pins 7 uPD78014 ﬂ uPD78014Y A/D and 16-bit timer added to xPD78002

Bapns . uPD780001 . A/D added 1o gPD78002
64 pins #PD78002 /, Basic subsenes for contral application
42/44 pins /! 4 PD78083 /; UART provided, Low-voltage (1.8-V) operation
78K/0 — et - -
series For FIP® drive
| | 100pins 1 PD780208 improved }/O and FIP C/D added to uPD78044A. Total number of display outputs 53
— 80 pins 1 PD78044A 6-bit U/D counter added to 4PD78024. Total number of display outputs. 34
64 pins 4 PD78024 Basic subseries for FIP drving Total number of display outputs 26

For LCD drive
- 100pins / 4PD78064 // 1PD78084Y [ Subseries for LCD driving. UART provided

Supports [EBus™

'‘— 80 pins 1 PD78098 IEBus controller added to uPD78054

Function ROM Timer 8-Bit 8-Bit Serial 1o Voo External

Subseries Name Capacity | 8-bit | 16-bit | Watch] WDT A/D D/A interface MIN. Expansion
For pPD78078 32K-60K 4ch ich ich ich 8ch 2ch 3ch (UART:1ch) 88 1.8V O
control puPD78070A - 61 2.7V

1PD78054 16K-60K 2ch 69 20V

uPD78018F { BK-48K - 2ch 53 1.8V

uPD78014 | 8K-32K 27V

uPD780001 | 8K - - 1¢ch 39 -

uPD78002 8K-16K 1ch - 53 (o]

uPD78083 - 8ch 1ch (UART:1¢h) 33 1.8V -
For FiP #PD780208 | 32K-60K 2ch ich 1ch ich 8ch - 2ch 74 27V -
drive uPD78044A | 16K-40K 68

uPD78024 24K-32K 54
For LCD | puPD78064 16K-32K 2ch 1ch 1ch ich 8ch - 2¢h (UART:1¢h) 57 20V -
drive
Suppon- | pPD78098 32K-60K 2ch 1ch tch ich 8ch 2ch 3ch (UART:1ch) 69 27V o}
ing IEBus

B L427525 0082485 49 I 3
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4PD78P098A

Functional Qutline

Item

Function

Internal memory

+ PROM : 60K bytesNote 1
+ RAM
Internal high-speed RAM : 1024 bytes
Buffer RAM ;32 bytes

Internal expansion RAM  : 2048 bytesNote 2

Memory space

64K bytes

General-purpose register

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

Instruction

Variable instruction execution time

cycle With main system clock

0.5 ps/1.0 us/2.0 us/4.0 ps/8.0 us/16.0 ps (at 6.0 MHz)

With subsystem clock

122 ps (at 32.768 kHz)

Instruction set-

16-bit operation
+ Multiplication/division (8 bits x 8 bits, 16 bits + 8 bits)
- Bit manipuiation (set, reset, test, Boolean operation)

+ BCD adjustment, etc.

1/0 port

Total ;69
« CMOS input 2
- CMOS I/0 T 63

» N-ch open-drain IO : 4

IEBus controller

Effective transmission rate: 3.9 kbps/17 kbps/26 kbps

A/D converter

8-bit resolution x 8 channels

D/A converter

8-bit resolution x 2 channels

Serial interface

+ 3-line/SBI/2-line mode selectable : 1 channel
« 3-line mode (with function to automatically transfer/
receive 32 bytes max.) ’ : 1 channel

- 3-line/lUART mode selectable : 1 channel

Timer

- 16-bit timer/event counter : 1 channel

» 8-bit timer/event counter : 2 channels
« Watch timer . : 1 channel
« Watchdog timer : 1 channel

Timer output

3 (14-bit PWM output: 1)

Clock output

15.6 kHz, 31.3 kHz, 62.5 kHz, 125 kHz, 250 kHz, 500 kHz, 1.0 MHz, 2.0 MHz,
4.0 MHz (with 6.0-MHz main system clock)
32.768 kHz (with 32.768-kHz subsystem clock)

Buzzer output

977 Hz, 1.95 kHz, 3.9 kHz, 7.8 kHz (with 6.0-MHz main system clock)

Notes 1. The internal PROM capacity can be changed by using the memory size select register.
2. 0 or 2048 bytes can be selected by using the internal expansion RAM size select register.

B L427525 008248L 722 N
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uPD78P098A

Item Function
Vector Maskable interrupt internal: 14, external: 7
interrupt Non-maskable interrupt | internal: 1
Software interrupt Internat: 1
Test input Internal: 1, external: 1

Operating voltage

Voo =2.7t055V

Package

« 80-pin plastic QFP (14 x 14 mm)
» 80-pin ceramic WQFN (14 x 14 mm)

MR L427525 0082487 LLY WM



NEC 4PD78P098A

PIN CONFIGURATION (Top View)
\ (1) Normal operation mode
+ 80-pin plastic QFP (14 x 14 mm)

uPD78P098AGC-3B9
- 80-pin ceramic WQFN (14 x 14 mm)

puPD78P098AKK-T
5 8
=k
TN =0 ~ ol S -
£$2%%2; .8 2zzzzzz2
tracezzkiixysBEE88RE
00000 T T?OOOOC{?
T oL T
807978 77 76 75 74 73 72 71 70 69 68 67 66 65 64 63 62 61 _
P15/ANI5S O=—s] 1 60 }e——O RESET
P16/ANIE Oe—=e! 2 O 59 fe—0O P127/RTP7
P17/ANI7 Q=i 3 58 le——=0O P126/ATP6
AVss O——] 4 57 ls—0O P125/RTP5/RX
P130/ANOO0 O=—-=] 5 56 f+——=0O P124/RTP4/TX
P131/ANO1 O=—= 6 55 f«——=0O P123/RTP3
AVeerr O——=1 7 54 le—e0O P122/RTP2
P70/SI2/RxD O-——+1 8 53 fe—e0 P121/RTP1
P71/SO2/TXD O=—={ 9 52 l«——=0O P120/RTPO
P72/SCK2/ASCK O=— 10 51 p—e0 P37
P20/S11 O] 11 50 fe—=O P36/BUZ
P21/SO1 O=— 12 49 [~——=0O P35/PCL
P22/SCK1 O=—=] 13 48 fe—O P34/TI2
P23/STB O~— 14 47 |e—=0O P33/TH
P24/BUSY O=—— 15 46 |0 P32/T02
P25/SI0/SBG O=—»] 16 45 f—=0 P31/TO1
P26/SO0/SB1 O~—+{ 17 44 f+——0 P30/TO0
P27/SCKO0 O=—-{ 18 43 [«~—0O P67/ASTB
P40/ADO O=—+] 19 42 |+——=0 PB6WAIT
P41/AD1 O-~—wf 20 41 f——=0 P65/WR
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 30 40
iy LT
oooooooooooooooéoooo
8388532225283 2838 3R
S-S <LLTggaoaady
$93ssseep8dg €58 £

Cautions 1. Directly connect the Vee pin to Vss.
2. Connect the AVoo pin to Voo.
3. Connect the AVss pin to Vss.

6 B Lu27525 0082488 575 M
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NEC puPD78P098A
P00-PO7 : Port0 RX Receive Data (IEBus Controlier)
P10-P17 : Port1 TX Transmit Data (IEBus Controller)
P20-P27 Port2 PCL Programmable Clock
P30-P37 Port3 BUZ Buzzer Clock
P40-P47 Port4 STB Strobe
P50-P57 Port5 BUSY Busy
P60-P67 Porté ADO-AD7 Address/Data Bus
P70-P72 Port7 AB-A15 Address Bus
P120-P127 Port12 RD Read Strobe
P130, P131 Port13 WR Write Strobe
RTPO-RTP7 : Real-Time Output Port WAIT Wait
INTPO-INTP6 : [nterrupt from Peripherals ASTB Address Strobe
T100, Tio1 Timer Input X1, X2 Crystal (Main System Clock)
T, Ti2 Timer Input XT1, XT2 Crystal {Subsystem Ciock)
TO0-TO2 Timer Output RESET Reset
SBO, SB1 Serial Bus ANIO-ANI7 Analog Input
S10-Si2 Serial Input ANOO, ANO1 Analog Output
S0O0-802 :  Serial Output AVop Analog Power Supply
SCKO-SCK2 : Serial Clock AVss Analog Ground
RxD Receive Data (UART) AVReFo. 1 Analog Reference Voltage
TxD Transmit Data (UART) Voo Power Supply
ASCK Asynchronous Serial Clock Vee Programming Power Supply

Vss Ground



NEC

uPD78P098A

(2) PROM programming mode

» 80-pin plastic QFP (14 x 14 mm)
pPD78P098AGC-3B9

+ 80-pin ceramic WQFN (14 x 14 mm)
#PD78P098AKK-T

} L

—O0

L)
—O Vss
———CQ Voo
—C0O Vre
le——O PGM
le——0O A9

JIH——o°
S3SFH—0 L
N F—0 Open
SH—0 L
2 —0O Open
SO WL

B0 79 7877 76 75 74 71 68 67 66 65 64 63 62 61 -
o—1 60 f«—O RESET
L { o—di2 QO 59 —0"
O—— 3 58 ——O0
Vss O—1 4 57 }———0O
(L){ ° % L(L)
O—— 6 55 ———O
Vss O—— 7 54 ——0O
rO—— 8 53 ——O
o—— 9 52 —o0 |
o—— 10 51 f«—=0O D7
oO— M 50 fe—O D6
Oo— 12 49 [—O D5
L4 O——1 13 48 O D4
O——- 14 47 fe—=0 D3
O—— 15 46 |—0O D2
O——1 16 45 O D1
o——-1 17 44 O DO
LO——] 18 43 0O
AD O—| 19 42 o}(L)
Al O— 20 a1 O CE
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 40
gezeexeegc I o B
Cautions 1. (L) : Individually connect these pins to Vss via a pull-down resistor.
2. Vss : Connect this pin to ground.
3. RESET : Keep this pin to the low level.
4. Open : Connect nothing to these pins.
AD-A16 Address Bus RESET Reset
bo-D7 Data Bus Voo Poewr Supply
CE Chip Enable Vee Programming Power Supply
OE Output Enable Vss Ground
PGM program

B L427525 0082490 153 EN



NEC

BLOCK DIAGRAM

TOO/P30 =—]
TIOO/INTPO/POO ——
TIOVINTP1/PO1 —

16-bit TIMER/
EVENT COUNTER

TO1/P31 +—of
TI1/P33 —=

8-bit TIMERY/
EVENT GOUNTER 1K—]

TO2/P32 =—
TI2/P34 —=

8-bit TIMER/

EVENT COUNTER 2<:>

WATCHDOG T|MERK‘:’>

78K/0
CPU
CORE

PROM

g 1

WATCHTIMER K
SI0/SBO/P25 ~—e
.| SERIAL
SO0/SB1/P26
INTERFACE 0
SCKO/P27 =— <:>
S11/P20 ——
SO1/P21 =——
SCK1/P22 = SERIAL
SCKi/P22 INTERFACE 1 [
STB/P23 ~—
BUSY/P24 —|
SI2/RxD/P70 —=
SERIAL
SO2/TXD/PT1 =——
SCK2 INTERFACE 2
SCK2/ASCK/P72 = c —
ANIO/P10-
ANI7IEA7 A/D CONVERTERK >
AVss
AVaero ——
ANOO/P130,
ANO1/EIS1 D/A CONVERTERK

AVREF1 ——

Wreers ) cotroL )
‘rrerierer S oureur Porr K
T ] Shmouen K
BUZ/P36 ~——| BUZZEROUTPUTK
reuros ~—| Sonel ™ K=

RAM

Voo Vss Vep

(=

PORTO (> PO1-P05
j—— P07
PORT! <:> P10-P17
FoRT2 <;> P20-P27
PORTS <.\:> P30-P37
PORTA <:> P40-P47
PORTs K Ps0-p57
PORTS <:> P60-P67
PORTY <::\J> P70-P72
PORT12 K p12o-prz7
PORT13 <2 P130.P131
ADO/P40-
AD7/P47
AB/P50-
EXTERNAL [ ¥ %5/::;5;7
ACCESS RD
|—— WR/P65
le—— WAIT/P66
—» ASTB/P67
fe«——— RESET
— X1
SYSTEM "
CONTROL

— XT1/P0O7

F— XT2

B Lu27525 0082491 09T W
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uPD78P098A

1. DIFFERENCES BETWEEN PD78P098A AND MASK ROM MODEL

The uPD78P098A is provided with a one-time PROM to which a program can be written only once, or an EPROM
to which a program can be written, erased, and rewritten.
The functions of the uPD78P098A, except the PROM specification and the mask option of P60 through P63 pins,
can be set to be the same as those of the mask ROM model by using the memory size select register and internal

expansion RAM size select register.
Table 1-1 shows the differences between the uPD78P098A and mask ROM model.

