DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
uPD78P018F

8-BIT SINGLE-CHIP MICROCONTROLLER

DESCRIPTION

The uPD78P0O18F is a member of the uPD78018F subseries of 78K/0 series products. The internal mask ROM of the
uPD78018F is reptaced with one-time PROM or EPROM.

Because the yPD78P018F can be programmed by users, it is ideally suited for applications invoiving the evaluation of
systems in developmaent stages, small-scale production of many different products, and rapid development and time-to-
market of new products.

Caution The yPD7BP018FDW and 78P018FKK-S are not guaranteed to maintain the reliability level required for
mass production of the customer's devices. Please use only experimentally or for evaluation purposes
during trial manutfacture,

Detailed descriptions of functions are provided in the following documents. Be sure to read them before
designing.
uPD78018F, 78018FY Subseries User's Manual : 1EU-1397
78K/0 Series User's Manuai-instructions : {EU-1372

FEATURES

« Pin compatible with mask ROM version {except Vep pin)

* Internal PROM: 60 Kbytes Net!
HPD78PO18FDW, 78PQ18FKK-S : Re-programmable (suited for system evaiuation)
1PD78P01BFCW, 78P01BFGC-ABS, 78P018FGK-8AB : Programmabie only once (suited for small-scale production)

* Internal high-speed RAM: 1024 bytes "o

¢ Internal expansion RAM : 1024 bytes Vo2

« Buifer RAM: 32 bytes

* Operable over same supply voltage range as mask ROM version (1.8 to 5.5 V)

* QTOP™ microcontrolier supported

Notes 1. The capacities of internal PROM and internal high-speed RAM can be changed by means of the internal memory
size switching register (IMS).
2. The capacity of the internal expansion RAM can be changed by means of the internal expansion RAM size
switching register (IXS).

Remark QTOP Microcontroiler is a general term for microcontrollers which incorporate one-time FROM and are
totally supported by NEC's programming service (from programming to marking, screening and verification).

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

Document No. U10955EJ1V0ODS00 (1st edition) The mark * shows major revised points.
{Previous No. 1P-3407)

Date Published March 1996 P © NEC Corporation 195
Printed in Japan
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Ditferences from mask ROM version are as follows:

» The same memory mapping as on a mask ROM version is possible by setting the internal memory size

switching register (IMS) and the internal expansion RAM size switching register (IXS).
* There is no function for incorporating pull-up resistors by means of a mask option for P60 to P63 pins.

in this document, the term PROM is used in parts common to one-time PROM versions and EPROM versions.

ORDERING INFORMATION

Part Number

Package Intarnat ROM
HPD78PO18FCW 64-pin plastic shrink DIP (750 mil) One-time PROM
pPD78PO18FDW How 64-pin ceramic shrink DIP {with window) (750 mil) EPROM
uPD78P01BFGC-AB8 64-pin plastic QFP (14 x 14 mm) One-time PROM
#PD78P018FGK-BAS 64-pin plastic LQFP (12 x 12 mm) One-time PROM

uPD78PC1BFIK-S N

Note Under development

64-pin ceramic WQFN (14 » 14 mm)

EPROM

QUALITY GRADE

Part Number Package Quality Grade
HPD78PO1BFCW 64-pin plastic shrink DIP (750 mil) Standard
#PD78PO1BFDW Mot 64-pin ceramic shrink DIP (with window) (750 mil) Not applicable

4PD78PO1BFGC-ABB
4PD78PO18FGK-8A8
UPD7BPOTBFKK-S Hote

Note Under development

64-pin plastic QFP (14 x 14 mm)
64-pin plastic LQFP (12 x 12 mm)
64-pin ceramic WQFN (14 x 14 mm)

(for function evaiuation)
Standard

Standard

Not applicable

(for function evaluation)

Piease refer to "Quality grade on NEC Semiconductor Devicas” (Document number IEI-1209) published by NEC
Corporation to know the specification of quality grade on the devicas and its recarnmended applications.

610



NEC uPD78P018F

78K/0 SERIES DEVELOPMENT
The foliowing shows the 78K/0 series product development. Subseries names are shown inside frames.

: Products in mass producution

Y subseries products are compatible with 1?C bus.
. Control
100-pin / uPD78078 [ uPD78078Y / A timer was added to the pPD78054 and external interface function was enhanced
100-pin l pmgomy uPD78070AY/, ROM-less versions of the uPD78078

80-pin 7 uPD7BOBBF # ;PD7B058FY,’ EMI-noise-reduced versions of the yPD78054
80-pin ‘r LPDFeIEL ‘/‘ """" UART and D/A converter were added to the uPD78014, and /O was enhanced
1 . Low-voltage (1.8 V) operation versions of the uPD78014, expanded choice of
84-pin ROM and RAM capacities
64-pin uPO78014Y /' An A/D converter and 16-bit timer were added to the yPD78002
64-pin PD780001 An A/D was added to the uPD78002
64-pin Basic subseries for control
42/44-pin On-chip UART, capable of operating at low-voitage (1.8 V)
. FIP™driving
78K/0 Y | | 100-pin The 10 and FIP G/D of the PD78044A were enhanced, Display output total: 53

Series

— 80-pin uPD78044A A 6-bit U/D counter was added to the yPD78024, Display output total: 34
| 64-pin uPD78024 Basic subseries for driving FIP, Display output total: 26

LCD driving
DY Loty iAoy v The SIO of the yuPD78064 was enhanced,
100-pin  + yPD780308 uPD780308Y,' and ROM and RAM capacities expanded

1, HTHIBOSU0 u rOToUee
100-pin é gPD78064B; EMI-noise-reduced version of the uPD78064
| 100-pin uPD78084 //uPD78064Y ; Basic subseries for driving LCD, on-chip UART
|EBus™ supported

[ 80-pin uPD78088 An |EBus controller was added to the ,PD78054

I

t— 64-pin PWM output, LV digital code decorder, Hsync counter provided
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The foliowing table shows the functional differences among subseries.

Function | £om Timer 8-bit | 8-bit Seriaf o n\n/:r: External
Part Number Capacity | o it | 16-bit {waten| wor | AP | DA Intertace [ vaige | FXPANSION
Control | uPD78078 |32K-60K | 4ch | 1ch | 1ch | 1ch | 8o | 2¢h |3ch (UART: 1ch) | 88 | 1.8V | Available
WPD78070A | — 61 | 27V
,iPD7B0BSF |48 K60 K | 2 oh o
PD78054 |16 K60 K 20V
ZPD78018F |8 K-60 K — Jzeh 5 | 18V
APD78014 |B K-32 K 27V
PD780001 [B K — 1= Tch 39 —
4PD78002 |8 K-16 K Teh — 53 Availabie
APD78083 pus Fon T ch (UART. 1ch) | 33 | 18V =
FIP drive | #PD780208 |32 K60 K | 2oh | 1ch | 1R | Toh | Boh | — |2ch 74 | 2.7V —
UPD7B044A |16 K-40 K 68
WPD78024 |24 K-32 K 54
LCD drive uPD780308 [48 K-60K | 2ch [ 1ch | Tch | 1¢h ! 8ch | — |3ch (UAAT: 1ch) 57 18V —
APD780648 |32 K 2 oh (UART: 1ch) Zov
L PD78064 |16 K32 K
TEBus APD78098 |32 K-B0K | 2ch | Toh | Tch | 1oh | 8ch | 2ch |3 oh (UART. ich) | 69 | 27V | Avaiable
Supported
v APD78P014 |32 K Foh | — 1 — [ teh|8ch| = |zeh B4 | 45V | Avanable
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FUNCTIONAL OVERVIEW (1/2)

item Function
PROM B0 Kbytes Not»!
Internal high- 1024 bytes Mew
internat . speed RAM
memory i Internat 1024 bytes News2
i expansion RAM
| : Buffer RAM 32 bytes
Memory space I 64 Kbytes
i ‘ f
General-purpose registers | 8 bits » 32 registers (8 bils » B registers x 4 banks}) _“
—— - e e

Instriction cycle

* When main system
 clock selected

instruction execution time cycle modification function provided.

© 0.4 pus/0.8 ps/1.6 us/3.2 us/6 4 us (@10.0-MHz operation)

" Wher: sutsystem
i clock selected

122 ps (832.768-kHz operation)

Instruction set

« 16-bit operation

« Multiplysdivide (B bits x 8 bits, 16 bits -~ 8 bits)

« Bit manipulate (set, reset. test, boolean operation)
* BCD adjust, etc

1/0 ports

Totat 153
+ CMOS input 2
« CMOS 1/0 47
+ N-channel open-drain {/O

{15-V withstand voltage} : 4

A/D converter

+ 8-bit resolution x 8 channels
» Operable over a wide powsar supply voltage range: Voo = 2.7 t0 55 V

Serial interface

* 3-wire/SBI/2-wire mode selectable: 1 channal
. * 3-wire serial 1/0 mode {on-chip max. 32 bytes automatic data transmit/receive function}: 1 channel

Timer

« 16-bit timer/event counter : 1 channel
» 8-bit timer/event counter 2 channels
* Watch timer 1 channa!
* Watchdog timer 1 channel

Timer output

3 {14-bit PWM output x 1}

Clock output

39.1 kMz, 78.1 kHz, 156 kHz, 313 kHz, 625 kHz, 1.25 MHz (@ 10.0-MHz operation with main
system clock), 32.768 kHz (@32.768-kHz operation with subsystem clock)

Buzzer output

2.4 kHz, 4.9 kHz, 9.8 kHz (@ 10.0-MHz operation with main system clock)

Vectorad
interrupts

Maskable internal : 8
interrupts External : 4
‘Non-maskable internal - 1
interrupt

§oftware Internat @ 1
interrupt 1
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FUNCTIONAL OVERVIEW (2/2)

ltem ! Function
Test input Internal 1
External : 1
Supply voltage Voo=181055V

Operating ambient
temperature
Package * §4-pin plastic shrink DIP (750 mil)

« 64-pin ceramic shrink DIP (with window)} (750 rmil} Nei»
s 64-pin piastic QFP (14 x 14 mm)

* B4-pin plastic LQFP (12 x 12 mm)

* B4-pin ceramic WQFN (750 mil) Nete2

Ta = —40 to +85°C

Notes 1. The internal PROM and internal high-speed RAM capacities can be changed with the internal memory size
switching register (IMS).
2. The internal expansion AAM capacity can be changed with the internal expansion RAM size switching
register {IXS).
3. Under development

614



NEC

uPD78P0O18F

PIN CONFIGURATION (Top View)

(1) Normal operating mode

« 64-pin Plastic Shrink DIP (750 mil)

#PD78PO1BFCW

* 64-pin Ceramic Shrink DIP (with window) (750 mil) N

uPD78PO18FDW

P20/Si1
P21/S01
P22/SCK1
P23/5TB
P24/BUSY
P25/S10/SB0
P26/SO0/SB1
P27/SCKO
P30/TO0
P31/TO1
P32/TO2
Pa3/Ti
P34/TI2
P35/PCL
P36/BUZ
P37
Vss
P40/ADO
P41/ADA
P42/AD2
P43/AD3
P44/AD4
P45/ADS
P46/AD6
P47/AD7
P50/A8
P51/A9
P52/A10
P53/A11
P54/A12
P55/A13
Vss

Note Under development
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Cautions 1. Always connect the Vep pin to Vss directly.