Table 1-1. Differences between uPD78P098A and Mask ROM Model

Item'

sl pPD78PO98A

Mask ROM Model

IC pin

Not provided

Provided

Vee pin

Provided

Not provided

Mask option of P60-P63 pins

Pull-up resistor not provided

Pull-up resistor can be provided by

mask option

Cautions 1. Theinternal ROMcapacity of the yPD78P098A can be changed by using the memory size seiect
register. The internal PROM capacity is set to 60K bytes at RESET.
2. Theinternal expansion RAM capacity of the uPD78P098A can be changed by using the internal
expansion RAM size select register.
The internal expansion RAM capacity is set to 2K bytes at RESET.

B L427525 0082493 9L MM "



NEC 4PD78P098A

2. PIN FUNCTIONS
2.1 Pins in Normal Operation Mode

(1) Port pins (1/2)

Pin Name o Function At Reset Shared with:

P00 Input Port 0. Input only Input INTPO/TIO0

PO1 11O 8-bit I/O port Can be set in input or output mode in 1-bit | Input INTP1/TION

P02 units. INTP2

P03 When used as an input port, a pull-up INTP3

PO4 ( resistor can be connected via software. INTP4

PO5 INTPS

P06 - INTPS

po7Note 1 | |nput input only input XT1

P10-P17 le] Port 1. Input ANIO-ANI7
8-bit I/O port. :

Can be set in input or output mode in 1-bit units.
When used as an input port, a pull-up resistor can be connected

via software, Mote 2

P20 110 Port 2. Input sh

P21 8-bit 1/O port. SO1
P22 Can be set in input or output mode in 1-bit units. 'SCK1
P23 When used as an input port, a pull-up resistor can be connected ST8
P24 via software. BUSY
P25 Si0/sBoO
P26 S00/8B1
P27 'SCKO
P30 1o} Port 3. Input TOO0
P31 8-bit I/O port. ™™
P32 Can be set in input or output mode in 1-bit units. TO2
P33 When used as an input port, a pull-up resistor can be connected ™

P34 via software. T2

P35 / PCL
P36 BUZ
P37 -

Notes 1. When using the PO7/XT1 pin as an input port pin, set bit 6 (FRC) of the processor clock control register
to 1 and do not use the feedback resistor of the subsystem clock oscillation circuit.
2. When using the P10/ANIO through P17/ANI7 pins as analog input pins of the A/D converter, the puli-up
resistors are automatically disconnected.

12 B LLY27525 D0AR494 AT M



NEC uPD78P098A

(1) Port pins (2/2)

Pin Name 7[0] Function At Reset Shared with:
P40Q-P47 1o Port 4. input ADQ-AD7
8-bit 1/O port.

Can be set in input or output mode in 8-bit units.

When used as an input port, a pull-up resistor can be connected
via software.

Test input flag (KRIF) is set to 1 at falling edge of this port.
P50-P57 110 Port 5. input A8-A15
8-bit 1O port.

Can directly drive LED.

Can be set in input or output mode in 1-bit units.
When used as an input port, a pull-up resistor can be connected

via software.

P60 110 Port 6. N-ch open-drain I/Q port. Input -
P61 8-bit /O port. Can directly drive LED.

P62 Can be set in input or

P63 output mode in 1-bit

P64 units. When used as an input port, a pull-up Input | Input RD

P85 resistor can be connected via software. WR

P66 WAIT
P67 ASTB
P70 /0 Port 7. Input Si2/RxD
P71 3-bit /0 port. 802/TxD
P72 Can be set in input or output mode in 1-bit units. SCK2/ASCK

When used as an input port, a pull-up resistor can be connected

via software.

P120-P123 | VO Port 12. Input RTPO-RTP3
P124 8-bit I/O port. RTP4/TX
P125 Can be set in input or output mode in 1-bit units. RTP5/RX
P126, P127 When used as an input port, a pull-up resistor can be connected RTP6, RTP7

via software.
P130, P131| VO Port 13. Input ANOO, ANO1
2-bit I/O port.

Can be set in input or output mode in 1-bit units.

When used as an input port, a pull-up resistor can be connected

via software.

M Luy27525 0082435 735 W 13
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1PD78P098A

(2) Pins other than port pins (1/2)

Pin Name I{e] Function At Reset Shared with:
INTPO Input Externa! interrupt input whose valid edge can be specified (rising Input POO/TIO0
INTP1 edge, falling edge, and both rising and falling edges). PO1/TI01
INTP2 P02

INTP3 P03

INTP4 P04

INTPS P05

INTPB P06

Sio input Serial data input to serial interface. Input P25/SB0
s P20

Sli2 P70/RxD
SO0 Output | Serial data output from serial interface. Input P26/SB1
SO1 P21

s02 i P71/TxD
SBO 1710 Serial data input/output of serial interface. input P25/S10
SBt P26/SO0
SCKO o] Serial clock input/output of serial interface. input P27
'SCK1 p22

SCK2 P72/ASCK
STB Output | Strobe signal output for serial interface automatic transmission/reception. Input P23

BUSY Input Busy input for serial interface automatic transmission/reception. Input P24

RxD Input  Serial data input to asynchronous serial interface. Input P70/812
TxD Output | Serial data output from asynchronous serial interface. input P71/802
ASCK Input Serial clock input to asynchronous serial interface. Input P72/SCK2
TI0O Input External count clock input to 16-bit timer (TMO). Input POO/INTPO
TIoA Capture trigger signal input to capture register (CROG). PO1/INTPA1
Tit External count clock input to 8-bit timer (TM1). P33

TI2 External count clock input to 8-bit timer (TM2). P34

TOO0 Output | 16-bit timer output (shared with 14-bit PWM output). Input P30

TO1 8-bit timer output (TM1). P31

TO2 8-bit timer output (TM2) P32

PCL Output | Clock output (for trimming of main system clock and subsystem input P35

clock)

BUZ Qutput | Buzzer output Input P36
RTPO-RTP3| Output | Real-time output port outputting data in synchronization with Input P120-P123
RTP4 trigger. P124/TX
RTP5 P125/RX
RTP6, RTP7 P126, P127
™ Output | Data output for IEBus controller. Input P124/RTP4
RX input Data input for IEBus controller. input P125/RTP5

14
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NEC

uPD78P098A

(2) Pins other than port pins (2/2)

Pin Name e} Function At Reset Shared with:
ADO-AD7 1o Low-order address/data bus when external memory is connected. Input P40-P47
AB8-A15 Qutput | High-order address bus when external memory is connected. input P50-P57
RD Qutput | Strobe signal output for read operation on external memory. Input P64
WR Strobe signal output for write operation on external memory. Input P65
WAIT Input | Wait state insertion for external memory access. Input P66
ASTB Output | Strobe output to externally latch address information output to Input P67

ports 4 and 5 to access external memory.

ANIO-ANI7 | Input Analog input of A/D converter. Input P10-P17
ANOQD, ANO1 | Output | Analog output of D/A converter. input P130, P131
AVrero Input Reference voltage input of A/D converter. - -
AVREF1 input Reference voltage input of D/A converter. - -
AVop - Analog power supply of A/D converter. Connected to Voo. - -
AVss - Ground of A/D converter. Connected to Vss. - -
RESET Input System reset input. - -
X1 Input Crystal connection for main system clock oscillation. - -
X2 - - -
XT1 input Crystal connection for subsystem clock oscillation. Input PQ7
XT2 - - -
Voo - Positive power supply. - -
Ver - High-voltage application for program writefverify. Directly - -

connected to Vss in normal operation mode.

Vss - Ground. - -

2.2 Pins in PROM Programming Mode

Pin Name o] Function

RESET Input PROM programming mode setting.
When +5 V or +12.5 V is applied to the Ver pin, and low level is applied to the RESET pin, PROM
programming mode is set.

Vee Input PROM programming mode setting and high voltage application for program write/verify.

AD-A16 Input Address bus.

D0-D7 110 Data bus.

CE Input PROM enable input/program pulse input.

OE Input Read strobe input to PROM.

PGM input Program/program inhibit input in PROM programming mode.

Voo - Positive power supply.

Vss - Ground.

B Ly2?525 0082497 508 WA
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2.3 Pin I/O Circuits and Handling of Unused Pins
Table 2-1 shows the types of the 1/0 circuits for the various pins and handling of unused pins.
For the configuration of the various I/O circuits, refer to Figure 2-1.

Table 2-1. /O Circuit Type of Each Pin (1/2)

Pin Name 1/0 Circuit Type 1o Recommended Connection When Not Used
POO/INTPO/TIOD 2 Input Connect {0 Vss.
PO1/INTP1/TION 8-A /O Individually connect to Vss via resistor.
PO2/INTP2
PO3/INTP3
PO4/INTP4
PO5/INTP5
PO6/INTP6
PO7/XTH 16 Input Connect to Voo or Vss.
P10/ANIO-P17/ANI7 | 11 1o Individually connect to Voo or Vss via resistor.
P20/Sh 8-A
P21/SO1 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/S10/SBO 10-A
P26/S00/SB1
P27/SCKO
P30/TO0 5-A
P31/TO1
P32/TO2
P33/Ti1 8-A
P34/TI2
P35/PCL 5-A
P36/BUZ
P37
P40/AD0-P47/AD7 | 5-E Individually connect to Voo via resistor.
P50/A8-P57/A15 5-A Individually connect to Voo or Vss via resistor.
P60-P63 13-D Individually connect to Voo via resistor.
P64/RD 5-A Individually connect to Voo or Vss via resistor.
P65/WR
P66/WAIT
P67/ASTB
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Table 2-1. 1/0 Circuit Type of Each Pin (2/2)

Pin Name 11O Circuit Type /0 Recommended Connection When Not Used
P70/SI2/RxD 8-A 10] Individually connect to Voo or Vss via resistor.
P71/S02/TxD 5-A
P72/SCK2/ASCK 8-A
P120/RTPO-P123/RTP3| 5-A
P124/RTP4/TX
P125/RTP5/RX
P126/RTP6, P127/RTP7
P130/ANOG, P1317ANO1| 12-A Individually connect to Vss via resistor.
RESET 2 input
XT2 16 - Open
AVrero - Connect to Vss.

AVrer1 Connect to Voo.

AVoo

AVss Connect to Vss.

Vep Directly connect to Vss.