2. Always connect the AVoo pin to Voo.
3. Always connect the AVss pin to Vss,

AVRer
AVoo
P17/ANI7
P 16/ANI6
P15/ANIS
P14/ANI4
P13/ANI3
P12/ANI2
P11/ANI1
P10/ANIO
AVss
PO4/XTH
XT2

Vep

X1

X2

Voo
POJ/INTP3
PO2/INTP2
PO1/INTPA
POO/INTPO/TIO
RESET
P87/ASTB
PE6/WAIT
PE5/WR
PE4/RD
P63

P82

P61

P60
P57/A15
P56/A14
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NEC LPD78P018F
« 64-pin Plastic QFP (14 x 14 mm)
uPD78P018FGC-AB8
* 64-pin Plastic LQFP (12 x 12 mm)
#PD78P018FGK-8A8
* 64-pin Ceramic WQFN (14 x 14 mm) Me*
uPD78PO18FKK-S
@ ©
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™ o o~ o o N o o~ > > - - - - - -
o a. o 0. o o a. 'S < < a. o a a o o
Y99 PYRYY
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! | | : t i ‘
l ¥ Y v s t ) Y
64 63 62 61 60 59 58 57 56 55 &4 53 52 51 50 49
P30/T00 (O—nf 1 48 [«+—=) P11/ANI1
P31/TO1 — 2 Q 47 [—) P10/ANID
P32/Toz (e—»f 3 46 | Avss
PaaTit (Oe—w] 4 45 | PO4/XT1
P34T2 Oe—>| 5 44— xT2
pasipeL (Ore——nl 5 a3 0 ver
P3s/BUZ Ore—] 7 42— xt1
P37 (e—w g 4t b—C x2
Vss O“““—— 9 40 ‘-*‘C Voo
P4o/AD0 (el 10 39 ) P03/NTP3
Pa1/aD1 O] 11 38 [e—() PO2/INTP2
paz/aD2 Oe—] 12 37 [«—3 PO1ANTP1
P43/AD3 (Ore—»] 13 36 [ POOANTPO/TIO
P44/ADs (el 14 35 (e——-+) RESET
P4s/ADs (Ore— 15 34 fe—»() P67/ASTB
P46/ADE (re—a] 16 33 f+—() P&EWAIT
17 18 19 20 21 22 23 24 25 26 27 28 29 30 81 32
I I I A A T T f
. : | ! !
A d ! hadahda
[P é { é 6 é} C o
52z iz BEEERS
SE e SR8 80 £ 8
b 2 a4 0o oo o oo & a

Note Under development
Cautions 1. Always connect the Vee pin to Vss directly.

2. Always connect the AVoo pin to Voo.
3. Always connect the AVss pin to Vss.
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P00 to P04
P16 to P17
P20 to P27
P30 to P37
P40 to P47
P50 to P57
P60 to PB7
INTPO to INTP3
Tid to Ti2
TOO0 to TO2
$80, $B1
8io, Sit
800, SO1
5CKo, SCK1
PCL

BUZ

STB

. Port0

. Port 1

: Port2

. Port3

: Portd

. Port5

: Port 6

. Interrupt from Peripherals
: Timer Input

. Timer Output

: Serial Bus

. Serial Input

: Seriat Qutput

. Serial Clock

. Programmable Clock
: Buzzer Clock

. Strobe

BUSY

ADQ to AD7
A8 to A15
RD

WR

WAIT
ASTB

X1, X2
XT1, XT2
RESET
ANIO to ANI7
AVoo

AVss

AVaer

Voo

Vep

Vss

. Busy

: Address/Data Bus

. Address Bus

: Read Strobe

. Write Strobe

: Wait

1 Address Strobe

: Crystal (Main System Clock]
. Crystal {Subsystem Clock)
. Reset

: Analog Input

1 Analog Power Supply

: Analog Ground

: Analog Reference Voltage

: Power Supply

. Programming Power Supply
: Ground
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(2) PROM programming mode

+ 84-pin Plastic Shrink DIP (750 mil)

HPD78PO18FCW
+ 64-pin Ceramic Shrink DIP {(with window) (750 mil) "=
uPD78PO18FDW
; (g
2
3
4
5
6
7
8
9 -
55 A
54 b Vss
53 |00 (L)
52 p——_) Open
51 F T Ve
Note Under development
Cautions (L) : Individually connect to Vss via a pull-down resistor.

1.
2. Vss : Connect to GND.
3. RESET : Set to low level.
4. Open : Leave open.
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» 64-pin Plastic QFP (14 x 14 mm)
HPD78PO18FGC-AB8
« 64-pin Plastic LOFP (12 x 12 mm)
uPD78PO1BFGK-8A8
* 64-pin Ceramic WQFN (14 x 14 mm) Noe
HPD78P0O18FKK-S
Z g 2 2
> >
{ D) OO e
0000000000000
! H B i i
s L I t | Lo | i
! ; b J
1! ; * L '\ ‘
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49 P
Do 1 48 3]
X (W)
01 Oe——sl 2 O 47 ;
p2 (Oe—s 3 46 [ vss
D3 Qﬂ——J 4 a5 f—— W
04 Cre—sel s 44 |—— open
ps Ol 6 43 f———C ver
pe Oe—nl 7 a2 —O W
07 Oe—l 8 41 |——" open
vss O——1 9 40— Vo
a0 O—— 10 39 [ (UL
At Ol 11 38 [e—-( PGM
A2 O— 12 7 W
a3 O— 13 36 [«— Ag
As O—»t 14 35 le——- RESET
a5 C——»] 15 3 W*OI
~~ | ®)
as C—=| 18 33—
i7 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
[ | !
BiERERRNERRRERE
YRR
66boobebdobbobdd
N R e 9 - NN ™2 T W = oo
<< X X T Tz I = o o
Note Under development
Cautions 1. (L) : individually connect to Vss via a puli-down resistor.
2. Vss : Connect to GND.
3. RESET : Set to low ievel.
4. Open :Leave open.
AO to A16 . Address RESET : Reset
Do te D7 . Data Bus Voo . Power Supply
CE . Chip Enable Ve : Programming Power Supply
OE : Output Enable Vss : Ground
PGM : Program
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BLOCK DIAGRAM
TOO/P30 =1 15.bit TIMER/ (:jj ol ~ P00
TIOINTPOPO0 EVENT COUNTER o !(: PORTO K" Po1-PO3
| I PO4
TOVP31 =— sl TMER/ ‘
TI1/P33 ———=] EVENT COUNTER 1 N poATt KT prop1r
i ‘ N N
TO2/P32 =8t TIMER/ N
Ti2/P34 ——~1 EVENT COUNTER 2 f<; <:: PORT2 !<L$ P20-P27
| |
WATCHDOG TMER K. LK eoRts (T pao-par
WATCH TMERF,
VATCHTIMER K\, ! N porT4 KT Paopar
N v
| [ PROM j
810/SB0/P25 =] I ! tcPuCORE| |0 Koytes)| |
- | SERIAL N I KM poRTs - P50-PST
SO0/SB1/P26 INTERFACE 0l s ] . =
SCRo/P27 =— i 7
L= kY "  rorTs > P60-P67
SH/P20 ——=| B A Rl
SO1/PR1 =— TS \ »
§BKi/Pag =] SERIAL p i0 : | ) 2335?33
INTERFACE 1[N\ N |
STE/P23 =] |, A8IP50-
BUSYP24 ‘ by A15/P5T
‘ RAM A EXTERNAL _,
ANIGIP10- - | |0 bytes) e
ANTP17 o] | b — Wh/PES
AVeo AD CONVERTERK P e WATT/PES
AVss — i — ASTB/PE7
AVage —1 : |
| RESET
INTPO/POO- INTERRUPT | o X1
INTP3/P03 CONTROL |/ SYSTEM | s
‘\ CONTROL
1 e XT1/PO4
BUZ/P36 BUZZER OUTPUT X2
RN
CLOCK OUTPUT) A~ ‘ | |
PCLP
35 CONTROL Voo Vs Vee L
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1. DIFFERENCES BETWEEN THE ;PD78P018F AND MASK ROM VERSIONS

The uPD78PO18F is a single-chip microcontroller with an on-chip one-time PROM or one-time EPROM which has
program write, erase, and rewrite capability.

It is possible to make all the functions except for PROM specification and mask option of P60 to P63 pins, the same as
those of mask ROM versions (uPD78011F, 78012F, 78013F, 78014F, 78015F, 78016F, and 78018F) by setting the internal
memory size switching register (IMS) and the internal expansion RAM size switching register (IXS).

Differences between the uPD78P018F and mask ROM versions are shown in Table 1-1.

Table 1-1. Differences between ,uPD78P018f= and Mask ROM Version

Parameter uPD78PO1BF Mask ROM Versions
ROM type One-time PROM/EPROM Mask ROM
ROM capacity 60 Kbytes uPD78011F : 8 Kbytes
4#PD78012F : 16 Kbytes
uPD78013F : 24 Kbytes
4uPDT7B014F : 32 Kbytes
uPD78015F : 40 Kbytes
uPD78016F : 48 Kbytes
uPD78018F : 60 Kbytes
Internal high-speed RAM capacity 1024 bytes uPD78011F : 512 bytes
uPD7BO12F : 512 bytes
uPD78013F : 1024 bytes
UPD7B014F : 1024 bytes
uPD7B015F : 1024 bytes
uPD78016F : 1024 bytes
4PD7B018F : 1024 bytes
Internal expansion RAM capacity " 1024 byte uPD78011F : No
| uPD78012F : No
uPD78013F : No
uPD78014F : No
4PD78015F : 512 bytes
uPD78016F : 512 bytes
. uPD78018F : 1024 bytes
internal ROM, internal high-speed : Yes Mot No
RAM capacity changeable with internal:
memory size switching register
Internal expansion RAM capacity Yes Nete No
changeable with internal expansion
RAM size switching ragister ; !
IC pin No i Yes
Vep pin Yes No

Mask option of PEQ to P63 pins

Putl-up resistor is not incorporated.

Pull-up resistor can be incorporated by mask
option,

Electrical spacifications

See respective data sheet of individual products.

Notes 1. The internal PROM capacity becomes 60 Kbytes and the internal high-speed RAM capacity becomes 1024 bytes

by the RESET input.

2, The internal expansion RAM capacity becomss 1024 bytes by the RESET input.
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2. PIN FUNCTIONS
2.1 Pins During Normal Operating Mode

(1) Port Pins (1/2)

Alternate
Pin Name I{e] Function After Reset N
Function
P00 Input | Port0 Input only input INTPO/TIO
Po1 Input/ 5-bit /O port Input/output can be specitied bit-wise. Input INTP1
Po2 output When used as an input port, internal pull-up INTP2
resistor can be connected by software.
PO3 INTP3
PO4 Notat Input Input onty Input XT1
P10 1o P17 Input/ | Port1 Input ANIO to ANI7
output | 8-bit inputioutput port.
Input/output can be specified bit-wise.
When used as an input port, intemat puil-up rasistor can be
connscted by software, Note2
P20 Input/ Port 2 input si1
P21 output | 8-bit input/output port. 501
Input/output can be specified bit-wise.
Pa2 When used as an input port, internal pull-up resistor can be SCK1
P23 connected by software. sT8
P24 BUSY
P25 S10/SB0
P26 SO0/SB1
P27 SCKO
P30 input/ | Port3 nput TOO
Pat output | 8-bit input/output port. TO1
input/output can be specified bit-wise.
P32 When used as an input port, intemal pull-up resistor can be To2
P33 connacted by softwara. Lk
P34 Ti2
P35 PCL
P36 BUZ
P37 —
P40 to P47 | Input/ | port 4 input ADO to AD7
output | g-bit inputioutput port.
Input/output can be specified in 8-bit units.
When used as an input port, interna! pull-up resistor can be
connected by software.
Test input flag (KRIF) is set to 1 by falling edge detection.