B Luc?525 0082499 340 WA
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Figure 2-1. I/0 Circuits of Pins (1/2)

Schmitt trigger input with hysteresis characteristics

Type 8-A

Voo
-

puliup
enable

;
o] E P-ch

Voo

b
data —————"1 [ pen |
PP

& E 4—4—0 INOUT
ouput {0 I Neh
disable ‘
wo

Type 5-A

puliup

enable

data

output
disable

input j
enable

INJOUT

Type 10-A

Voo
bt
I ¢
puliup D o
enable IE P-ch
|
Voo ]
he
I

data ——+—{ )| E P-ch

+——+4+—OIN/OUT

— ) o{f-nen

open drain
output disable

Type 5-E

pultup

enable

e e D |
|

output
disable

Type 11 . + Voo

pullup
enable

output
disable

_1@0—IEN-ch i

comparator

| N |

Verer fthreshold voltage) !
input —

enable

18

M Lu27525 0082500 922 W



NEC

uPD78P098A

Figure 2-1. 1/O Circuits of Pins (2/2)
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3. MEMORY SIZE SELECT REGISTER (IMS)

This register specifies via software that part of the internal memory is not used. By using this register, the internal
memory (ROM) of the uPD78P098A can be mapped in the same manner as a mask ROM model.

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

The contents of this register are set to CFH at RESET.

Figure 3-1. Format of the Memory Size Select Register

Symbol 7 6 5 4 3 2 1 0 Address At reset RwW
IMS | RAM2 | RAM1 |RAMO| 0 [ROM3|ROM2!ROM1 | ROMO FFFOH CFH RW

L I I [

ROM3 | ROM2 | ROM1 | ROMO| Selects internal ROM capacity
32K bytes
40K bytes
48K bytes
56K bytes™*
1 1 60K bytes
Others Setting prohibited

JOPRN QNS Y
—_

-
- O
—~lo|lOolOo 1O

-

RAM2 | RAM1 | RAMO | Selects internal high-speed RAM capacity
1 1 0 1024 bytes
Others Setting prohibited

Note When using the external device expansion function, set the internal PROM capacity to 56K bytes or less.

Table 3-1 shows the value settings of IMS to map the memory of the uPD78P098A in the same manner as the
respective mask ROM modeis.

Table 3-1. Value Settings of the Memory Size Select Register

Mask ROM Model IMS Value Setting
uPD78094 C8H
uPD78095 CAH
uPD78096 CCH
pPD78098A CFH
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4. INTERNAL EXPANSION RAM SIZE SELECT REGISTER (IX8)

This register specifies the internal expansion RAM capacity via software. By using this register, the internal
expansion RAM of the uPD78P098A can be mapped in the same manner as a mask ROM model.

IXS is set by an 8-bit memory manipulation instruction.

The contents of this register are set to 08H at RESET.

Figure 4-1. Format of Internal Expansion RAM Size Select Register

Symbol 7 6 5 4 3 2 1 0 Address At reset RW
IXs ] 0 0 0 [IXRAM3{IXRAM2|IXRAM1|IXRAMO FFF4H 08H w
L | | |
IXRAM3|IXRAM2|IXRAM1 |IXRAMO g’;‘afag';g{;a' expansion
1 1 0 0 No internal expansion RAM
1 0 0 0 2048 bytes
(FOOOH-F7FFH)
Others Setting prohibited

Table 4-1 shows the value settings of IXS to map the internal expansion RAM of the uPD78P098A in the same
manner as the respective mask ROM models.

Table 4-1. Value Settings of Internal Expansion RAM Size Select Register

Mask ROM Model 1XS Value Setting
uPD78094 OCHHNote
4PD78095
uPD78096
uPD78098A 08H

Note Even when a program for the
pPD78P098A in which “MOV IXS,
#0CH?" is coded is executed on the
1PD78094, 78095, or 780986,
operation is unaffected.

B Ly2?7525 0082503 L3l M 21



NEC uPD78P098A

5. PROM PROGRAMMING

The uPD78P098A is provided with a 60K-byte PROM as a program memory. When programming this memory,
it must be set in the PROM programming mode by using the Vee and RESET pins. For the handling of the unused
pins, refer to (2) PROM programming mode in PIN CONFIGURATION (Top View).

Caution Write the program to addreses in the range 0000H through EFFFH (specify the last address as
EFFFH). A program cannot be written with a PROM programmer that cannot specify write
addresses.

5.1 Operation Modes

When +5V or +12.5 V is applied to the Ver pin and low level is applied to the RESET pin, the PROM programmmg
mode is set. In this mode, the operation modes shown in Table 5-1 can be selected by using the CE, OE, and PGM
pins.

The contents of the PROM can be read in the read mode.

Table 5-1. Operation Modes in PROM Programming Mode

Pin{ RESET Vep Voo CE OE | PGM DO-D7
Operation Mode
Page data latch L +125V +6.5V H L H Data input
Page write H H L High impedance
Byte write L H L Data input
Program verify L L H Data output
Program inhibit X H H High impedance
X L L

Read +5V +5V L L H Data output
Output disable L H x High impedance
Standby H x X High impedance

Remark x: LorH
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M

)

)

(4)

(6)

(6)

0]

@®)

Read mode
This mode is set when both the CE and OE pins are made low.

Output disable mode

When the OE pin is made high, data output goes into a high-impedance state, and the output disable mode
is set. '

If two or more uPD78P098As are connected to the data bus, therefore, data can be read from any one of
the devices by controliing the OE pin.

Standby mode
The standby mode is set when the CE pin is made high.
In this mode, data output goes into a high-impedance state regardless of the status of the OE pin.

Page data latch mode

The page data latch mode is set when the TE and PGM pins are made high and the OE pin is made low
at the beginning of the page write mode.

In this mode, data of 1 page and 4 bytes is latched to the internal address/data latch circuit.

Page write mode

Page write is executed by applying a 0.1-ms program pulse (active low) to the PGM pin with the CE and
OE pins made high after addresses and data of 1 page and 4 bytes have been latched in the page data latch
mode. After that, the program can be verified by making both the CE and OE pins low. ‘

If the program cannot be written by one program puise, writing and verifying are repeated X times (X < 10).

Byte write mode

Byte write is executed by applying a 0.1-ms program pulse (active low) to the PGM pin with the CE pin made
low and OF pin high. The program is verified by later making the OE pin low.

If the program cannot be written by one program pulse, writing and verifying are repeated X times (X < 10).

Program verify mode
Program verify mode is set when the CE and OE pins are made low and the PGM pin is made high.
After writing the program, check in this mode whether the program has been correctly written.

Program inhibit mode

This mode is used to write a program to one of two or more uPD78P098As with the OE, Vee, and DO through
D7 pins connected in paraliel.

To write a program, the page write or byte write mode described above is used. At this time, the program
is not written to those devices whose PGM pin is made high.
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5.2 PROM Writing Procedure

Figure 5-1. Page Program Mode Flowchart

[ Start ]
Addre;s =G

Voo = 6.5V, Ve = 125V I

X=0
|
Latch

Address = address + 1
!
Latch
|
Address = address + 1
[
Latch
!
Address = address + 1
!
Latch

1
I

X =X+1 No
I

Address = address + 1

0.1-ms program pulse
!

Verifies
4 bytes

Fail

Pass

No

Address =N ?

—Ji Yes

Voo = 4.5-5.5V, Ver = Voo

!

Pass Fail

Verifies all bytes

] All Pass

r End of write ] r Defective J

G = start address
N = end address of program
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Figure 5-2. Page Program Mode Timing

Page data latch 1 Page program Program verify

| | - |

X

XX XX XX XXX
XX X O——O-O-O0—

Data input Data output
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Vie

Vin
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Figure 5-3. Byte Program Mode Flowchart

0 Start ]

Address = G

Voo =6.5V,Ver =125V

X=0

X=X4+1

Address = address + 1 J 0.1-ms program pulse
[} . .

t
P

Fail

Verify

- Pass

No
Address = N ?

. Yes
Voo = 4.510 5.5V, Ver = Voﬂ

Pass Fail

Verifies all bytes

i All Pass i

[ End of write ' ( Defective J

G = start address
N = end address of program
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Figure 5-4. Byte Program Mode Timing
l Program ! Program verify ‘
I |
AD-A16 X X
Do-D7 —-< Data input >-————< Data output >—

Vep

Vep . /
Voo
Voo + 15

Voo /
Voo

_ Vm

CE \
Vi
ViH

FoM O/

Vi

__Vm

OE \ /

Vi

Cautions 1. Apply Voo before Vee and turn off Voo after Vee.

2. Keep Ver from going above +13.5 V, including overshoot.
3. If the device is inserted into or pulled out of the socket while +12.5 V is applied to Ver, the
reliability may be adversely affected.
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5.3 PROM Read Procedure
The contents of the PROM can be read out to the external data bus (DO through D7) in the following procedure:

(1) Fixthe RESET pin to the low level. Supply +5 V to the Vee pin. Process the unused pins as described in
(2) PROM programming mode in PIN CONFIGURATION (Top View).
(2) Supply +5 V to the Voo and Vee pins.
) Input the address of the data to be read to the AO through A16 pins.
(4) The read mode is set.
} Data is output to the DO through D7 pins.
Figure 5-5 shows the timing of steps (2) through (5) above.

Figure 5-5. PROM Read Timing

AD-A16 X Address input ><
CE {(input) \ /
'OE (input) \ /
D0-D7 ------------‘-ii-z ----------- < Data output )---ﬁi-‘g ------
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6. ERASURE (uPD78P098AKK-T only)

Data written to the program memory of the uPD78P038AKK-T can be erased (to FFH) and then new data can
be written.

To erase the data, shine light with a wavelength of 400 nm or shorter in the window of the uPD78P03BAKK-T.
Usually, this light is ultraviolet at 254 nm. The amount of light required to completely erase the data is as follows:

« Ultraviolet intensity x erasure time: 15 W+s/cm? min.
- Erasuretime: 15 to 20 minutes (when an ultraviolet lamp of 12,000 uW/cm? is used. However, a longer time
may be required depending on degradation of the ultraviolet lamp or dirt on the window.)

Install the ultraviolet lamp at a position 2.5 cm or less from the erasure window. If a filter is attached to the lamp,
remove the filter before shining the lamp.

7. STICKER ON ERASURE WINDOW (uPD78P098AKK-T only)

Attach a protective sticker to the erasure window to protect the contents of the EPROM from being erased with
light of other than erasure lamp by mistake and to prevent the internal circuits of the uPD78P098A other than the
EPROM from malfunctioning due to external disturbances caused by light.

8. SCREENING OF ONE-TIME PROM MODEL

The one-time PROM model (uPD78P098AGC-3B9) cannot be completely tested by NEC before shipment. ltis
recommended that screening be implemented to verify the PROM after data has been written to the PROM and the
device has been stored under the following conditions:

Storage Temperature Storage Time

125 °C 24 hours

NEC provides a writing, marking, screening, and veritying service for one-time PROMs, called QTOP microcontroller.
This service for the uPD78P088A is in preparation. For details, consult NEC.
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9. ELECTRICAL SPECIFICATIONS (PRELIMINARY)
ABSOLUTE MAXIMUM RATINGS (Ta = 25 °C)
Parameter Symbol Test Conditions Rating Unit
Voo -0.310+7.0 . Vv
Vep -0.3to +13.5 \
Supply voltage AVoo -0.3 to Voo +0.3 \
AVrero -0.3 to Voo +0.3 \Y
AVREeFi -0.3 to Voo +0.3 \
AVss -0.3t0 +0.3 Vv
POO to P07, P10 to P17, P20 to P27,
Vi P30 to P37, P40 to 47, P50 to P57, P64 to P67,
03tV Q0.3 \
P70 to P72, P120 to P127, P130, P131, o Ve
Input voltage X1, X2, XT2, RESET
Viz P60 to P63 | N-ch open drain —-0.3to +16 Y
Via A9 PROM programming mode ~0.3 to +13.5 \%
Output voltage Vo ~0.3 to Voo +0.3 v
Analog input voltage Van P10to P17 | Analog input pins AVss —0.3 to AVrero +0.3 \
1 pin -10 mA
) Total for PO1 to P06, P30 to P37, P56, P57, 15 A
Output current high low P60 to P67, P120 to P127 - m
Totat for P10 to P17, P20 to P27, P40 to P47, -15 mA
P50 to P55, P70 to P72, P130, P131
) Peak value 30 mA
1 pin
R.m.s. value 15 mA
Total for P50 to P55 Peak value 100 mA
R.m.s. value 70 mA
Total for P58, P57, P60 to P63 | Peak value 100 mA
Note
Output current low loL! R.m.s. value 70 mA
Total for P10 to P17, P20 to P27 Peak value 50 mA
P40 to P47, P70 to P72,
P130, P131 R.m.s. value 20 mA
Total for P01 to P06, Peak value 50 mA
P30 to P37, P64 to P67,
P120 to P127 R.m.s 20 mA
Operating ambient o
temperature Ta —40 to +85 C
Storage temperature Tstg —-65 10 +150 °C
Totat power dissipation | Pa 650 mwW

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

Caution

Product quatity may suffer if the absolute maximum rating is exceeded for even a single parameter, or

even momentarily. In other words, 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
which ensure that the absolute maximum ratings are not exceeded.

Remark
30

Unless specified otherwise, dual-function pin characteristics are the same as port pin characteristics.
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MAIN SYSTEM CLOCK OSCILLATOR CHARACTERISTICS (Ta = —40 to +85 °C, Vop = 2.7 to 5.5 V)

Resonator Recommended Circuit Parameter Test Conditions MIN. | TYP. | MAX.| Unit
l X2 X1 V l Oscillatior frequency )
T =1 Voo = Oscillation voltage range 1.0 | 6.0 [6.29 | MHz
\ L_I["_i I (fx)Note1
Ceramic resonator ; | Pl
{=C2 ==C1! !
! S Oscillatior stabilization After Voo has reached MIN.
' _ . . 4 ms
i timgNote2 of oscillation voltage range
beea
l | Osciliatior frequency
‘ xiz ’l“ ]| ot 10 | 60 | 6.29 | MHz
! f-ll]l—_I B
Crystal resonator vl |
1 ==C2 ct Oscillatior stabilization | Voo =4.5t055V 10
, _i timeNote2 ms
o 30
X1 input frequency
X1 X2 () Note? 1.0 | 6.0 |6.29 | MHz
External clock q
. . When fxx = fx 85 500 ns
4PD74HCU04 X?dltnhput hl/gh-/low-level
f wi txn/t
I (tnft) Other than above 72 500 | ns

Notes 1.

2. This is the time required for oscillation to stabilize after a reset or STOP mode release.

Only the oscillator characteristics are shown. See the AC characteristics for instruction execution times.

Cautions 1. When the main system clock oscillator is used, the following should be noted concerning wiring in
the area in the figure enclosed by a broken line to prevent the influence of wiring capacitance, etc.

+ The wiring should be kept as short as possible.
No other signal lines should be crossed.
Keep away from lines carrying a high fluctuating current.
The oscillator capacitor grounding point should always be at the same potential as Vss.
Do not connect to a ground pattern carrying a high current.
A signal should not-be taken from the oscillator.

L ]

*

L d

2. When the main system clock is stopped and the device 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.

M Luy27525 0082513 580 W
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SUBSYSTEM CLOCK OSILLATOR CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)

Resonator Recommended Circuit Parameter Test Conditions MIN. | TYP. | MAX.| Unit
Vep XT2  XT1 Oscillation frequenc
Lv- quency 32 {:2768] 35 | MHz
1 |R2 ' (fxryteter
Crystal resonator ! 0 :
e ey Vi 451055V 1.2 2
i ! At imati op=4.5105. .
\ __—r:y—_rl Oscillation stabilization s
i timeNote2 10
nr
XT2 . XTt X1 input frequency 32 100 | kHz
(fXT)NM.I
External clock
XT input high-/low-level 5 15 us
width (txrr/txri)

Notes 1. Only the oscillator characteristics are shown. See the AC characteristics for instruction execution times.
2. This is the time required for oscillation to stabilize after power (Voo} is turned on.

Cautions 1. When the subsystem clock oscillator is used, the following should be noted concerning wiring in the
area in the figure enclosed by a broken line to prevent the influence of wiring capacitance, etc.

» The wiring should be kept as short as possible.

» No other signal lines should be crossed.
« Keep away from lines carrying a high fluctuating current.
« The oscillator capacitor grounding point should always be at the same potential as Vss.
« Do not connect to a ground pattern carrying a high current.

« A signal should not be taken from the oscillator.

2. The subsystem clock oscillator is a low-amplitude circuit in order to achieve a low consumption
current, and is more prone to misoperation due to noise than the main system clock oscillator.
Particular care is therefore required with the wiring method when the subsystem clock is used.

CAPACITANCE (Ta = 25 °C, Voo = Vss = 0 V)

Parameter Symbol Test Conditions MIN. [ TYP. | MAX.| Unit
Input capacitance CiN f = 1 MHz Unmeasured pins returned to O V. 15 pF
P01 to P06, P10 to P17, P20 1o P27,
Inputioutput f=1MHz P30 to P37, P40 to P47, P50 to P57, s | of
capacitance Cio | Unmeasured pins returned | Pea4 to P67, P70 to P72, P120 to P127, P
to0 P130, P131
P60 to P63 20 | pF

Remark

32
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Input voltage high Vins P10 to P17, P21, P23, P30 to P32, P35 to P37, P40 to P47, | 0.7 Voo Voo A
P50 to P57, P64 to P67, P71, P120 to P127, P130, P131
Vinz P00 to P06, P20, P22, P24 to P27, P33, P34, P70, P72, 0.8 Voo Voo \Y
RESET
ViHs P60 to P63, N-ch open drain 0.7 Voo 15 v
ViHa X1, X2 Voo-0.5 Voo \
Vins XT1/P07, XT2 45V<Vops55V 0.8 Voo Voo Y
27V<sVon<45V 0.9 Voo Voo \
Input voltage low Vit P10 to P17, P21, P23, P30 to P32, P35 to P37, P40 to P47, 0 0.3 Voo A
’ P50 to P57, P64 to P67, P71, P120 to P127, P130, P131
Vi P00 to P06, P20, P22, P24 to P27, P33, P34, P70, P72, 0 0.2 Voo \
RESET
Vis P60 to P63, N-ch open drain 45V<Voo<55V 0 0.3 Voo \
27V <sVoo<d5V 0 0.2 Voo \
ViLa X1, X2 0 0.4 Y
Vis XT1/P0Q7, XT2 Voo =4.5t0 5.5V 0 0.2 Voo \
0 0.1 Voo Vv
Output voltage high Vous Voo =4.5t0565V, lon = =1 mA Voo -1.0 \
lon = -100 pA Voo -0.5 \
Output voltage low Vous P50 to P57, P60 to P63 Voo =4.5t055V, 0.4 2.0 \Y
loo = 15 mA
P01 to P06, P10 to P17, Voo =4.5t0 5.5V, 0.4 \Y
P20 to P27, P30 to P37, loL = 1.6 mA
P40 to P47, P64 to P67,
P70 to P72, P120 to P127,
P130, P131
Vorz SBO, SB1, SCK0O Voo =4.5105.5V, 0.2 Voo \
Open drain, at pulied
up (R =1kQ)
Vous lo. = 400 pA 0.5 \

Remark Unless specified otherwise, dual-function pin characteristics are the same as port pin characteristics.
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DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. | Unit

P00 to P06, P10 to P17, P20 to P27,
P30 to P37, P40 to P47, P50 to P57,

Juns 3 A
input leakage Vin = Voo P60 to P67, P70 to P72, . :
current high P120 to P127, P130, P131, RESET

lumz X1, X2, XT1/P07, XT2 20 A

luma Vin = 156V P60 to P63 80 uA

POO to P06, P10 to P17, P20 to P27,
P30 to P37, P40 to P47, P50 to P57,

lues ' -3 uA
Input leakage P60 to P67, P70 to P72,
P 9 Vin=0V P120 to P127, P130, P131, RESET
current fow .
luz X1, X2, XT1/P07, XT2 -20 uA
les P60 to P63 —3MNote | A
Output leakage ltom Vour = Voo 3 A
current high
Output leakage o Vour = 0V -3 uA
current low
VIN =0V, P01 to P06, P10 to P17
! ' '[45<Vop <55V 15 40 g0 kQ
Software pull-up R P20 to P27, P30 to P37, P40 to P47, »
resistor
P50 to P57, P64 to P67, P70 to P72, 2.7 < Voo < 4.5 V 20 500 KQ
P120 to P127, P130, P131

Note For P60-P63, a low-level input leak current of =200 uA (MAX.) flows only during the 1.5 clocks (no-wait time) after
an instruction has been executed to read out port 6 (P8) or port mode register 6 (PM6). Outside the period of 1.5
clocks following execution a read-out instruction, the current is =3 pA (MAX.).

Remark Unless specified otherwise, dual-function pin characteristics are the same as port pin characteristics.
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PD78P098A

DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.7 t0 5.5 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. | Unit
5.0 MHz crystal osciliation operating mode | Voo = 5.0V=1 0o Notet 5 15 mA
(Ixx = 2.5 MHz)Note2 Voo = 3.0V=10%Note7 07 | 27 | mA
5.0 MHz crystal oscillation operating mode | Voo = 5.0V=10%Note6 9 30 | mA
Supply currentNote 1 Ipo1 (ixx = 5.0 MHz)Note3 Voo = 3.0V=10%Note? 1 3.7 | mA
6.29 MHz crystal oscillation operating mode | Veo = 5.0V= 10%Noted 48 | 17.4 | mA
(fxx = 2.1 MHz)Note4
6.29 MHz crystal osciliation operating mode | Voo = 5.0V=10%Note6 85 | 285 | mA
(fxx = 4.19 MHz)Note5

Notes 1.

Currents AVaero, AVRer1, AVop, and the port current (including the current flowing in the internal pull-up resistor)
are not included.

When bit 0 of clock switchover selection register 1 has been set to 0, bit O of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to COH.

When bit 0 of clock switchover selection register 1 has been set to 0, bit O of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 01H.

When bit 0 of clock switchover selection register 1 has been set to 1, bit 0 of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 00H.

Indicates only the power supply current characteristic. For |EBus ratings, refer to the IEBus controlier
characteristics.

When bit 0 of clock switchover selection register 1 has been set to 1, bit 0 of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 01H.

indicates only the power supply current characteristic. For IEBus ratings, refer to the 1EBus controlier
characteristics.

When in high-speed mode (when the processor clock control register has been set to 00H).

When in low-speed mode (when the processor clock control register has been set to 04H).

Remark fxx: Main system clock frequency
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NEC pPD78P098A
DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)
Parameter Symbol Test Conditions MIN. | TYP.| MAX.| Unit
Supply currentNote 1 loo2 5.0 MHz crystal oscillation HALT mode Voo = 5.0V 10%Note 7 15| 45| mA
(fxx = 2.5 MHz)Note 2 Voo = 3.0V+10%Note 8 05{ 1.5 | mA
5.0 MHz crystal oscillation HALT mode Voo = 5.0VE10%Note 7 18| 54 | mA
{fxx = 5.0 MHz)Note 3 Voo = 3.0V 10%Note 8 07 ] 21 | mA
6.29 MHz crystal oscillation HALT mode | Voo = 5.0V£10%Note? 15| 45| mA
(fxx = 2.1 MHz)Note 4
6.29 MHz crystal oscillation HALT mode | Voo = 5.0V+10%MNote 7 1.8 54 | mA
“(fxx = 4.19 MHz)Note &
loos 32.768 kHz crystal oscillation operating Voo = 5.0V£10% 135 | 270 HA
modeNote & Voo = 3.0V+£10% 95 190 | upA
Jopa 32.768 kHz crystal oscillation HALT Voo = 5.0V+10% 25 65 uA
modeNote & Voo = 3.0V+10% 5 15 A
lops XT1=0V Voo = 5.0V+10% 1 30 pA
STOP mode
Feedback resistor used Voo = 3.0V210% 05| 10 | wA
loos XT1=0V Voo = 5.0V+10% 0.1 30 HA
STOP mode
Feedback resistor not used Voo = 3.0V+10% 0051 10 | pA

Notes 1.