Notes 1. When using the PO4/XT1 pin as an input port, set bit 6 {FRC) of the processor clock control register (PCC)
to 1. Do not use the internal feedback resistor of the subsystem clock osciliator,
2. When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input, the internal pull-up resistor is
automaticaily disabled.
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(1) Port Pins (2/2)
Pin Name o Function Aftar Reset Altemgte
Function
P50 to P57 | Inputy | Ports input A8 to A15
output 8-bit input/output port.
LEDs can be driven directly.
Input/output can be specified bit-wise.
When used as an input port, intarnal puli-up resistor can be con-
nacted by software.
P6o input/ | Port 6 N-ch open-drain inputioutput port. | 'MPut -
P61 output 8-bit inputioutput port. LEDs can be driven diractly.
P62 Input/output can be specified
bit-wise.
P83
PB4 )
When used as an input port,
Pes puli-up resistor can be connected by WR
P66 software. WAT
P67 ASTB
(2) Non-port Pins (1/2)
Alternate
Pin Name 7l Function After Reset i )
Function
INTPC Input External interrupt input by which the effective edge (rising edge, input PoO/TIO
INTPY falling edge, or both rising edge and falling edge) can be specified. POt
INTP2 P02
INTP3 Falling edge detection external interrupt input. P03
slo Input Serial interface serial data input. Input P25/580
S P20
S00 Cutput | Serial interface serial data output. input P26/SB1
SO1 P21
SBO Input/ Serial interface serial data input/output. tnput P25/S10
SB1 output P26/SO0
SCKO input/ Serial interface serial clock input/output. input P27
SCK1 output P22
8T8 Qutput | Serial interface automatic transmit/receive strobe output. Input P23
BUSY Input Serial interface automatic transmit/receive busy input. input P24
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(2) Non-port Pins (2/2)

Pin Name o Function Aftor Reset ‘;‘ﬁ:g;‘r‘:
Tio input External count clock input to 16-bit timer (TMO). input POOANTPO
™ External count clock input to 8-bit timer (TM1). P33
Ti2 Externai count clock input to 8-bit timer (TM2). P34
TOO Output 16-bit timer output (shared as 14-bit PWM output). Input P30
TO1 8-bit timer output. P31
TO2 P32
PCL Output Clock output {for main system clock, subsystem clock trimming). Input P35
BUZ Qutput Buzzer output. P36
ADO to AD7 | Input/ Low-order address/data bus at external memory expansion. Input P4( to P47

output
A8 to A15 Qutput High-order address bus at extarnal memory expansion. Input P50 to P57
RD Output Externai memory read operation strobe signal output. Input P64
WR External memory write operation strobe signa! output. P65
WAIT input Wait insertion at external memory access. Input P66
ASTB Output Strobe output which latches the address information output at port 4 and Input P&7
port 5 10 access external memory.
ANIO to ANI7 | Input A/D converter analog input. Input :Pi0to P17
AVrer Input A/D converter reference voltage input. — i —_—
AVeo — A/D converter analog power supply. Connected to Voo. - —
AVss — A/D converter ground potential. Connected to Vss. — —
RESET : input System reset input. —_ -
X1 input Main system clock oscillation crystal connection. — —
x2 — L= —
XT1 Input Subsystern clock oscillation crystal connection. {nput P04
XT2 — — : —
wVoo — Positive power supply. - | -
Vop — High voltage applied during program write/verify. In normal operating mode, —_ ; —
cannected to Vss diractly. j
i Vss — Ground potential. -— -
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2.2 Pins During PROM Programming Mode

Pin 1o

Function
RESET Input Sets PROM programming mode.
When +5 V or +12.5 V is applied to the Ve and low level is applied to RESET pin, microcentroller is
shifted to PROM programming mode.
Vee Input

Appiies high voltage during PROM programming mode setting and program write/verify.
AQ to A16 Input Address bus

DO to D7 Input/ Data bus

output
CE input PROM enable input/program pulse input.
OE Input Read strobe input to PROM.
PGM nput Program/program inhibit input in PROM programming mode.
Voo — Positive power supply
Vss — Ground potential
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2.3 Pin VO 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 2-1.
For the input/output circuit configuration of each type, see Figure 2-1,

Table 2-1. Types of Pin VO Circuits

Pin Name Icnl‘::;/:‘.'r'f:; o] { Recommended Connection when Net Used
POC/INTPO/TIO 2 Input | Gonnected to Vss.
PO1/INTP 8-A Input’output individuaily connected to Vss via a resistor. o
PO2/ANTP2
PC3/ANTP3
POa/XT1 16 I Input Connected to Voo.
P10/ANIO 1o P17/ANI7 " Inputioutput individually connected to Voc or Vss via a resistor
P20/5H 8-A
P21/801 5-A
P22/SCK1 8-A
P23/STB 5-A
P24/BUSY 8-A
P25/S10/SBO 10-A
P26/SC0/SB1
P27/5CK0
P30/TQ0 5-A
P31/TO1
P32/TO2
P33/Ti 8-A
P34/TI2
P3s5/PCL 5-A
P36/BUZ
P37 i
P40/ADO to P47/AD7 5-E ' Individually connected to Voo via a registor.
P50/A8 1o P57/A15 5-A individually connected to Voo or Vss via a resistor.
P60 to P63 13-0 individually connected to Voo via a resistor.
P84/RD 5-A Individually connected to Voo or Vss via a resistor.
PES/WR
P&B/WAIT
PB7/ASTB
RESET 2 Input —
XT2 16 - Leave open.
AVrer — Connected to Vss.
AVoo Connected to Voo .
AVss Connected to Vss .
Ver Connected to Vss directly.
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Figure 2-1. Pin Input/Output Circuits

Type 10-A Vf’

o o
2,

data *A~:F:D»1 chm

Voo
N O - R ke i
data—— =P
2 IN/ OUT
. _open drain |
output disable —
Schmitt-Triggered Input with Hysteresis Characteristic
Type 5-A l Voo Type 11 I Voo
| ? £
i e — > | [*P -ch
pullup — o . nable
enable { E P-ch . g +Veo |
Vm E ata Q= E P-ch
et ! A —4—-<IN/OUT
- r— | [=P-en output | TT) e [FNch
—oIN/OUT disable Pch s
Comparator,
output _ il _— 4
28, T =D ST
— — Vrer (Threshold Voitage)
" e e
enable mr?able -
x
Type 5-E l Voo Type 13-D }
-+
i
pullvp D I =+ IN/OUT
enable E P-ch

Voo i
j%_ e owiour 'g !
utput kaj‘——‘} Do-{fedcn RD-——[=pen |
disable —;L ] ‘l E i
3 B ‘> - o
Middle-Voltage Input Butfer
Type 8-A Vno Type 16
feedback
pullup cut:oﬂ
enable D ‘EP ch pont !
ch |
ey A ﬂ—ﬁ¥A«>o~*
data- ﬂ—_‘:>D _{ r__/\ .
é 4,41._0 IN/OUT .
ouput “T° g N ’{ D
disable ; |
5
*"*0@—# XT1 XT2
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3. INTERNAL MEMORY SIZE SWITCHING REGISTER (IMS)

This register is used {o disable the use of part ot the interna! memory by software. By selting this register (IMS}), itis possible
to get the same memory mapping as that of the mask ROM versions with a different internal memory (ROM, RAM).

IMS is set with an B-bit memory manipulate instruction.

RESET input sets IMS to CFH.

Figure 3-1. Internal Memory Size Switching Register Format

Symboi 7 6 5 4 3 2 1 0 Address After Reset RW
IMS [ramziramiiraMo o Tromajromzromilromo|  Frron  cRH w
[ 1; T T _.g_.‘__.
! ‘L__ ,,,,,, - F!OMC&THOMZJL ROM1 f ROMO | Selection of internal ROM Capacity|
] 0 R 0 | 8Kbytes
! 0 1 0 0 | 16 Kbytes
‘ 0 1 1 Q 24 Kbytes
1 0 o] 0 32 Kbytes T
i 1 0 1 0 40 Kbytes R
1 1 o] 0 48 Kbytes
! 1 ‘r 1 1 l‘,_() 56 Kbytes Vot
Tl 1 ; 60 Kbytes
Other than above Setting prohibited

T

i ion of | | High-
RAM2 | RAMI ! RAMO Selection of Internal High-Speed RAM

Capacity
0 i 1 o | 512 bytes
1 ! A [4] 1024 bytes
1

Qther than above Setting prohibited

Note When the external device expansion function is used, the internal ROM capacity should be set to 56 Kbytes or less.

Table 3-1 shows the setting values of IMS which make the memory mapping the same as that of the mask ROM versions.

Table 3-1. Internal Memory Size Switching Register Setting Values

Target Mask ROM Versions l IMS Setting Value
uPD78011F r 42H
#PD78012F 44H
4PD7B013F CéH
1PD78014F C8H
pPD78015F CAH
uPD78016F CCH
uPD78018F CFH
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4. INTERNAL EXPANSION RAM SIZE SWITCHING REGISTER (IXS)

This register is used to disable the use of part of the internal expansion RAM capacity by software. By setting this register

(IX8), itis possible to get the same memory mapping as that of the mask ROM versions with a different internal expansion
AAM.

IX8 is set with an B-bit memory manipulate instruction.
RESET input sets 1XS to 0AH.

Figure 4-1. Internai Expansion RAM Size Switching Register Format

7 6 5 4 3 2 1 4] Address Afier Reset R/W
xs| o ! o 1 o ] o | x x| x| i FFFaH 0AH w
| |RAM3|Ramz|RAM1|RAMO
] T T
IS
L X X IX " IX Selecticn of Internat Expansion
RAM3 [ RAM2| RAM1 { RAMO RAM Capacity
1 0 1 0 1024 bytes {FA00H o F7FFH)
1 [ 1 1 512 bytes (FEOOH tc F7FFH)
1 1 0 [y 0 bytes
Other than above Setting prohibited

Table 4-1 shows the setting values of XS which make the memory mapping the same as that of the mask ROM versions.

Table 4-1. Internal Expansion RAM Size Switching Register Setting Values

Target Mask ROM Versions ! 1XS Setting Value

4PD78011F | OCH Nete

#PD7B012F

uPD78013F

uPO78014F
PD78015F cBH

e e ]

UPD78016F i

uPD78018F " oAH

Note Even if a program tor the uPD78P018F in which "MOV IXS, #0CH"
1s written is executed in the uPD78011F, 78012F, 78013F, and
78014F, the operations are not affected
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5. PROM PROGRAMMING

The uPD78PO18F has an internal 60-Kbyte PROM as a program memory. For programming, set the PROM
programming mode by sefting the Vee and RESET pins. For handling unused pins, refer to “PIN CONFIGURATION
{Top View) (2) PROM programming mode.”