~

Remark

36

Currents AVRrerg, AVrert, AVop, and the port current (including the current flowing in the internal pull-up resistor)
are not included.

When bit 0 of clock switchover selection register 1 has been set to 0, bit 0 of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 00H.

When bit 0 of clock switchover selection register 1 has been set to 0, bit 0 of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 01H.

When bit 0 of clock switchover selection register 1 has been set to 1, bit 0 of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 00H.

Indicates only the power supply current characteristic. For |EBus ratings, refer to the 1EBus controlier
characteristics.

When bit 0 of clock switchover selection register 1 has been setto 1, bit 0 of clock switchover selection register
2 has been set to 0, and the oscillator mode selection register has been set to 01H.

Indicates only the power supply current characteristic. For |EBus ratings, refer to the 1EBus controller
characteristics.

When the main system clock is stopped.

When in high-speed mode (when the processor clock control register has been set to 00H).

When in low-speed mode (when the processor clock control register has been set to 04H).

fxx : Main system clock frequency
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NEC uPD78P098A

AC CHARACTERISTICS
(1) Basic Operation (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)

Parameter Symbol Test Conditions MIN. | TYP. | MAX. | Unit
Cycle time Tey Operating on main txx = /3 40V<sVoos5s5V 0.95 64 Hs
(minimum instruction system clock fxx = fx/6 27V<Voogs55V 1.91 64 us
execution timke) {MCS = gNote 1) fxx = x/9 40V<Vop<s55V 2.86 64 us
fxx = fx/2 27V<Vops55V 0.8 64 us
Operating on main fux = 2fx/3 45V<Voos55V 0.48 32 us
system clock 40V<Voo<45V 0.95 32 us
(MCS = 1Note 2) fxx = fx/3 27V<Vo<55V 0.95 32 | us
ixx = 2fx/9 40V<sVoos55V 1.43 32 us
fxx = fx 45V<sVoos55V 04 32 | us
27V<sVop<d4S5V 0.8 32 us
Operating on subsystem clock 114 | 122 125 | us
TI00 input trwos, |3.5V < Voo < 5.5V samt .1 us
high-/low-level width tricoo 27V<Vopb<35V 2/!;.::3.2 Hs
TIO1 input trimor, 10 us
high-/low-level width trior
TH, TI2 input tmn 45V<Vmns55V 0 4 |MHz
frequency 0 275 | kHz
TH, TI2 input tTiH1, 45V<Voo<s55V 100 ns
high-/low-level width tries 1.8 HS
Interrupt input tnth, | INTPO 35V<Von<5.5V 2Msamt 0.1 s
high-flow-level width tint 27V<Voo<35V P, ps
INTP1 to INTP6 10 us
KRO to KR7 10 us
'RESET low-leve! width | trst 10 us

Notes 1. When oscillation mode selection register is set to 00H.

2. When oscillation mode selection register is set to 01H.
3. fsam can be selected as fxx/2V, fxx/32, fxx/64, or fxx/128 by bits 0 and 1 (SCS0 and SCS1) of the sampling clock
selection register (N = 0 to 4).

Remarks 1. fxx : Main system clock frequency (fx or fx/2)
2. fx :Main system clock osciliatior frequency
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NEC ©PD78P098A
Tev vs Voo (Main System Clock (IECL10 =0, Tev vs Voo (Main System Clock (IECL10 =1,
IECL20 = 0, MCS = 0) Operation) IECL20 = 0, MCS = 0) Operation)
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NEC

uPD78P098A

Cycle Time Tev [us)

Cycle Time Tcv [us]

Tev vs Voo (Main System Clock (IECL10 =0,

IECL20 = 0, MCS = 1) Operation)
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NEC uPD78P098A
(2) Read/Write Operations
(a) When MCS = 1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Voo = 4.5 t0 5.5 V)

Parameter Symbol | Test Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.85tcv =50 ns
Address setup time tans 0.85tcy =50 ns
Address hold time taoH 50 ns
Data input time from address oo (2.85+2ntv-80 ne
tapo2 (4+2n)tcy—100 ns
Data input time from ROL oot (2+2nter-100 ns
troo2 (2.85+2n)tcv—100 ns
Read data hold time troH 0 ns
5 low-level width troL (2+2n)tcy—60 ns
troL2 (2.85+2n)tcy—60 ns
'WAITL input time from RD4 towm 0-85tv =50 ns
trowT2 2tcy —60 ns
WAITL input time from WR{ twRwT 2tev —60 ns
WAIT low-level width twie (1.15+2n)tcy (2+2n)tey ns
Write data setup time twos (2.85+2n)tcy-100 ns
Write data hold time twoH 20 ns
WR low-level width twats (2.85+2n)tcy=60 ns
RD! delay time from ASTBI tasTRD 25 ns
‘WR. delay time from ASTB. tasTwr 0.85tcv+20 ns
ASTBTdelay time from RDT in external fetch tRoasT 0.85tcy-10 1.15tcv+20 ns
Address hold time from RDT in external fetch trRDADH 0.85tcv-50 1.15%cv+50 ns
Write data output time from RDT trowo 40 ns
Write data output time from WRL twRwo ] 50 ns
Address hold time from WRT twhADH 0.85tcv 1.15tcv+40 ns
RDT delay time from WAITT twrro 1.15tcv+40 3.151cv+40 ns
WRT delay time from WAITT twwr 1.15tcv+30 3.15tcv+30 ns

Remarks 1. MCS: Bit 0 of the oscillation mode selection register
2. PCC2 to PCCO: Bit 2 to bit 0 of the processor clock control register

3. toy=Tcv/4

4. n indicates the number of waits.
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uPD78P098A

(b) Except when MCS = 1, PCC2 to PCCO = 000B (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)

Parameter Symbo!l | Test Conditions MIN, MAX. Unit

ASTB high-level width tasH tev 80 ns

Address setup time tans tcy —80 ns

Address hold time taon 0.4tcy 10 ns

Data input time from address tADDY (3+2n)tcy-160 ns

tabo2 (4+2n)tcv-200 ns

Data input time from RDJ troD! (1.4+2n)tev=70 ns

troo2 (2'.4+2n)tcv—70 ns

Read data hold time troH 0 ns

RD low-level width tRoLs (1.4+2n)tcv—20 ns
trot2 (2.4+2n)tcy=20 ns

WAIT input time from RD. trowT! tev =100 ns
trowT2 2tcy —100 ns

‘WAIT. input time from WR{ twhwT 2tcy -100 ns
WAIT low-level width twi (1+2n)tcy (2+2n)tey ns
Write data setup time twos (2.442n)tcy-60 ns
Write data hold time twor 20 ns
'WR low-level width twaL (2.4+2n)tcv—20 ns
RD. detay time from ASTB! tastrO 0.4tcv—30 ns
‘WR! delay time from ASTB!L tasTwr 1.4tcv-30 ns
ASTBTdelay time from RDT in external fetch tRDAST tev=10 tcv+20 ns
Address hold time from RDT in external fetch troADH tcv—50 tcv+50 " ns
Write data output time from RDT trown 0.4tcv=20 ns
Write data output time from ‘WRI twawo 0 60 ns
Address hold time from WRT twRADH tov tov+60 ns
RDT delay time from WAITT twrao 0.6tcv+180 2.6tcv+180 ns
WRT delay time from WAITT twiwr 0.6tcv+120 2.6tcv+120 ns

Remarks 1. MCS: Bit 0 of the oscillation mode selection register
2. PCC2 to PCCO: Bit 2 to bit 0 of the processor clock control register

3. tcy=Tov/d

4. nindicates the number of waits.
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PD78P098A

(3) Serial Interface (Ta = —40 to +85 °C, Voo = 2.7 10 5.5 V)
(a) Serial interface channel 0

(i) 3-wire serial /0 mode (SCKO ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCKO cycle time tket Voo = 4510 5.5 V 800 ns
1600 ns

'SCKO high-/low-level width o, Voo = 4.510 5.5V tkevi/2-50 ns
tLt trov1/2-100 ns

SI0 setup time (vs. SCKOT) tsir Voo=451t055V 100 ns
150 ns

810 hold time (vs. SCKOT) ] tesn 400 ns
S00 output deiay time from SCKOL | tkson C = 100pF Mt 300 ns

Note C is the SO0 output line load capacitance.
(i) 3-wire serial /O mode (SCKO ... external clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCKO cycle time txovz Vob = 4510 5.5 V 800 ns
1600 ns

SCKO high-/low-level width iz, Voo =4.51055V 400 ns
trz 800 ns

SI0 setup time (vs. SCKOT) tsic 100 ns
S10 hold time {vs. SCKOT) thsiz 400 ns
SO0 output delay time from SCKOL | tsoz C = 100pF MNete 300 ns
'SCKO rise, fall time tr2, When using external device 160 ns

tr2 expansion function
When not using external 1000 ns

device expansion function

Note C is the SO0 output line load capacitance.

42
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NEC 1PD78P098A
(ii) SBI mode (SCKO ... internal clock output)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
'SCKO cycle time tevs | Voo=451055V 800 ns
3200 ns
'SCKO high-/low-level width tkHa, Voo=4.5t0 55V tkeva/2-50 ns
trea txcva/2-100 ns
SBO, SB1 setup time (vs. SCKOT) | tsxa Vop=4.5105.5V 100 ns
300 ns
$BO, SB1 hold time (vs. SCKaT) tisia tkovy/2 ns
SBO, SB1 output delay time from R = 1kQ, Voo=45t0 55V 0 250 ns
SCKOd , e C = 100pFNote 0 1000 ns
SBO, SB1! from SCKOT trse tkova ns
'SCKO! from SBO, SB1 tsek tkevs ns
SBO, SB1 high-level width tsen tkcys ns
SBO, SB1 low-level width tsaL tkevs ns
Note R and C are the SBO and SB1 output line load resistance and load capacitance.
{iv) SBI mode (SCKO ... external clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
'SCKO cycle time trova Voo=4.51056.5V 800 ns
3200 ns
'SCKO high-/low-level width tiea, Voo=4.510 5.5V 400 ns
kid 1600 ns
SBO, SB1 setup time (vs. SCKOT) tsika Voo=45t055V _ 100 ns
300 ns
SBO, SB1 hold time (vs. SCKOT) tksie tkeval2 ns
SB0, SB1 output delay time from tksos R = 1kQ, Voo=45t055V 0 300 ns
SCKol C = 100pFNote 0 1000 ns
SBO, SB14 from SCKOT tiss treva ns
SCKO! from SBO, SB1L tsex teove ns
SBO, SB1 high-ievel width tser txcvs ns
SBQ, SB1 iow-level width tsBL tkeve ns
SCKO rise, fall time tra, When using external device 160 ns
trs expansion function
When not using external 1000 ns
device expansion function
Note R and C are the SBO and SB1 output line load resistance and load capacitance.
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NEC uPD78P098A

(v) 2-wire serial VO mode (SCKO ... internal clock output)

Parameter Symbol Test Conditions MiN. TYP. MAX. Unit

'SCKO cycle time tkcys R = 1kQ. Voo= 451055V 1600 ns

C = 100pFhete 3200 ns

SCKO high-level width | s tkevs/2-160 ns

SCKO low-level width tkLs tkevs/2-50 ns

SBO, SB1 setup time (vs. SCKOT) | tsis Voo=451055V| 300 ns

350 ns

SBO, SB1 hold time (vs. SCK0T) txsis 600 ns
i::, %&5 ?Lutput delay time tsos 0 300 ns -

Note R and C are the SCKO, SBO and SB1 output line load resistance and load capacitance.

(vi) 2-wire serial I/0 mode (SCKO ... external clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
'SCKO cycle time tkeve  |Voo=4.5105.5V 1600 ns
3200 ns
'SCKO high-level width thws 650 ns
SCKO low-level width txie 800 ns
SBO, SB1 setup time {vs. SCKOT) tsike 100 ns
SBO, SB1 hold time (vs. 's'é?o'T) tsi6 tkeve/2 ns
SBO, SB1 output delay time tksos R = 1kQ, C = 100pFNote 0 300 ns
from SCK0Ol
SCKO rise, fall time trs, When using external device 160 ns
tre expansion function
When not using external 1000 ns
device expansion function

Note R and C are the SCK0, SBO and SB1 output line load resistance and load capacitance.

44 B by2?525 0082526 139



NEC

uPD78P098A

(b) Serial interface channel 1

(i) 3-wire serial /O mode (SCK1 ... internal clock output)

Parameter Symbol Test Conditions MiN. TYP. MAX. Unit

SCK1 cycle time txoy? Voo=451t055V 800 ns
1600 ns

SCK1 high-flow-level width tre, Voo=4.51055V tkev1/2-50 ns
kL7 tkev7/2-100 ns

Si1 setup time (vs. SCK1T) tsi Voo= 451055V 100 ns
150 ns

SI1 hold time (vs. SCK1T) tiair 400 ns
SO1 output delay time frbm SCK1L | tksor C = 100pF Wote 300 ns

Note C is the SO1 output line load capacitance.
(ii) 3-wire serial O mode {SCK1 ... external clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK1 cycle time tkcvs Voo=45t055V 800 ns
1600 ns

SCK1 high-flow-level width trvs, Voo= 451055V 400 ns
ks 800 ns

Si1 setup time (vs. SCK1T) toma 100 ns
SI1 hold time (vs. SCK1T) trsie 400 ns
SO1 output delay time from SCK1l | txsos C = 100pF Nete 300 ns
BCK1 rise, fall time tRs, When using external device 160 ns

trs expansion function
When not using external 1000 ns

device expansion function

Note C is the SO1 output line load capacitance.
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NEC 1PD78P098A

(i) Automatic transmission/reception function 3-wire serial /O mode (SCK1 ... internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

SCK1 cycle time tkeve |Vop=4.5t0 55V 800 ns

1600 ns

SCK1 high-flow-level width tws, |Voo=4.510 5.5V txcve/2-50 : ns

tkis trkeve/2-100 ns

SI1 setup time (vs. SCK1T) tsike Voo=4.510 55V 100 ns

150 ns

S!1 hold time (vs. SCK1T) 1 tese 400 ns

SO1 output delay time from SCK1l | tksos | C =100 pF** |Voo=45t0 55V 300 ns

STBT from SCK1T : tseo txeve/2-100 treve/2+100 ns

Strobe signal high-level width tsew txcve-30 tkeve+30 ns

Busy signal setup time tevs 100 ns
(vs. busy signal detection timing)

Busy signal hold time tevH Voo=451t0 55V 100 ns

{vs. busy signal detection timing) 150 ns

SCKid from busy inactivation tsps 2txcve ns

Note C is the SO1 output line load capacitance.

(iv) Automatic transmission/reception function 3-wire serial /O mode (SCK1 ... external clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tkey1o Voo=4.5t0 55V 800 ns
1600 ) ns
SCK1 high-/low-tevel width o, |Voo=4.510 55V 400 ns
tkL1o 800 ns
S11 setup time (vs. SCK1T) taio 100 ns
SI1 hold time (vs. SCK1T) tksino 400 ns
SO1 output delay time from SCK1l | txsoro  |C = 100 pFMete 300 ns
Eﬁ rise, fall time tato, When using external device 160 ns
tF10 expansion function

When not using external 1000 ns

device expansion function

Note C is the SO1 output line load capacitance.
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NEC uPD78P098A
{c) Serial interface channel 2
(i) 3-wire serial I!/0O mode (W ... internal clock output)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time tevin | Voo=4.5105.5V 800 ns
1600 ns
SCK2 high-flow-level width s, | Vop=4.5t055V tkevn/2-50 ns
kL tkev/2-100 ns
SI2 setup time (vs. SCK27) tsikan Voo=4.510 5.5 V 100 ns
' 150 ns
SI2 hold time {vs. SCK2T) thsine 400 ns
SO2 output delay time from SCK24 | tksonr | C = 100pF Mete 300 ns
Note C is the SO2 output line load capacitance.
(i) 3-wire serial /0 mode (SCK2 ... external clock input)
Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK2 cycle time tkeyiz Voo=45t055V 800 ns
1600 ns
SCK2 high-/low-level width twiz, | Voo=4.5t055V 400 ns
tL12 800 ns
SI2 setup time (vs. SCK2T) tsikiz 100 ns
Si2 hold time (vs. SCK2T) trsiiz 400 ns
SO2 output delay time from SCK2L | txsoiz | C = 100pF Mot 300 ns
SCK2 rise, fall time triz, When using external device 160 ns
tr12 expansion function
When not using external 1000 ns
device expansion function

Note C is the SO2 output line load capacitance.
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NEC puPD78P098A

(i) UART mode (Dedicated baud rate generator output)

Parameter Symbol Test Conditions . MIN. TYP. MAX. Unit
Transfer rate Vop=45t055V 78125 bps
39063 bps

(iv) UART mode (External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
ASCK cycle time teovia | Voo=45t0565V 800 ns
1600 ns

ASCK high-/low-level tkH1s, Voo =4.5t055V 400 ns
width s ' 800 ns
Transfer rate ) Voo =4.5t05.5V 39063 bps
19531 bps

SCK rise, fall time tr13, When using external device 160 ns

tr1a expansion function
When not using external device 1000 ns

expansion function
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NEC uPD78P098A

AC Timing Test Point (Excluding X1, XT1 Input)

0.8 Voo 0.8 Voo
g :> Test Points <

0.2 Voo 0.2 Voo

Clock Timing
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R |
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NEC 1PD78P098A

Read/Write Operations

External fetch (no wait):

’ ‘
AB-A15 _ High-Order 8-Bit Address }(

!
i
i

taDDt ————

ADO-AD7 Flwowe 'y Hi-Z__ 7" Operation *Xf
\_Address Code

taos | trRoD!1 trRDADH |
tastn | taow |

ASTB | / H\t tRDASTjk_\
7D N\ 7

le— tASTRD —o-t=— tADLI ——l e trDH

External fetch (wait insertion):

'
AB-A15 X High-Order 8-Bit Address
K
taoD
Hi-Z - . 3 \
ADO-AD7 = Yl BBt = |peeemccaeee- cemmeememmmea=- Operation
> ___X {c Code 7X X
taos tROD1 tRDADH ‘
tasTH troaST
.
ASTB / S
X
) \ ’lz
le—tASTRD - tRoLY { = tRoH
WAIT \
" 7
trowTt twiL f twTRD —
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External data access (no wait):

A8-A15 >§‘ High-Order 8-Bit Address X
Low-Order
8-Bit
A dr \ tapo2 ] '
T HiZ Hi-Z _ X Hi-Z
ADO-AD7 P--=se-- Read Data } -===< Wit Data J-e-
taos troD2

taon

s l tROH o]
ASTB . !

t
tastRD tRoL2 e twos j—e-{ twDH
- ~a— tWRADH ]
twrwo
" \
tasTwa twrLt
External data access (wait insertion):
Low-Order
8-Bit
Address
N
A8-A15 X\ High-Order 8-Bit Address X
\ ta
A iz Hi-Z Hi-Z
ADO-AD7 X\ p-----"%-----{ ReadbData P----< Write Data - 14
taos
taoH
tasTH troD2 tROH
ASTB
tasTRD
4
ﬁ \ ? tROWD
tRDL2 twos a-tWDH-=
twrwo
WR N\ /
tasTwa twrL? le—twRADH—=
WAIT \ \ ’
trowT2 twri tWTRD —»| twrL ——l
twRwT twrwe
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Serial Transfer Timing

3-wire serial /O mode:

tkcym .
?
tkum N trHm !
tRn ——1——— —»:—;<——tFn
e I &
SCK0-SCK2 \ y \
|
tsikm tksim

Input Data

sl0-Sl2

800-s02 Output Data X

m=1,27,8,11,12
n=28,12

SBI mode (bus release signal transfer):

SCKO
txse tsBL tsem tsek
o | | |
|
$BaQ, SB1
txsoad
SB! mode (command signal transfer):
y tkcyas
tkiae {KH3.4
B e
tra — tra
.
SCKO Z \
txss . tsek {siKa.4 txsi3.
SBO, SB1 / 8
N
txsoa.4
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2-wire serial /0O mode:

txcvss

trise tkHs.6

tre tre
— ! ‘ - \
SCKO / \

N N
tsiks.s tksiss
tksos.6 |

l |
| |
Y
SBO, SB1 }( }(-
A

Automatic transmission/reception function 3-wire serial /O mode:

J
o o N o X = X X
D2 D1 D D7
X 0 )
U
))
4 p [{ ¢
Sl D2 X D1 X DO X X D7
S 2
tsiKo.10 tksie,10
tkHe,10
tksoo.10 [

tF10 o)
ScKt K_i/r—\\L_/ [ (?_\__/—

trio tseo | tsew

tiigo
i
S1B tkcys, 10 / \ "

[£4

Automatic transmission/reception function 3-wire serial /O mode (busy processing):

Jl

» L4 h) 4 ) ‘ L4
— \ ’ \ Note ML Nots ¢
SCK1 7 8 \  QNote , Qe , A 104nMor, 1
\ ’ \ ’ \ ’
Cmemud | g4 ~ -

| }

tevs t tevH tsps —»
(Active high)

Note The signal is not actually low here, but is represented in this way to show the timing.

Ml b42?525 0082535 L4l .

53



NEC

4PD78P098A

UART mode (external Clock input):

txcy13

trLis

tkmia

ASCK \

54
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A/D Converter Characteristics (Ta = —40 to +85 °C, AVop = Vop = 2.7t0 5.5V, AVss = Vss = 0 V)

Parameter Symbo!l Test Conditions MIN. TYP. MAX. Unit
Resolution 8 8 8 bit
Total errorNote IEAD = O0H ; 1.8 %

IEAD = 01H | Voo =451t05.5V 2.2 34 %
2.6 38 %
Conversion time tconv 18.1 200 us
Sampling time tsamr 12/xx us
Analog input voltage Vian AVss AVReFo
Reference voltage AVReFo 2.7 AVop \Y
AVrero-AVss resistance | Rarero 4 14 kQ
Note Excluding quantization error (+1/2 LSB). Shown as a percentage of the full scale value.
Remarks 1. fxx : Main system clock frequency (fx or fx/2)
2. fx : Main system clock oscillatior frequency
D/A Converter Characteristics (Ta = —40 to +85 °C, Voo = 2.7 t0 5.5 V, AVss = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resolution 8 bit
Total error R = 2 MQ Notel 1.2 %

R = 4 M Note1 0.8 %

R = 10 MQ Notet 0.6 %

Setting time C = 30 pFNote 1 AVrer=4.51t055 V 10 us
15 us

Ouput resistor Roo DACSO0 = 55H 10 kS
Ro1 DACS1 = 55H 10 KQ

Analog reference AVREF1 2.7 Voo \

voitage

AVger1 current AlRer Note2 1.5 mA

Notes 1. R and C are the D/A converter output pin load resistance and load capacitance.
2. Value for one D/A converter channel.

Il b42?525 0082537 Tiu W
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DATA MEMORY STOP MODE LOW SUPPLY VOLTAGE DATA RETENTION CHARACTERISTICS (Ta = —40 to +85 °C)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
ta retenti
Data retention VoooR 2.0 5.5 v
supply voltage
Data retention Vooon = 2.0V
supply current iooor Subsystem clock stopped, - 041 10 uA
PRY feedback resister disconnected
Release signal setup time tsREL 0 us
Oscillation Release by RESET 2"/ ms
stabilization twarr
wait time Release by interrupt Note ms

Note 2'?/fxx, or 2'%/fxx through 2'7fxx can be selected by bits 0to 2 (OSTSOto OSTS?2) of the oscillation stabilization time
selection register.