Caution When writing in a program, use locations 0000H-EFFFH (Specify the last address as EFFFH). You
cannot write in using a PROM programmer that cannot specify the addresses to write.

5.1 Operating Modes
When +5 V or +12.5 V is applied 1o the Vrr pin and the low-level signal is applied to the RESET pin, the PROM

programming mode is set. This mode will become the operating mode as shown in Table 5-1 when the CE, O, and
PGM pins are set as shown.

Further, when the read mode is set, it is possible to read the comtents of the PROM.

Table 5-1. Operating Modes of PROM Programming

~ o RESET Vee Voo CE OE PGM DO 10 D7
Operating ModN
Page data latch L +125V +6.5 V 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 45V L L H Data output
Output disable L H x High-impedance
Standby H x x High-impedance

x:LorH
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(1) Read mode
Read mode is set if CE = L, OF = L is set.

{2) Output disable mode

Data output bacomes high-impedance, and is in the output disable mode, i OE = H is set.

Therefore, it allows data to be read from any device by controlling the OE pin, if multiple tPD78P018Fs are con-
nected to the data bus.

(3) Standby mode
Standby mode is set if CE = H is set.
In this mode, data outputs become high-impedance irrespective of the OE status.

(4) Page data iatch mode
Page data latch mode is set if CE = H, PGM = H, OE = L are set at the beginning of page write mode.
In this mode, 1 page 4-byte data is latched in an internal address/data latch circuit.

(5) Page write mode

After 1 page 4 bytes of addresses and data are latched in the page data latch mode, a page write is executed by
applying a 0.1-ms program pulse (active low) to the PGM pin with CE = H, OE = H. Then, program verification can be
performed, if CE =1, OE =L are set.

if programming is not performed by a one-time program pulse, X (X < 10} write and verification operations should be
executed repeatedly.

{6) Byte write mode

Byte write is executed when a 0.1-ms program pulse {active low) is applied to the PGM pin with CE =L, OE = H.
Then, program verification can be performed if O = L is set.

If programming is not performed by a one-time program pulse, X (X < 10) write and verification operations should be
executed repeatedly.

(7) Program verity mode
Program verify mode is set if CE = L, PGM = H, OE = L are set. in this mode, check if a write operation is per-
formed correctly, after the write.

(8) Program inhibit mode

Program inhibit mode is used when the OE pin, Vee pin, and DO to D7 pins of muitiple PD78P018Fs are connected
in parallel and a write is performed to one of those devices.

When a write operation is performed, the page write mode or byte write mode described above is used. At this
time, a write is not performed to a device which has the PGM pin driven high.

631



NEC ¢PD78P0O18F

5.2 PROM Write Procedure

Figure §-1. Page Program Mode Flow Chart

Address = G
Voo=65V, Ver =125V

| Adoress = Address + 1 |

| Alt Pass

B

G = Start address
N = Program last address
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Figure 5-2. Page Program Mode Timing

t Page Data Latch Page Programk Program Verify
[ -t o

A2 to A16 x x
(0

Data Input Data Qutput

Vin
PGM \_—/
Vi

Vin

OE \/\/\/\/ \/ \/ N/ \/
Vie
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Figure 5-3. Byte Program Mode Flow Chart

Address = G

Voo =65V, Vrp =125V

Yes
.

| Address = Address + 1 |

Voo=4.5 t0 5.5V, Ver= Voo

Fail

Verify all bytes

I All Pass

f
(oo oo

G = Start address
N = Program last address
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Figure 5-4. Byte Program Mode Timing

Program | Program Verify !
T !

|
DO to D7 -———< Data input >—————< Data Output >—

_/
3 \

Vi

Cautions 1. Voo should be applied before Ver and cut after Vee.
2. Vee must not exceed +13.5 V including overshoot.
3. Removing and reinserting while +12.5 V is applied to Ver may adversely affect reliability.
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5.3 PROM Read Procedure
The contents of PROM are readable to the external data bus (DO to D7) according to the read procedure shown
below.

=

(1) Fix the RESET pin at low fevel, supply +6 V to the Ver pin, and handie afl other unused pins as shown in “PIN

CONFIGURATION (Top View) (2) PROM programming mode”.
{2) Supply +5 V to the Voo and Ver pins.
(3) Input address of read data into the AD to A16 pins.
(4) Read mode
(5) Output data to DO to D7 pins.

The timings of the above steps (2} to (5) are shown in Figure 5-5.

Figure 5-5. PROM Read Timings

AQto A16 x Address Input X
CE (input) \ /
QE (Input) \ /

Hi-Z Hi-Z
DOMDT  wm-emmoemanmaecannan < Data Output > -------------
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6. PROGRAM ERASURE (FOR uPD78P018FDW, 78P018FKK-S)

The uPD78P018FDW, 78P018FKK-S are capable of erasing (FFH) the contents of data written in a program
memory and rewriting.

When erasing the contents of data, irradiate light having a wavelength of less than about 400 nm to the erasure
window. Normally, irradiate ultraviolet rays of 254 nm wavelength. Volume of irradiation required to compistely erase
the contents of data is as follows:

« UVintensity x erasing time  : 30 Wes/cm? or more

¢ Erasing time : 40 min. or longer (When a UV lamp of 12mW/cm? is used. However, a longer time may
be needed because of deterioration in performance of the UV lamp, contamination of
the erasure window, etc.)

When erasing the contents of data, set up the UV lamp within 2.5 cm from the erasing window. Further, it a fifter is
provided for a UV lamp, irradiate the ultraviolet rays after removing the fifter.

7. OPAQUE FILM ON ERASURE WINDOW (FOR yPD78P01BFDW, 78P018FKK-S)

To protect from miserasure by rays other than that of the tamp for erasing EPROM contents, or to protect internal
circuit other than EPROM from misoperating by rays, stick an opaque film on the erasure window when EPROM
contents erasure is not performed.

8. ONE-TIME PROM VERSION SCREENING

The one-time PROM versions (¢PD78P018FCW, 78P018FGC-AB8, 78P018FGK-8A8) cannot be tested completely
by NEC before it is shipped, because of its structure. It is recommended to perform screening to verify PROM after
writing necessary data and performing high-temperature storage under the condition below.

Storage Temperature Storage Time

125 °C 24 hours

NEC provides for a fee one-time PROM writing, marking, screening, and verify service for products designated as
“QTOP Microcontroliers.” For details, contact an NEC sales representative.
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9. ELECTRICAL SPECIFICATIONS
Absotute Maximum Ratings (Ta = 25 °C)
T
Parameter Symbol Tast Conditions Ratings £ Unit
Supply voltage Voo -0.31t0+7.0 3
Vep -0.3 16 +13.5 v
AVoo -0.3t0 Voo + 0.3 V
AVreF ~0.3 to Voo + 0.3
AVss -0.3t0+03
Input voltage P00 to P04, P10 to P17, PR0 to P27, P30 to P37, .
‘ Vi P40 to P47, P50 to P57, P84 to PA7, X1, X2, -0.3t0 Voo + 0.3 LV
. i
XT2, RESET i
| Ve | P6O0toPE3 | Open-drain | 0310 +16 Qv
t {
! | | PROM !
! Vi i A9 H i -0.31t0 +135 v
| | _#I pragramming mode B
Output voitage ! Vo ~0.31t0 Voo + 0.3 i
Analog input v P10 to P17 : Analog input 3 ’
voltage A o | Analog input pin AVss - 0.3 to AVaer + 0.3 v
t
Qutput i 1 pin -10 { mA ]
current high i f e
i lon P10 to P17, P20 to P27. P30 ta P37 totat | -15 \l mA
P01 to P03, P40 to P47, P50 to P57, PAO to P67 total -15 mA
Qutput 1 pin Peak value 30 mA
I :
current low | [ rms. 15 A
: P40 to P47, P50 to PS5 total | Peak value 100 I ma
rms. 70 mA
POT to PO3, P56, P57, | Peak vaiue 100 mA
Jo Note I
P60 to P67 total frms, 70 . m_A._
P01 to PO3, Peak value 50 mA
P84 to P67 total rms. 20 mA
P10 1o P17, P20 o P27, P30 1o P375 Peak vatue 50 mA
total 20 mA
Operating ambient;
peraing T, -40 to +85 “C
temperature : ~ i
| 4 i . i
! f
Storage ‘ Tos | i ~65 to +150 “C
temperature 1 1 i

Note The r.m.s. should be calculated as follows: {r.m.s.] = [peak value] x Vduty

Caution {fany of the parameters exceeds the absolute maximum ratings, even momentarily, device reliability may
be impaired. The absolute maximum ratings are values that may physically damage the product. Be sure
to use the product within the ratings.
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Capacitance ( Ta=25°C, Voo = Vss =0 V)

Parameter Symbol Test Conditions MIN. TYP. 1 MAX t Unit
Input capacitance Cin f = 1 MHz Unmeasurad pins returned o 0 V 15 pF
1/0 capacitance P01 to P03, P10 to P17,

=1MHz P20 to P27, P30 to P37, 15 pF
Cic Unmeasured pins P40 to P47, P50 to P57,
returned to 0 V P64 to P67
P60 to P63 20 pF

Remark The characteristics of a dual-function pin and a port pin are the same unless otherwise specified.

Main System Ciock Oscillation Circuit Characteristics ( Ta = ~40 to +85 °C, Voo = 1.Bt0 5.5 V)

T
Resonator giergﬁg\manded Parameter Test Conditions MIN. TYP. MAX, Unit
Ceramic Oscillation 27V V<55V 1 10
resonator L,_r_j_,xz Xi Veo Note1 MHz
Tar || frequency (tx) Mo 18V <Vew<27V 1 5
i !
=4l ! | . ’
:*.r;cgci | Osciliation After Von reaches oscil-
i , ot e NOteZ 4 ms
————— stabilization time lator voltage range MIN.
Crystal Osciliation 27VsVmwms55Y 1 10 M
resonator X2 X1 Vee] | Nate1 z
T f oncy (fx) Notel !
T requancy (i) F18VEVm<2TV 1 5
Oscillation Voo =451055V 10
stabilization time Note2 ] I oms
30
External X1 input :
clock frequency (fx) Note! 10 : 10.0 MHz
|
! f
WPD74HCUO4 (<! NPUt _ E
high-Alow-level width 45 | 500 ns
(I, ba) i
i

Notes 1. Indicates only oscillation circuit characteristics. Refer to AC Characteristics for instruction execution time.
2. Time required to stabilize oscillation after reset or STOP mode release.

Cautions 1. When using the main system clock oscillator, wiring in the area enclosed with the dotted line
should be carried out as follows to avoid an adverse effect from wiring capacitance.

Wiring should be as short as possible.

Wiring should not cross other signal lines.

Wiring should not be placed close to a varying high current.

The potential of the oscillator capacitor ground should be the same as Vss.
Do not ground wiring to a ground pattern in which a high current flows.
Do not fetch a signal from the oscillator.