Remark fxx : Main system clock frequency -
fx : Main system clock oscillatior frequency

Data Retention Timing (STOP mode release by RESET)

Internal Reset Operation
1
. HALT Mode
1

1

QOperating Mode

~—}—————— STOP Moce

Data Retention Mode ——*
)]
u
Voo T Vooor
o— {SREL -
STOP Instruction Execution
I 2
RESET j

o WAIT =]

Data Retention Timing (STOP mode release by standby release signal: interrupt signal)

HALT Mode
)) ' i )
(e STOP Mode »|a— Operating Mode
«——— Data Retention Mode
}]
(
Voo T Vooor
w— {SREL —|
STOP Instruction Execution
Standby Release Signal -
{Interrupt Request)
;<—— twart  —e]
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Interrupt Input Timing
| tintL I tinTH :
| |
INTPO-INTP6 \l \
RESET Input Timing
L trst |
RESET
IEBus Controller Characteristics (Ta = —40 to +85 °C, Voo = 5 V + 10 %)

Parameter Symbol Conditions MIN. TYP. . MAX. Unit
IEBus controller system| fs When using mode 0, 1Note 1 5.91 6.00 6.09 MHz
clock frequency 6.20 6.29 6.39 MHz

When using mode 2 5.97 6.00 6.03 MHz

6.26 6.29 6.32 MHz
Driver delay time C = 50 pFNote 2 fs = 6.00 MHz 1.6 us
(TX output — bus line) fs = 6.29 MHz 15 us
Receiver delay time fs = 6.00 MHz 0.75 Hs
(Bus line — RX input) fs = 6.29 MHz 0.7 us
Propagation delay fs = 6.00 MHz 0.9 #s
time on the bus fs = 6.29 MHz 0.85 us

2. Cisthe TX output line load capacitance.

B Ly2?525 0082539 897 M

Notes 1. For the values in the second row, the IEBus standards are not satisfied.
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PROM PROGRAMMING CHARACTERISTICS

DC Characteristics

(1) PROM Write Mode (Ta = 25 5 °C, Voo = 6.5 10.25 V, Vep = 12.5 20.3 V)

Parameter Symbol | SymbolNote Test Conditions MIN. TYP. MAX. Unit
Input voltage high ViH Vin 0.7 Voo Voo Vv
Input voltage low Viu Vi 0 0.3 Voo Vv
Output voitage high VoH VoH low = -1 MA Voo—1.0 Y
Output voltage low Vot Vou loL = 1.6 MA 0.4 V
Input leakage current Iu I 0 < Vin< Voo -10 +10 uA
Vee supply voltage Ver Vee 12.2 125 12.8 \
Voo supply voltage Voo Vee 6.25 6.5 6.75 \
Vee supply current Ipp lep PGM = Vo 50 mA
Voo supply current loo lec 50 mA

(2) PROM Read Mode (Ta =255 *C, Voo = 5.0 H0.5 V, Ve = Vob 10.6 V)

Parameter Symbo! | SymbolNote Test Conditions MIN. TYP, MAX. Unit
Input voltage high Vit Vim 0.7 Voo Voo \
Input voltage low Vi Vi 0 0.3 Voo Vv
Output voltage high Vohi VoH1 fon = =1 MA Voo-1.0 Vv

Vo2 VoHz lon = =100 pA Voo -0.5 v
Output voltage low Vou Vou loo = 1.6 mA 0.4 \
Input leakage current lu lu 0<Vin< Voo -10 +10 HA
Output leakage current iLo lo 0 < Vour € Voo, OE = Vi -10 +10 pA
Ver supply voltage Vep Vep Voo -0.6 Voo Voo +0.6
Voo supply voltage Voo Vee 4.5 5.0 5.5 \'
Vee supply current iep lep Vee = Voo 100 uA
Voo supply current Ioo locar CE = Vi, Vin= Vi 50 mA

Note Corresponding uPD27C1001A symbol.
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AC Characteristics

(1) PROM Write Mode

(a) Page program mode (Ta = 25 15 °C, Voo = 6.5 £0.25 V, Ver = 12,5 0.3 V)

Parameter Symbo! | SymbotNote Test Conditions MiN. TYP, MAX. Unit
Address setup time (vs. OE{) tas tas 2 us
OE setup time toes toes 2 us
CE setup time (vs. OEY) tces tces 2 us
Input data setup time (vs. B—EL) tos tos 2 us
Address hoid time (vs. OET) tan tan 2 us

tane tame 2 us
tanv tany 0 us
input data hold time (vs. OET) ton {om 2 us
Data output float delay time from OET | tor tor 0 250 ns
Vee setup time (vs. OEl) tvps tves 1.0 ms
Voo setup time (vs. OE4) tvos tves 1.0 ms
Program pulse width tew tew 0.095 0.105 ms
Valid data delay time from OE{ toe toe 1 us
OE pulse width during data latching tw tow 1 us
PGM setup time tPGMs teaus 2 HS
‘CE hold time teen toen 2 us
OE hold time toen foen 2 us
{b) Byte program mode (Ta = 25 =5 °C, Voo = 6.5 20.25 V, Vep = 12.5 20.3 V)

Parameter Symbo! | SymbolNote Test Conditions MIN. TYP. | MAX. Urnt
Address setup time (vs. PGMJ,) tas 1as 2 us
OE setup time toes toes 2 s
CE setup time {(vs. PGM.) tces tces 2 us
Input data setup time (vs. PGM.) tos tos 2 us
Address hold time (vs. OET) tan tan 2 us
Input data hold time (vs. PGMT) ton ton 2 us
Data output float delay time from OE " tor tor 0 250 ns
Vee setup time (vs. PGM4) tves tves 1.0 ms
Voo setup time (vs. PGM.) tvos tves 1.0 ms
Program pulse width tew tew 0.085 0.105 ms
Valid data delay time from OE. toe toe 1 us
OE hold time toen — 2 us

Note Corresponding uPD27C1001A symbol
M Luy27525 0082541 yus5 W
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(2) PROM Read Mode (Ta = 25 15 °C, Voo = 5.0 +0.5 V, Vep = Vop 10.6 V)
Parameter Symbol | SymbolNote Test Conditions MIN. TYP. | MAX. Unit
Data output delay time from address tacc tacc CE=0E=Vu 800 ns
Data output delay time from CEL tce tce OF = Vu 800 ns
Data output delay time from OEL toe toe CE =V 200 ns
Data output fioat delay time from OET tor tor CE = Vu 0 60 ns
Data hold time from address tom ton CE =0E=Wu 0 ns
Note Corresponding uPD27C1001A symbol
(3) PROM Programming Mode Setting (Ta = 25 °C, Vss =0 V)
Parameter ] Symbol Test Conditions MIN. TYP. MAX. Unit
PROM programing mode setup time tsma 10 us
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PROM Write Mode Timing (page program mode)

Page Data Latch

Page Program

Program Verify

{ H
A2 -A16
K i
tas ’ tanL -.-i l tany :
(/ T |
/ \ (—
AQ, A1
X £ /
tos t —awt—ta—{DF
o
DO - D7 Hi-Z ﬁ& X X }. -z (GO .O .O. d':.z-
. B
»iie | Datainput Li“i - Data
tves P toe Qutput e
Vep
Vep
Voo
tvos 1
Voo + 1.5
Voo
‘, Voo
} } tces toeH —=
i _ Vi
{ CE 3
[
| Vit tcen
v trw
H
Vi tww
I toes

. VIH _—!
> m
\'S

BN Lu2?525 0082543 214 WA
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PROM Write Mode Timing (byte program mode)

Program Program Verify
AD - A16 X
X
{or ‘

tas
Hi-2 \ Hi-Z oz
Do-D7  -- Data Input )} - - -} =="={ DataOutput - =
tos ton | tan !
fvps
tces
e

Vep {
Vep ‘
Voo '

Voo + 1.5

Voo ‘
Voo
tvos toew
ViH
CE /
Vi 7
o tew |
ViH _—
PGM b
Vi

toes | toe

& ViH 4\
" x /

Cautions 1. Voo shonid be applied before Vee, and cut after Ver.
2. Vep shonld not exceed +13.5 V including overshoot.
3. Disconnection during application of £12.5V to Ver may have an adverse effect on reliability.

PROM Read Mode Timing

/ ,
AQ - At6 X Effective Address g
( 1
J
|
|

_ Vin ———
CE \

Vi

' tce

_ \'i
CE f

Vie v, tor Note2

tacchetEt [ g Nowr :
i ton —r—T=—

Hi-Z 1 = \ HiZ
DO-D7 ~—--memeem-msce-ecoa- < Data Output }—} -----------
7

Notes 1. !f you want to read within the tacc range, make the OE input delay time from the fall of CE a maxmum of tacc
- toE. .
2. tor is the time from when either OE or CE first reaches Vis.
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PROM Programming Mode Setting Timing
Voo /
Voo /
0
RESET \
N
Vob /
Vep /
0
—————{sMA ———]
AQ - A16 Effective Address
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10. PACKAGE DRAWINGS

80 PIN PLASTIC QFP (O014)
B
60 ] 41 |
—r61 a0EE—
| avemen o o - — |
c—r = e v detail of lead end
o |
- v— |
T
o o e |
= m— |
B «
| S=— -
e o | )
T o o
rr— Y
Er— o
e g s—
= o |
e e p— |
i s
SB0GC-65-3B9-3
NOTE ITEM|  MILLIMETERS INCHES
Each lead centerline is located within 0.13
mm {0.005 inch) of its true position (T.P) at A 17.220.4 0.677x0.016
maximum material condition. B 14.0£0.2 0.551°93%2
Remark C 14.0%0.2 0.551'33%
Dimensions and materials of ES products are D 17.210.4 0.677+0.016
different from those of mass-production ; _
products. F 0.8 0.031
G 0.8 0.031
H 0.30£0.10 0.012°5%%
| 0.13 0.005
J 0.65 (T.P.} 0.026 (T.P.)
K 1.6£0.2 0.063%0.008
L 0.840.2 0.031:3 3%
M 0.15%309 0.006:3 903
N 0.10 0.004
P 2.7 0.106
Q 0.120.1 0.004x0.004
S 3.0 MAX. 0.119 MAX.
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80 PIN CERAMIC WQFN

A R J |
Q
-S H
N —mo— § * \
T N =
u + C D +
-
P~ o
[\ -— —anannnnnnnannnnnnnnSss so
U1 ) !
—-K
' m
i
‘r
i
|
ITEM MILLIMETERS _ INCHES
NOTE +0.008
Each lead centeriine is located within 0.06 mm (0.003 inch) of A 140+018 0551 _gq07
its true position (T.P.) at maximum material condition. 8 13.0 0.512
c 13.0 0.512
+0.008
o 14.010.18  0.551*0-008
F 1.84 0.072
G 3.56 MAX.  D0.141 MAX.
+0.004
H 0.40:0.10  0.018+3-004
i 0.06 0.003
J 0.65 (T.P) _ 0.026 (T.P.)
+0.007
K 1.0£0.15 0.039 *0-307
Q c0.3 C0.012
R 0.825 0.032
s 0.825 0.032
T R3.0 R0.118
U 10.4 0.409
U1 1.4 0.055
+0.006
W 0.75:0.15  0.030*3-0¢
z 0.10 0.004
_ X80KK-65A
65
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APPENDIX A. DEVELOPMENT TOOLS
The following development tools are available for development of systems using the uPD78P098A.

Language processor software

RA78K/QNotes 1, 2,3 Common assembler package for 78K/0 series products
CC78K/QNotes 1, 2,3 Common C compiler package for 78K/0 series products
DF7809gNotes 1,2,3 Device file for xPD78098 subseries

CC78K/0-LNotes 1, 2,3 Common C compiler fibrary source file for 78K/D series products

PROM writing tools

PG-1500 PROM programmer

PA-78P0D54GC Programmer adapter connected to PG-1500
PA-78P054KK-T

PG-1500 controligrNotes 1, 2 Control program for PG-1500

Debugging tools

|E-78000-R Common in-circuit emulator for 78K/0 series products
{E-78000-R-BK Common break board for 78K/0 series products
IE-78098-R-EM Emutation board for evaluation of uPD78098 subseries
EP-78230GC-R Common emulation probe for uPD78234 subseries
EV-9200GC-80 Socket mounted on board of user system designed for 80-pin plastic QFP
EV-9900 Jig used to remove uPD78P098AKK-T from EV-9200GC-80
SD78K/QNotes 1,2 Screen debugger for |E-78000-R
SM78KQNotes 4,5 Common system simulator for 78K/0 series products
DFgQggNotes 1,2, 4,5 Device file for yPD78098 subseries

Real-time OS
RX78K/QNotes 1,2, 3 Real-time OS for 78K/0 series
MX78K(QNotes 1, 2,3 0S for 78K/0 series

Notes 1. PC-9800 series (MS-DOS™) base
2. |BM PC/AT™ (PC DOS™) base
3. HPS000 series 300™, HPY0OO series 700™ (HP-UX™) base, SPARCstation™ (SunOS™) base, EWS-
4800 series (EWS-UX/V) base
4. PC-9800 series (MS-DOS+Windows™) base
5. IBM PC/AT (PC DOS+Windows) base

Remark The RA78K/0, CC78K/0, SD78K/0, and SM78K0 are used with the DF78098.
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Fuzzy inference development support systems

FE90QONote 1/FEgRQQNote 2

Fuzzy knowledge data creation tool

FToogoNote ;FTgpgsNote 3

Translator

Fi7gKpNotes 1,3

Fuzzy inference module

FD?aKoNotes 1,3

Fuzzy inference debugger

Notes 1. PC-9800 series (MS-DOS) base
2. IBM PC/AT (PC DOS+Windows) base
3. IBM PC/AT (PC DOS) base

Remark For development tools by the third parties, refer to 78K/0 Series Selection Guide (IF-1185).

IR L427525 0082549 73L M
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DIMENSIONS AND RECOMMENDED MOUNTING PATTERN OF CONVERSION SOCKET

Figure A-1. Dimensions of EV-9200GC-80 (reference)

A , M
! l F 0 |
f ' e S I T
S ' < ?
o o BT £ G
= | @ p=—t—t | |
= |Ev-9200GT I
SR0000000000000N000R ‘ T T o
: =1 ‘ |
No.1 pin index P O|
o |
| e |
1 H
i |
l EV-8200GC-80-GO
ITEM MILLIMETERS INCHES
A 18.0 0.709
B 14.4 0.567
c 14.4 0.567
D 18.0 0.709
E 4-C 2.0 4-C 0.079
| F 0.8 0.031
G 6.0 j 0.236
H 16.0 ‘ 0.63
I 18.7 0.736
J 6.0 0.236
C ok | 160 0.63
Lol 18.7 | 0736
Y 8.2 0.323
o ! 8.0 . 0315
N 2.5 0.098
P 2.0 0.079
Q 0.35 0.014
R $2.3 ¢0.091
s 91.5 90.059
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Figure A-2. Recommended Mounting Pattern of EV-9200GC-80 (reference)

G
0o [HHH RN
T = J =
B 4 E
dd o e
LE VE
BT O
C
B
A
EV-9200GC-80-P0
ITEM MILLIMETERS INCHES
A 19.7 0.776
B 15.0 , 0.591
C |0.65+0.02 x 19=12.3520.05| 0.026:3 3} x 0.748=0.48630%3
D |0.65+0.02 x 19=12.35+0.05| 0.0263 8%} x 0.748=0.486 '3 003
E 15.0 0.591
F 19.7 0.776
G 6.0%0.05 0.236735%
H 6.0£0.05 0.236735%3
| 0.35£0.02 0.01423%]
J $2.36+0.03 $0.093:3 8%
K 923 $0.091
L $1.57+0.03 $0.062:35%

Caution Dimensions of mount pad for EV-9200 and that for target
device (QFP) may be different in some parts. For the
recommended mount pad dimensions for QFP, refer to
*SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY
MANUAL" (IEI-1207).
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APPENDIX B. RELATED DOCUMENTS

Device-related documents

Document Namme Document Number
Japanese English
uPD78098 Subseries User's Manual IEU-854 IEU-1381
uPD78094, 78095, 78096, 78098A Data Sheet |U10146J To be released soon
78K/0 Series User's Manual - Instruction IEU-849 IEU-1372
78K/0 Series Instruction List IEM-5522 -
78K/0 Series Instruction Set IEM-5521 -
uPD78098 Subseries Special Function Register List IEM-5591 -
78K/0 Series Application Note - Fundamental (111) IEA-767 U10182E
78K/0 Series Application Note - Floating-point operation program |IEA-718 IEA-1289
Development tool-related documents (User’s Manuals)
Document Name ) Document Number
Japanese English
RA78K Series Assembler Package Operation EEU-809 EEU-1399
Language EEU-815 EEU-1404
RAT78K Series Structured Assembler Preprocessor EEU-817 EEU-1402
CC78K Series C Compiler Operation EEU-656 EEU-1280
Language EEU-655 EEU-1284
CC78K Series Library Source File EEU-777 -
CC78K/0 C Compiler Application Note ] Programming know-how | EEA-618 -
PG-1500 PROM Programmer EEU-651 EEU-1335
PG-1500 Controller PC-9800 series (MS-DOS) base EEU-704 To be prepared
PG-1500 Controller 1BM PC series (PC DOS) base EEU-5008 EEU-1291
IE-78000-R EEU-810 EEU-1398
1E-78000-R-BK EEU-867 EEU-1427
IE-78098-R-EM EEU-933 EEU-1473
EP-78230 EEU-985 EEU-1515
SM78K/0 System Simulator Reference EEU-5002 To be released soor
SD78K/0 Screen Debugger PC-9800 series (MS-DOS) base | Introduction EEU-852 -
Reference EEU-816 -
SD78K/0 Screen Debugger IBM PC/AT (PC DOS) base Introduction EEU-5024 EEU-1414
Reference EEU-993 EEU1413

Caution The contents of the above documents are subject to change without notice. Be sure to use the

latest edition for designing.
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Embedded software-related documents (User's Manuals)

Document Name

Document Number

Japanese English

78K/0 Series Real-Time OS Fundamental EEU-812 ~

Installation EEU-911 -

Technical EEU-913 -
78K/0 Seies OS MX78K0 Fundamental EEU-5010 -
Fuzzy Knowledge Data Creation Tool EEU-829 EEU-1438
78K/0, 78K/ll, 87AD Series EEU-862 EEU-1444
Fuzzy Inference Development Support System - Translator
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-912 EEU-1458

Others

Document Number

Document Name
Japanese English
Package Manual IEI-635 1EI-1213
Semiconductor Device Mounting Technology Manual IEI-616 IEI-1207
Quality Grade on NEC Semiconductor Devices 1EI-620 1£1-1209
NEC Semiconductor Device Reliability/Quality Control System IEM-5068 -
Electrostatic Discharge (ESD) Test MEM-539 -
Semiconductor Device Quality Guarantee Guide MEI-603 MEI-1202
Microcontrolier Related Product Guide - Other Manufacturers MEI-604 -

Caution The contents of the above documents are subject to change without notice. Be sure to use the
latest edition for designing.
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NOTES FOR CMOS DEVICES

(D 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.

(2 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
device behave differently than Bipolar or NMOS devices. Input levels 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 Voo 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. Produc-

tion 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 imme-
diately after power-on for devices having reset function.
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Some of the related documents are preliminary without any indication.

FIP is a registered trademark of NEC Corporation.

IEBus and QTOP are trademarks of NEC Corporation.

MS-DOS and Windows are trademarks of Microsoft Corporation.

PCIAT and PC DOS are trademarks of IBM Corporation.

HP9000 series 300, HP 9000 series 700, and HP-UX are trademarks of Hewlett-Packard Co.
SPARC station is a trademark of SPARC International, Inc.

SunOS is a trademark of Sun Microsystems Inc.

The export of these products from Japan is regulated by the Japanese government. The export of some or all of these
products may be prohibited without governmental license. To export or re-export some or all of these products from a
country other than Japan may also be prohibited without a license from that country. Piease call an NEC sales
representative. ‘

Licence needed : uPD78P098AKK-T
The customer must judge the need for licence : uPD78P098AGC-3B9

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility for any errors which may appear in this
document.

NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.

While NEC Corporation has been making continuous effort to enhance the reliability of its semiconductor devices,
the possibility of defects cannot be eliminated entirely. To minimize risks of damage or injury to persons or
property arising from a defect in an NEC semiconductor device, customer must incorporate sufficient safety
measures in its design, such as redundancy, fire-containment, and anti-failure features.

NEC devices are classified into the following three gquality grades:

“Standard”, “Special”, and “Specific”. The Specific quality grade applies only to devices developed based on
a customer designated “quality assurance program” for a specific application. The recommended applications
of a device depend on its quality grade, as indicated below. Customers must check the quality grade of each
device before using it in a particular application.

Standard: Computers, office equipment, communications equipment, test and measurement equipment,
audio and visual eguipment, 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: Aircrafts, aerospace equipment, submersible repeaters, nuclear reactor control systems, life
support systems or medical equipment for life support, etc.

The quality grade of NEC devices in “Standard” unless otherwise specified in NEC's Data Sheets or Data Books.
If customers interd to use NEC devices for applications other than those specified for Standard quality grade,
they should contact NEC Sales Representative in advance.
Anti-radioactive design is not implemented in this product.
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N E For literature, call toll-free 7 a.m. to 6 p.m. Pacific time: 1-800-366-9782 ]

i FAX uestto: 1-800-729-9288
NEC Electronics Inc. or FAX your request to

CORPORATE HEADQUARTERS* ; . . 1

No part of this document may be copied or reproduced in any formor by any means without prior written consent of NEC Electronics inc. (NECEL). 1

2880 Scott Boulevard The information in this document is subject to change without notice. ALL DEVICES SOLD BY NECEL ARE COVERED BY THE PROVISIONS

APPEARING IN NECEL TERMS AND CONDITIONS OF SALE ONLY, INCLUDING THE LIMITATION OF LIABILITY, WARRANTY, AND
P.0. Box 58062 PATENT PROVISIONS. NECEL makes no warranty, express, statutory, implied or by description, regarding information set forth herein or
Santa Clara, CA 95052-8062 regarding the freedom of the described devices from patent infringement. NECEL assumes no responsibility tor any etrors that may appear in
TEL 408-588-6000 this document. NECEL makes no commitments 1o update or to keep current information contained in this document. The devices listed in this
* As of September 3, 1996 document are not suitable for use in applications such as, but not limited to, aircraft control systems, aerospace equipment, submarine cables,

nuclear reactor control systems and life support systems. "Standard” quality grade devices are recommended for computers, oftice equipment,
communication equipment, test and measurement equipment, machine tools, industrial robots, audio and visual equipment, and other consumer :
products. For automotive and transportation equipment, traffic | anti-di and anti-crime systems, it is recommended that the i
customer contact the responsible NECEL salesperson 10 determine the reliabiity requirements for any such application and any cost adger. |
i

NECEL does not recommend or approve use of any of its products in life support devices or systems or in any application where failure could
result in injury or death. If customers wish to use NECEL devices in applications not intended by NECEL, customer must contact the responsible
NECEL sales people to determine NECEL's willingness to suppon a given application.

©1996 NEC Electronics Inc/Printed in U.S.A. U10203EJ1V0DS01
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