2. When the main system clock is stopped and the system is operated by the subsystem clock, the
subsystem clock should be switched again to the main system ciock after the oscillation stabili-
zation time is secured by the program.
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Subsystem Clock Oscillation Circuit Characteristics (Ta = —40 10 +85 °C, Voo = 1.810 5.5 V)

Resonator gﬁzzi'?’"e”"ed Parameter Test Condions | MIN. | TYP. | MAX. Unit
Crystal Ve XT2  XT1 Osciliation 32 22,768 a5 KHz
resonator g | frequency (fxr) Note 1

o
. C‘-t:‘,’i#: Osciliation Voo = 451055V 1.2 2
B
T ' | stabilization time Note 2 10
External XT1 input
100
clock xT2  XT1| |trequency (txr) Note 1 %2 KHz
XT1 input
#PD74HCUO4 high-/low-level width 5 15 us
{bxma, txrL)

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

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

Cautions 1. When using the subsystem clock oscillator, wiring in the area enclosed with the dotted line
shouid be carried out as follows to avoid an adverse effect from wiring capacitance.

2.

840

Wiring should be as short as possible.
Wiring shoulid not cross other signal lines.
Wiring should not be placed close to a varying high current.
The potential of the oscifiator capacitor ground shoufd be the same as Vss.
Do not ground wiring to a ground pattern in which a high current flows.
Do not fetch a signal from the oscillator.

The subsystem clock oscillation circuit is a circuit with a fow amplification levet, more prone to
misoperation due to noise than the main system clock.
Particular care is therefore required with the wiring method when the subsystem clock is used.



NEC uPD78P0O18F
RECOMMENDED OSCILLATOR CONSTANTS
Main system clock: Ceramic resonator (Ta = —40 to +85 °C)
Recommanded Oscillation I
Manutacturer Name F’(e;t'ezr)‘cy Oscillator Constants Voltage Range | Remarks
Ct (pF) | C2 (pF) | MIN. (V) | MAX. (V)

TDK CCR4.0MG3 4.00 On-Chip | On-Chip 1.8 55 On-chip capacitor, surface mounting type
FCR4.0MC5 4.00 On-Chip | On-Chip 1.8 55 On-chip capacitor. insertion type
CCR4.19MC3 419 On-Chip | On-Chip 1.8 5.5 On-chip capacitor, surface mounting type
FCR4.19MC5 4.19 On-Chip | On-Chip 1.8 55 On-chip capagcitor, insertion type
CCRS5.00MC3 5.00 On-Chip | On-Chip 1.8 5.5 On-chip capacitor, surface mounting type
FCR5.00MC5 5.00 On-Chip [ On-Chip S8 5.5 On-chip capacitor, inserticn type I
CCR8.00MC 8.00 On-Chip | On-Chip 2.7 5.5 On-chip capacitor, surface mounting type
FCRB.OOMCS 8.00 On-Chip | On-Chip 2.7 5.5 On-chip capacitor, insetion type
CCRB.38MC 8.38 On-Chip { On-Chip 2.7 5.5 On-chip capacitor, surface mounting type
FCR8.38MC5 B.38 On-Chip | On-Chip 2.7 5.5 | On-chip capacitor, insertion type
CCR10.00MC 10.00 On-Chip | On-Chip | 2.7 5.5 On-chip capacitor, surface mounting type
FCR10.00MC5 10.00 On-Chip | On-Chip 2.7 55 On-chip capacitor, insertion type

Murata Mfg. CSA4.00MG 4.00 30 30 1.8 5.5 insertion type

Co., bd. CS8T4.00MGW 4.00 On-Chip | On-Chip 1.8 5.5 On-chip capacitor, insertion type
CSA4.19MG 4.19 30 i 30 1.8 55 Insertion type
CST4.19MGW 4.19 On-Chip | On-Chip 1.8 55 rOn-chip capacitor, insertion type
C8A5.00MG 5.00 30 36 ;18 55 insertion type
CS8TS5.00MGW 5.00 On-Chip { On-Chip 1.8 55 On-chip capacitor, insertion type
CSAB.00MTZ 8.00 30 30 2.7 55 insertion type
CST8.00MTW 8.00 On-Chip | On-Chip 27 5.5 On-chip capacitor, insertion type
CSAB.38MTZ 8.38 30 30 2.7 55 Insertion type
€8T78.38MTW 8.38 On-Chip | On-Chip | 2.7 55 On-chip capacitor, insertion type
CSA10.00MTZ 10.00 ki) 30 2.7 5.5 insettion type
CST10.00MTW 10.00 On-Chip | On-Chip 2.7 58 On-chip capacitor, insertion type

Caution The oscillator constants and osciliation voitage range indicate conditions for stable oscillation, but do
not guarantee oscillation frequency accuracy. If oscillatlon frequency accuracy is required for actuai
circults, it is necessary to adjust the osciflation frequency of the osciliator in the actual circuit. Please
contact directly the manutacuturer of the resonator to be used.
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Main system clock: Ceramic resonator (Ta = -20 to +8G 'C}
; : ! Recommendad Oscitlation ‘
Manufacturer | Name i Fre&:ejcy f‘Pscé’Ja!o:TConsxanzs Vo’?agey Range i Remarks
; E MRz C1(pF) © C2 ¢F) | MIN. V) | MAX. (v) '
Kyocera ! pBRCA 0DA 4.00 33 83 | 18 | 55 | Suracs mount
Corporation ; i .
| PBRC4.00B 4.00 On-Crip | On-Chip 18 55  0n
| KBA-4.00MSA 4.00 KT 181 85 inserion wpe
KBR4GOMKS | 400 | Onchip | Oncrip | 18 | ""5,"5'"";’6?;?};}3;42;f nserton |
PBRCS.00A 5.00 E a3 a3 18 . 55 | Surface mounting type A ;
PBRCS00B | 500 | OnChip | OnChip | 18 |
Korsoovea | so0 | = | 18
KBR-5.00MKS 5.00 On-Chip f QOn-Chip " 1.8
KBR-8M 8.00 s | A 27
| KBR-10M 10.00 ‘ a3 35 | 27 | 55 |mserionnpe

Caution The oscillator constants and oscillation voltage range indicate conditions for stable oscillation, but do
not guarantee oscillation frequency accuracy. If oscillation frequency accuracy is required for actual
circuits, it is necessary to adjust the oscillation frequency of the osciilator in the actual circuit. Please
contact directiy the manufacuturer of the resonator to be used.
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DC Characteristics (Ta = ~40 to +85 °C, Voo = 1.8 10 5.5 V)

Parameter Symbol Test Conditions MIN. TYP. MAX Unit
Input voltage | Vin: P10 to P17, P21, P23, P30 to P32, Von =27 1055V 0.7 Voo Voo A
high ! P35 to P37. P40 to P47,

P50 10 P57, P64 to P67 0.8 Voo Voo M
Vi P00 to P03, P20, P22, P24 to P27,{ Voo =27 to 5.5V 0.8 Voo Voo v
P33, P34, RESET 0.85 Voo Voo v
Vira P60 to PE3 Voo=271055V 0.7 Voo 13 v
{N-ch open-drain} £0.8 Voo 15 v
Ving X1, X2 Vor=271055V Voo-0.5 Voo v
Voo-0.2 Voo v
Vins XT1/P04, XT2 45V Vo585V 0.8 Voo Vi V“_
27V<sVon<d5V 0.9 Voo Vo \
1.8 V £ Voo < 2.7 V Note 0.9 Voo Voo | v
input voltage | Vu P10 to P17, P21, P23, P3010 P32, Voo = 271055V i Q 0.3 Voo ‘ v
low | P35 10 P37, P40 10 P47,
B P50 to P57, P64 to P67 0 02Veo |V
Vi P00 to P03, P20, P22, P24 to P27, Voo =2.7t0 55V o] 0.2 Voo vV
P33, P34, RESET 0 0.15 Voo|  V
Via P80 to P63 45V <SVops55V 0 0.3 Voo \
27V <Voo <45V Q 0.2 Vor | v
0 01 vee| Vv
Vie X1, X2 {Vou=271055V 0 04 | v
4] 0.2 A
—VILS XT1/P04, XT2 45V <Vopg55V 0 0.2 Voo \
27VsVoor<dbV o | 0.1 Voo v |
1.8V < Vop < 2.7 V Note 0 0.1 Voo v
Output Voni Voo =450 55V, Jon = ~1 mA Voo-1.0 v
voltage high lon = ~100 pA Voo~ 0.5 v
Output Vour P50 to P57, P60 to P63 ! Voo = 4.51055 V, 0.4 2.0 Y
voltage low lou = 15 mA
P01 10 P03, P101o P17, P20t0 P27, | Voo =4.5t0 55V, ¢4 v
P30 to P37, P40 to P47, P64 to P67 | lou = 1.6 mA
Vowr SBO. SB1, SCKD Voo = 4.5 10 5.5 V, open-drain 02Ves|
pulled-up (B = 1 kQ) ‘
| Vous lou = 400 pA i 0.5 \Y

Note When using XT1/P04 as P04, input the inverse of P04 to XT2 using an inverter.

Remark The characteristics of a dual-function pin and a port pin are the same unless otherwise specified.
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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
Input leakage | lum: Vi = Voo PO0 to PO3, P10 to P17, 3 uA
current high P20 to P27, P30 to P37,

P40 to P47, P50 to P57,
P64 to P67, RESET

Lz X1, X2, XT1/P04, XT2 20 HA

iuma Vin=15V P60 to P63 80 HA
input leakage | fuw Yin=0V P00 to P03, P10 to P17, ;3 1A
current low P20 10 P27, P30 1o P37, i

P40 to P47, P50 to P57,
P64 to P67, RESET

[ e X1, X2, XT1/P04, XT2 -20 HA
lins i P60 to P63 ~3 Note LA

Output leakage| low Vour = Voo 3 | EA
current high | |
Output leakage| lov Vour=0V -3 pA
current low
Software R Vin = 0V, PO1 to P03, P10 to P17, P20 to P27, P30 to P37, 15 40 90 kQ
pull-up resistor P40 to P47, P50 to P57, P64 to PB7

Note For P80-P63, a low-level input leak current of ~200 pA (MAX.) flows only during the 3 clacks (no-wait time) after
an instruction has been executed to read out port 6 (P6) or port mode register 6 (PM6). Outside the period of
3 clocks following execution a read-out instruction, the current is -3 pA (MAX.).

Remark The characteristics of a dual-function pin and a port pin are the same unless otherwise specified.
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uPD78P018F
DC Characteristics (Ta = 40 to +85 °C, Vop = 1.8to 5.5 V)

Parameter Symbo! Test Conditions MIN. TYP. | MAX. Unit
Supply oo 10.00-MHz crystal Voo = 5.0 V + 10 % Note 2 120 24.0 mA
current Note 1 oscillation operation mode Voo = 3.0 V£ 10 % Note 3 1.4 2.8 mA

lopz 10.00-MHz crystai Vop = 5.0 V + 10 % Note 2 4.0 8.0 mA
osciltation HALT mode Voo = 3.0 V £ 10 % Note 3 1.4 2.8 mA

loos 32.768-kHz crystal Voo=50V10% 150 300 HA
oscillation operation mode Note4 Voo =3.0V10% 100 200 uA

Voo =20V +10% 60 120 HA

Ibos 32.768-kHz crystal Voo=5.0V10% 25 50 kA
oscillation HALT mode Noted Voo =3.0V 10 % 5 15 | uA
Voo=20V+10% 2.5 10 HA

loos XT1 = Voo Voo =50V+10% 2.0 30 HA
STOP mode when using feedback [ Voo =30V £10% 1.0 10 | pA

resistor Voo =2.0 V10 % 0.5 10 | uA

fooe XT1 = Vep i Vop=50V+10% 0.1 30 HA
STOP mode when not using Voo=30V210% 0.05 10 uA

feedback resistor Voo =2.0V 10 % 005 | 10 | A

Notes 1. This current excludes the AVrer current, port current, and current which flows in the internal pull-up resistor.
2. When operating at high-speed mode (when the processor clock control register (PCC) is set to 00H)
3. When operating at low-speed mode (when PCC is set to 04H)
4. When main system clock stopped.

645




NEC 4PD78P018F

AC Characteristics

(1) Basic Operation (Ta = —40 to +85 °C, Voo = 1.8 10 5.5 V)

Parameter Symbol Test Conditions MIN. TYP MAX. “ Unit
Cycle time Ter Operating on main system clock 35VEVons55V 0.4 64 us
{Min. instruction, 2.7V<Voo <35V 08 64 | s |
execution time) 18VsVoo<27V 20 6 | ps |

Operating on subsystem clock 40 122 125 us |
Ti0 input tri, 35V<Vmns55V 2/faam+0.1 Note N us
high-flow-level | tr.z 27VSVo <35V [ 2/tam+0.2 Note | [ s
width 18V<Von<27V 2/fsam+0.5 Note Lous
TH, T2 input | fris Voo =45t055V 0 4 MHz
fraquency 0 | 275 kHz |
Tit, TI2 input | tress, Voo = 4.510 5.5 V 100 : : ns
high-/low-levet | tris e e e
width 1.8 ' i s
interrupt input | tt, INTPO 35VSVor €55V | 2ifsans 1 Note - Coous |
high-flow-level | ity 27V Voo <35V 2/fsam+0.2 Note us
width 18V <Vou<27V 2/fsam+0.5 Note s
INTP1 to INTP3, KRO to KR7 Voe=271055V 1C us
20 1S
RESET low- | trs. Voo = 271055 V 10 us
level width 20 ‘ us

Note in combination with bits 0 (SCS0) and 1 (SCS1) of sampling clock setect register (SCS), selection of fsam is
possible between fx/2%', 1x/64, and fx/128 (when N= 0 to 4}.

Tev vs. Voo (At main system clock operation)

60.0 |
e —
Operation Guaranteed
Ranga
10.0 I ]
- !
5 U S N B
> 80 f :
- "~ I ;
[ i
£ i
- |
2 [ !
© i
1.0 4 ; }
1 . N i
T = AY
05 LI
! LI :
Lo :
0.1 P L ‘
0 10 /20 /303510 5053550
1.8 27
Supply Voltage Voo [V]
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(2) Read/Write Operation (Ta = —40 to +85 °C, Voo = 2.7 to 5.5 V)

Parameter Symbol|  Test Conditions MIN. { MAX, I Unit
ASTB high-leval width [ 0.5tcv I ns
Address setup time taos 0.5tcv—30 ns
Address hold time tapm 50 ns
Data input time from address tanpt {2.5+2n)tcy-50 ns
taop2 {3+2n)tey—100 ns
Data input time from RDJ thoot {142n)tev-25 ns
trop2 {2.5+2n)tcr—-100 ns
Read data hold time tAon 0 ns
RD low-lavel width tancs (1.5+2n)tcv-20 ) ns
tRoLZ @&+2mtev20 | ns
WAITL input time from RDJ tAow ) 0 Stov ns
trowTz 1.5tey ns
WAIT! input time from WR{ twnwr 0.5tcv ns
VTAT‘I: fow-fevel width twri (0.5+2n}tey+10 (2+2njtey ns
Write data sstup time twos [ 100 i ns
Write data hoid time twon Load resistance 2 5 k.(z{ 20 ns
WR low-level width twee ’ (2.5+2n)tcy -20 ns
RD! delay time from ASTBL | tastRo ; 0.5tcv—30 ns
WR/ deiay time from ASTBL tasTwR 151030 ns_
A_S-TB? delay time from tRDAST fev—10 ter+40 ns
RDT in external fetch |
Address hold time from tADALH T tov cv+50 ns
RDT in external fetch
Write data output time from RO? trowD Voo=45t55V 0.5tcy+5 0.5tcv+30 r ns
D.5tev+15 0.51cv+90 ioons
Write data output time from WR{ _;-:nwu Voo=451055V 5 30 ns
15 90 ns
Address hold time trom WAT Tiwmaos | Voo=45t055Y | tev ‘ lo+60 . ns |
‘ tov | tcr+100 I ns
ROT detay tims from WAIT T twine 0.5tcy 2.5tv+80 ns
WR1 delay time from WAIT? twrws ! 0.5icv 2.5tcv+80 ns

Remarks 1. fcv = Tcv/d
2. nindicates the number of waits.
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(3) Serial interface {Ta = —40 to +85 °C, Voo = 1.8 10 6.5 V)
(a) Serial interface Channel
(i) 3-wire serlal /O mode (SCKO... Internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCKO cycle tirme tavs 45VsVoos55V 800 ns
27VSVoocd5V 1600 | ns
20V<Vom<27V 3200 ns
4800 ns
SCKD high-/low-level | ten, Vop = 4.5105.5 V tovi/2-50 ns
width ket tkev1/2-100 ns
Si0 setup time it 45V <Voos55YV 100 { ns
(to SCKo™) : 27V<Voo<45V 150 ns
20V<Von<27 Vn 300 ns
400 ns
SI0 hotd time twsn 400 ns
(from SCKO ™) |
SO0 output delay tm;‘ tisor C = 100 pF Note { 300 ns
fram SCKo{ ‘

Note C is the load capacitance of SCKO and SQO output tines,

(ii) 3-wire serial YO mode (SCKO... External clock input)

Parameter 1,‘ Symbol Test Canditions ; MIN. TYP. i MAX. Unit
SCKO cycle time tkeve 45V <Vop<55V 800 ns
27VsVoo<d 5V 1600 { i ns
20V<Voo<27V agoo | ns
. 4800 0s
5CKG high-/low-level | taee, 45V <Vops55V L 400 [ ! ns
width taes 27VsEVoo<45YV 800 ! U ns a
20VsVooe27V 1600 i { ns
| ‘ B | 2400 ‘ ns
510 setup time tsike Voo=201055V 100 ns
(to §CKO™) 150 ns
S10 hold time tksiz 400 ns
(from SCKoO ™) |
SO0 output delay time | tesoz —C = 100 pF Note (Vo = 20 to 5.; 300 ! ns
from SCKO.L | 500 ns
SCKG rise, fall time tez, When external device : 160 ns
tr2 expansion function is used
When external | When 16-bit timer 700 ns
device expansion | output tunction is
function is not | used
used | When 16-bit timer 1000 T ns
output function is
not used i

Note C is the load capacitance of SO0 output line.
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(iii) SBI mode (SCKO... Internal clock output)
Parameter Symbol Test Conditions MIN, TYP. MAX. Unit
SCKO cycle time tkcva 45V sVoo< 55V 800 ns
20V<Von<45V {3200 ns
e 4800 ns
SCKO high-flow-level | tews, Vop= 451055V tkeval2-50 ns
width thia tevs/2-180 | | ns |
SBO, S81 setup time | tawa 45V<Vous55V 100 | T ns
{to STKGT) 20V sVow<45V 300 s ]
400 ns
SB0, SB1 hold time st tkcva/2 ns
(from SCKOT) )
SBO, SB1output delay | tksos A =1k, Voo = 4516 5.5 V| <] 250 ! _ns ]
time from SCKOL C = 100 pF Note 0 1000 | ns |
__SBO, SB1! from SCKOT | tkse | trcva s
SCKO. from 880, SB1. | tsex E trcvs _ns |
SBO, SB1 high-level ts8H frevs ns
width !
SBO, SB1 low-level | tsa teova ns
width ; |
Note R and C are the load resistance and load capacitance of the SB0, SB1 and SCKG output lines.
(iv) SBl mode (SCKO... Externai clock input)
Parameter i Symbol Test Conditions MIN. TYP. MAX. 5 Unit
SCKO cycle time teova 45V <Vong8.5V 800 [ ns
20V sVoo<d45V 3200 ns
J 4800 ns
SCKO high-flow-ievel 1 b, 45V <Voos55V 400 ns
width ks 20V <Voo<d4bsV 1600 ns
i 2400 ns
SBO, SB1 setup tima | tswa 45V <Voo< 5.5V 100 ns
(to STKBY) 20V<sVop<d5V I 300 ns
400 ns
$B0, SB1 hold time tsta i tecvaf2 ns
(from SCKOT) l
$80, SB1 output delay | ixsos A= 1kQ, Voo = 4.5 10 5.5V Y 300 ns
time from SCKO. C = 100 pF Note 0 1000 | ns
$80, SB1l from SCKOT | tkss keva ns
SCKOL from SBQ, SB1Y | teex tucva ns
SBO, SB1 high-level tsaw txcva T ns
width
SBO, SB1 iow-level tsiL tReove ns
width
SCKO rise, fall time tre, When external device 160 ns
tra expansion function is used }
When external | When 16-bit timer 700 ns
device expansion | output function is
function is nat | used !
used When 16-bit timer 1000 ns
output function is
1 not used i

Note R and C are the load resistance and load capacitance of the SBO and SB1 oulput lines.
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(v} 2-wire serial ¥O mode (SCKO... Internal clock output)
Parameter Symbot Test Canditions MiIN. TYP. MAX. Unit
§CKO cycie time tecrs R=1k, 27V Voos55V] 1600 ns
C=100pFNo®(20V<Vpa27V| 3200 ns
4800 ns
SCKO high-lever width | tess Voo =2.7 1055 V] tevs/2-160 ns
tkcys/2—190 s ]
SCKT ow-leval width | tas Veo=4.510 5.5 V] trovs/2-50 s
N tecys/2-100 " ons
SBO, SB1 selup time | tsks 45V<vosssv] 300 | | T s
(to SCROT) i |27VsVon<d5 350 i | ns |
20V < Von< 27 V] 400
500
SB0, SB1 hold time | tess B 600
(from SCKOT) :
§80, SB1 output defay | txsos r : 0 ‘ 300 ‘_7 ns
time from SCKOL i w[ [ |

Note R and C are the load resistance and load capacitance of the SCKO0, SBO and SB1 output lines.

{vi) 2-wire serial YO mode (SCKO... External tlock input)

Parame’et Symbol Test Conditions MIN. TYP. MAX. Unit
'SCKO cycle time trove 2.7V <Voo<55V 1600 ns
20V <Vmmec27V 3200 ns
4800 ns
SCKO high-level width | txws 27V <Voog55V 650 ns
120V sVob<e27V 1300 . ns
2100 ns
SCKD low-level width | tks 27V<Vong5.5Y 800 ns
|20V <Vooc27V 1600 ns
2400 ns
SB0, SB1 setup time tsice Vop=2.0t055V w ns
{to SCKO™) 150 ns
$B80, SB1 hold time txsie txeve/2 ns
(from SCKo T
SBO, SB1 output delay | tsos R=1kQ, 45V Vs 55V 0 300 ns
time from SCKOL C =100 pFNot® 120V < Vip< 45V 0 500 ns
| r -
H 800 ns
SCKO rise, fall time tre, | When external device I i 160 ns
tre expansion function is used l ‘
When external | When 18-bit timer ; ! 700 ns
device expansion | outpu! function is i &
i function js nat | used i | L !
i used When 16-bit timer | 1000 : ns
1 oulput function is !
| not used i

Note R and C are the load resistance and load capacitance of the SB0 and SB1 output lines.
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(b) Serial Intertace Channel 1
(i) 3-wire serial YO mode (SCK1... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time ovr 45V<Voos55V 800 ns
27V<sVoo<45V 1600 ns
20VsSVoo<27V 3200 ns
4800 ns
SCK1 high-low-lavel | terr, Voo = 4510 5.5 V teevr/2~50 na
width tar txcyr/2~100 ns
Si1 setup time tsiky 45V<Vons55V 100 ns
(to SCKiT) 27VsVoo<45V 150 ns
20V<EVpo<27V 300 ns
400 ns
Sl1 hold time txsiz 400 ns
{trom SCK1T)
SO1 output delay time | txsor C = 100 pF Note 300 ns
from SCK14

Note C is the load capacitance of SCK1 and SO1 output lines.

(i) 3-wire serial O mode (SCK1... External clock input)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
8CKi cycte timg tkeve 45V <Vopss5V 800 ns
27V<Voo<45V 1600 ns
20V<EVooc27V 3200 ns
4800 ns
§CKT high-flow-lavel | trwe, 45V S Vo< 55V 400 ns
width tkis 27V Vop<4 5V 800 ns
20V <Voo<27V 1600 ns
2400 ns
SI1 setup time tsixe Voo=2.0t055V 100 ns
(to SCKiT) 150 ns
S11 hoid time trsie 400 | ns
(from SCK1T)
SO1 output delay time | tksos C = 100 pF Notelvop = 201055V 300 ns
from SCK14 500 ns
SCKA rise, fall time tns, When external device 160 ns
s expansion function is used
When external | When 16-bit timer 700 ns
device expansion | oulput function is
function is not | used
used When 16-bit timer 1000 ns
output function is
not used

Note C is the load capacitance of SO1 output line.
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(iii) 3-wire serial /0 mode with automatic transmit/recelve function (SCK1... Internal clock output)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
SCK1 cycle time tcvs 45V<Vons55V 800 ns
27V<Vop<d45V 1600 ns
20V<SVoo<27V 3200 ns
4800 ns
SCK1 high-flovr-level | e, Voo = 451055V trove/2-50 ns
width ks tkeye/2-100 ns
Si1 setup time tsike 45V<Voos55V 100 ns
{to SCKiT) 27V<Voo< 45V 150 ns
20V<Vm<27V 300 ns
400 i ns
S hold time tists 400 I ons
(trom SCK1T)
SO1 output delay time | tksos C = 100 pF Nowe 300 ns
from SCK14
STBT from SCK1T tseo trovs/2-100 thovef2+100 ns
Strabe signal 1sew 27V<Voo<55V rcve—-30 tove+30 ns
high-level width 20VsVoo<27V txcys~60 tecve+60 ns
treve—80 tcre+90 ns
Busy signal setup time | tavs 100 ns
(to busy signal
detection timing)
Busy signal hold time | tew 45V <Voss55V 100 : ns
(trom busy signal 27V<Vop< 45V 150 ! ns
detection timing) 20V<Vop<27V 200 ns
300 ns
SCK1 from busy tsps 2tuovs ns
inactive 3

Note C is the load capacitance of SCK1 and SO1 output fines.
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(iv) 3-wire serial YO mode with automatic transmit/receive function (SCK1... External clock input)

MAX ‘ Unit

Parameter Symbol Test Conditions MIN. TYP. i
SCK1 cycle time trovio 45V<Vons55V 800 C o ons
27V<Voob<d5V 1600 ns
20V<Voo<27V 3200 ns
4800 ns
SCKT high-/low-level im0, 45V <Voos55V 400 ns
width VST 27V<Voo<45V 800 ns
20V<Von<27V 1600 ns
2400 ns
SI1 setup time tsikio Voo=20t055V 100 ns
{to SCK1T) 150 ns
S11 hoid time tksio 400 ns
(trom SCK1T)
SO1 output detay time | tksomn C =100 pF Not®| Vieo = 20t0 5.5 V 300 | ns
from SCK14 500 ; ns
SCK1 rise, fall time tAto, tFic When external device expansion 160 ns
function is used
When external device expansion 1000 ns
function is not used

Note C is the load capacitance of the SO1 output line.
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AC Timing Test Point (Excluding X1, XT1 Input)

0.8 Voo \ 0.8 Voo
Test Points
>< 0.2 Voo > < 0.2 VDE><

Clock Timing
1x
X1 Input Voo- 0.5V
npul \
R 04V
1/fxr
o { ; T j
|
Voo- 0.5V
XT1 Input 04V
Tl Timing

Tio

T4 T2
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Read/Write Operation

External fetch (No walit):

¥
ABt0 A5 X‘ Higher 8-Bit Address
) 4
ADG to AD7 £... {Operation Codej§<
¢ P
tRop1 tROADH |

ASTB

T
RD f
t+— tASTRD— s tnwﬂ [™*ItRoH

External fetch (Wait insertion):

N
ABto A15 >{‘ Higher 8-Bit Address ,§<
N
s p!
ADO to AD7 Operation Cod%}( ><
K 1
taos taon ——‘ troot ARDADH————=|
MSNH tRDAST——=f
ASTB / \
ST "
=5 /
RO
X f
f=- tastRD troL 1 *"1tron
— y
WAIT N
L /
tRowT1 tw o fo—twrAp —=
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External data access (No wait):

4
AB8to A1S >< Higher 8-Bit Address K
™~
|
’ >§Emw} Hi-2 ? ¥ HiZ. )
ADQ to AD7 , Addass 27T Read Data Fla g Write Data
| those

x
:
N
W
Al
T
X
“"ﬁ o

has*;rq -
taon
tasthy |
! tRoH }
ASTB J N |
| ;
—_ T x i
RD ! NE / a
}.__ tasTRD ——t tapz i o tROWD twos : F=1 twon i
I
| T tWRWD ; e {WRADH ~——ee]
— i
WR | {—
; |
} tasTwe -t twee ‘—“—’(

External data access (Wait insertion):

A8 to A15 X Higher 8-Bit Address }C

taou2 ‘y
! 8 I i FZ.¥ B Hi-Z
ADGC to AD7 vinel ST, Wz ... | Read Data Hi-z, Write Data | _Hi-Z | <
taDS —art— E
i tapH | | ! ;
tasThy I {RDE ——t— H | i
ASTB ; ]5
tnsr;o
AD \ ]rt
o trot2 e tROWD twpg el l‘twnw—
! land RO
wR \ )‘{ |
} tasTwa twan = twRADK —
WAIT f |
|
S— ,A\.—‘w e | P, m
y twawT wvie
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Serial Transfer Timing

3-wire serial VO mode:

SCK0,SCK1 \

S10,.8H

treym |
tm tHm —]
P
i trn j,_i.._ trn
f N
\ /
|
tsixm

Input Data

tsom

500,801

OQutput Data

X

m=1,2,7,8
n=28

SBI mode (Bus reiease signal transfer):

R LCAC T
o Ixia e tkH3. 4
tra |

f/m

i
i 1
1
1
!
|

X

trsos. s ——}—*—

fmm—— thcya, 4

KL, 4

thees
tas

v—r‘ tFa

|

SCKO
SB0, SB1
SBI Mode (c« d signal transfer):
L s
S80, SB1

1
; | tema e |
-— tsBK A»l b ate— K513, 4~-l‘

/ X~
ks03, 4w
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2-wire serial YO mode:

uPD78P0O18F
kcyse ————w]
rm— tKH5.6
fot— e (]
SCKO
te— tksiss |
$BO, SB1

3-wire serial /O mode with automatic transmit/receive function:
S01

= X o X=X X
t
s D2 D1 Do /\ 07
i
tsie.10 E 1 tksie.10
ticsoe.10 g, 10
. ; ﬁ{ ) »
8CK1 /
/Ny i
tasto | tre tspp —wte-ts8)
txcva o }
578 /_:J\

ki 7/ \s/

BUSY

3-wire serial YO mode with automatic transmit/receive function (busy processing):
gnon /"
1Y
{Active High)

+
! 1
tsrs—
Note The signal is not actually driven low here; it is shown as such to indicate the timing.
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A/D Converter Characteristics (Ta = ~40 to +85 °C, AVoo = Voo = 2.7 t0 5.5 V, AVss = Vss = 0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Resoiution 8 8 8 bit
Qverall arror Note 2.7 V < AVRer < AVop 1.4 %
Conversion time tcon 181 200 us
Sampling time tsamp 24/fx 4Hs
Analog input voitage Vian AVss AVrer "
Reference voltage AVrer 2.7 AVoo \4
AVRer rosistance Rairer 4 14 kQ

Note Overall error excluding quantization error (£1/2 LSB). It is indicated as a ratio to the full-scale value.
Data Memory STOP Mode Low Supply Voltage Data ¥ 1 Ch istics (Ta = -40 to +85 °C)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit
Data retention supply | Vooor 1.8 55 v
voltage
Data retention supply | tooor Voooa = 1.8V 0.1 10 HA
current Subsystem clock stops and feed-

back resistor disconnected
Aelease signal set ime | tsreu 0 us
Oscillation stabilization | twar Release by RESET 2'%ffx ms
wait time Release by interrupt Note ms

Note In combination with bit 0 to bit 2 (OSTS0 to 0STS2) of osciliation stabilization time select register (OSTS),
selection of 2'¥ix and 2'%/fx to 2"*/ix is possible.

Data Retention Timing (STOP Mode Release by RESET)

intemal Reset Operation

| HALT Mode
i - STOP Mode 1 : Operating Mode
' f«——— Data Retention Mode
|
Voo T Voooe tore
STOP Instruction Execution
3}
iy
RESET \_)Z
twar
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Data Retention Timing (Standby Release Signal : STOP Mode Release by Interrupt Signal)
HAL}T Mode
fe———}—————— STOP Mode ‘ te Operating Mode
Data Retention Mode

s

Voo , Vooon -
STOP |nsiruciion Execution

Standby Release Signal /
(Interrupt Aequest) N

s

twarr

Interrupt input Timing

INTPQ to INTP2

RESET Input Timing
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PROM PROGRAMMING CHARACTERISTICS
DC Characteristics
{1} PROM Write Mode (Ta=2515'C, Vop =6.52 025V, Vpr = 125+ 0.3 V)
Parameter Symbol | Symbol New Test Conditions MIN. TYP. MAX. Unit
input voltage high Vin Vi 0.7 Voo Voo v
Input volitage low Vi Vi 0 0.3 Voo v
Output voltage high Vor Vou low = ~1 mA Voo-1.0 v
Qutput voitage fow Vou Vou oo = 1.6 mA 0.4 v
Input ieakage current o fu 0V g Voo -10 +10 HA
Vee supply voltage Vep Vee 12.2 12.5 12.8
Voo supply voltage Voo Veo 8.25 6.5 6.75
Vee supply current lep trp PGM = Vu | 50 mA
Voo supply current loo lee L 50 mA
Note Corresponding pPD27C1001A symbol
(2) PROM Read Mode (TA=25%5'C, Voo =5.0£ 0.5V, Ver = Voo £ 0.6 V)
Parameter Symbol | Symbol Mo Test Conditions MIN. TYP. MAX. Unit
Input voltage high Vi ViH 0.7 Voo Voo
Input veltage low Vi Vi 0 0.3 Voo v
Qutput voitage high Vo Vorh ol = —1 MmA Voo -~1.0 ]
Vowz Vouz lon = =100 pA Voo 0.5 v
Output voltage low Vo Vo lou = 1.6 mA 0.4 v
Input leakage current fu Iu 0 < ViINS Voo ~10 +10 uA
Output leakage current fLo Io 0 < Vour < Vop, OE = Vin ~10 +10 pA
Ver supply voltage Vee Ver Voo-0.6 Voo Voo +0.6 \
Voo supply voltage Vop Vee 4.5 5.0 5.5
Ver supply current fpe fep Vee = Vop i 100 HA
Voo supply current lco leca 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+5°C, Voo =65+ 025V, Ver = 125+ 0.3 V)

Parameter Symbol | Symbot New Test Canditions MIN. TYP. MAX. Unit
Address setup time (to OE.) s ts 2 us
OF setup time toes toes 2 us
CE setup tima (to OEL) tces toes 2 us
input data setup time (to OE{) tos tos 2 us
Address hold time (from OET) tan tan 2 s
tant tanL 2 i)
tamy tanv 0 us
Input data hold time (from OET) tom tom ! 2 us
Data output float delay time from OET tor toe | [ 250 ns
Ver setup time (to OEl) tves tves 1.0 ms
Voo setup time (to OEL) tvos tves 1.0 ms
Pragram pulse width tew tow 0.085 0.1 0.105 ms |
Valid data delay time from OEl toe tog 1 us
OF pulse width during data fatching w [ 1 us
PGM setup time trams trams 2 us
CE hold time toEn toEm 2 us
QOE hold time toen toen 2 Hs

Note Corresponding pPD27C1001A symbol

(b) Byte program mode (TAa=2515°C, Voo =6.5+0.25V, Ve = 12.5 + 0.3 V)

Parameter Symbol |Symbol Net+ Test Conditions MIN. TYP. MAX. Unit
Address setup time (to PGM{) s tas 2 us
OE setup time toes toes 2 s
CE setup time (to PGML) tees tces 2 us
Input data setup time {to PGMJ) tos tos 2 s
Address hold time (from DET) tan tan 2 us
input data hold time (from PGMT) o ton 2 us
Data outpul ticat defay time from OET tor tor [} 250 ns
Vee setup time (to PGML) tves tves 1.0 ms
Voo setup time (to PGM{) tvos tves 1.0 ms
Program pulse width trw trw 0.095 0.1 0.105 ms
Valid data delay time from OE4 toe for 1 us
OE hold time toew — 2 l HS

Note Corresponding uPD27C1001A symbol
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{2) PROM Read Mode (Ta=2515°C, Voo =5.01+ 0.5V, Ver = Voo £ 0.6 V)

Parameter Symbol | Symbot % Test Conditions MiN. TYP. MAX. Unit
Data output time from address thee tace CE=OE=vu 800 ns
Data output delay time from CEL tce tee OFE = Vu 80O ns
Data output delay time from OEL toe toe CE=wu 200 ns
Data output fioat defay time from OET tor tor CE=WVu 0 60 ns
Data hoid time from address tow ton CE=0E=Wu 0 ns

Note Corrasponding pPD27C1001A symbol

(3) PROM Programming Mode Setting (Ta =25 °C, Vss =0 V)

Parameter Symbol Test Conditions MIN. TYP. MAX. Unit

PROM programming tsma 10
mode setup time

us

PROM Write Mode Timing (Page program mode)

Page Data Latch Page Program Program Verify :
B
A2t Ate X
.

AQ, At

001007 -----{1 D X Y yeeremeea ey ——- )

QOO

Data |

tves === | Data Input ol >r—-T 1 t ’T"’;
=3 ata Inpt oe i
e ‘ } ; Qutput 7

|
|
{
t
i
1
!
J

I
i i

Voo

Vi

Vi

PGM
Vi

Vi

Vi
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PROM Write Mode Timing (Byte program mode)

Program | Program Verify ;
i [
ADto A16
S
tas ; tor
Hi-Z X Hi-Z Y \ | Hi-Z
DOt D7 w-uw Data Input }""'""-“'( Data Output -
7 N | A
tos ] [P L e A
Vep ;
Ver H
Voo H
tves
Voo+ 1.5
Voo | ‘ i
Voo | | |

tvos | i
| ! —>-~——’<— toen
Vin H

CE N k
Vie i i
1
|

t fees tew

Vin

PGM
Viu
Vim

OF
Vic

Cautions 1. Voo must be applied before Ver and cut off after Vep,
2. Ver must not exceed +13.5 V including overshoot.
3. Removing and reinserting while +12.5 V is applied to Ver may adversely affect reliability.

PROM Read Mode Timing

4
AO to A8 x( Effective Addrass
ViK
CE Vi _\
f tee
Vi
OE
Vi Note Note1_|
tacc toe t
SRS, - OH
§ i
DO D7 mmmm—m———— <SP - { Data Output

Notes 1. When reading within the tacc range, the OE input delay time from the CE fall time must be maximum of
tacc — toE.
2. tor is the time from the point at which either OE or CE (whichever is first) reaches Vi,
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PROM Programming Mode Setting Timing

Voo

RESET

_/
Voo }
Vre i
E——
~
|
A0 to A16 X Effective Address
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10. PACKAGE DRAWINGS

64 PIN PLASTIC SHRINK DIP (750 mit)

Remark

666

NOTE ITEM _MILLIMETERS  INCHES
1) Each lead centerline is located within 0.17 mm (0.007 inch) of A 58.68 MAX.  2.311 MAX
its true position (T.P.) at maximum material condition. B 1.78 MAX. 0.070 MAX
2) Itern "K* to center of leads when formed parafiel. LC 1778(TP) 0070(TP)
D 0.50£0.10 0.020+3-904

F 0.9 MIN.
6 3.2:03 012640012
H 0.51 MIN. 0,020 MIN.

4.31 MAX. 0.170 MAX.
5.08 MAX. 0.200 MAX.
18.05 (T.P) 0.750(T.P)

i
J

_x
L 17.0 0.669
™
N

0252332 0.010%3:384

P64C-70-750A,C-1

The dimensions and materials of ES versions are the same as those of mass-produced versions.
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64PIN CERAMIC SHRINK DIP (750 mil)

Ao oouso eI o oo o £ C1L0 C S LA RS RN T,

B @ﬂj ]

O T T T O e T T O T T T e o O O e e e O T T T v e ST oy e
! ‘

— e S
. S
L
r‘"“-—';—-—“—l

i

]
i e
M 0-~15°

PBADW—T70—-750A

NOTES ITEM  MILLIMETERS INCHES
1) Each lead centerline is located within 0.256 mm e e 868 MAX e 2 51677&;«; .
(0.01 inch} of its true position (T.P.) at maximum 5 88 MAX. | 2EomMax.
material condition. 178 MAX % o 070 MAX.
1778 (TP) i oovo tTP
2} Item "K'’ to center of teads when formed - ; o -
' 0.6 7% i 0018 ~aom
paratlel S -
0.8 MIN 0.031 MIN B
35 "% : owsa""”
1.0 MIN 0039 MlN )
30 o118
s.08 MAx 0 200 MAX
K 1905 (TP) 0750(TP)
L 13 8 o 740
Mo 025 -o08 l omo %%%
N 0 25 i o. 01
s | £8.89 | 40.350
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64 PIN PLASTIC QFP (314)

T
{ = dotail o et ond

} PBAGC-80-ABE-3
NOTE o T nenEe

ITEM,  MILLIMETERS
Each lead centerline is located within §15  F——mommmo e

mm (0 006 inch) of its true position (T P) at 176204
maximum matenal condition 14.0%0.2 i
S |
14.0%0.2 b 0mErEes
S S b

0.693+0.018

. Q 0.120.1 0.004+0.004 |

S 2.85 MAX

0112 MAX. |

Remark The dimensions and materials of ES versions are the same as those of mass-produced versions.
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64 PIN PLASTIC LQFP ((012)

_ uPD78P0O18F

NOTE

Each lead centerline is located within 0.13 mm (0.005 inchy of
its true position (T.P.) at maximum material condition.

detail of iead end

(TEM_ MILLIMETERS INCHES

B 148+04 0583:0016
+0.009
B 12.0+0.2 047223598
0009
c 12.0x0.2 0.472%5 838

+0.004
H 0.30:0.t0  0.012¥33de
1013 0.005
L 085} 0028(TR)
K 1402 005550008
0.008
L B20.2 0.0247¢ 658
+0.10 +0.004
M 0181343 £.008

-0.003

5067 MAX
PEAGK-65-8A8-1

Hemark The dimensions and materials of ES versions are the same as those of mass-produced versions.
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64 PIN CERAMIC WQOFN
| A ,
] |
. 8 i
il
i A
C N
1
| !
1 |
1 |
[ e SR Fuloa
| i |
i a
|
! i
\L )
U1
|
(I 2=
I "
i '
]
i
_XBAKWYBOAY
NOTE \TEM|  MILLIMETERS | INCHES
Each lead centerline is focated within 0.08 ; I -
mm (0003 inchy of s tus positon TPy al A 14 02018 L oss1x0007
maximum material condition. I B 134 0.528
o | hae T o
140£0.18 0.551:0.007 |
! 84 9.072
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11. RECOMMENDED SOLDERING CONDITIONS

The uPD78P018F should be soldered and mounted under the following recommended conditions.

For the recommended soldering conditions, refer to the document "Semiconductor Device Mounting Technology
Manual® (1E1-1207).

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

Table 11-1. Surface Mounting Type Soldering Conditions

{1) uPD78PO18FGC-ABS : 64-pin Plastic QFP (14 x 14 mm)

Soldering Method Soldering Conditions Symbol
Infrared rays reflow | Package peak temperature: 235 °C, Time: 30 seconds max. (at 210 °C or higher), 1R35-00-2
Count: Twice or less
< Aftention >

{1} Wait for the device temperature to come down to room temperature after the first
reflow before starting the second reflow.
{2) Do not perform flux cleaning of the soldered portion atter the first reflow. i

VPS Package peak temperature: 215 °C, Time: 40 seconds max. {at 200 °C or higher), VP15.00-2

Count: Twice or less

< Attention >

(1) Wait for the device temperature to come down to room temperature after the first
reflow before starting the second refiow.

(2} Do not parform flux cleaning of the soldered portion after the first reflow.

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

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

(2) pPD78P016FGK-8A8 : 64-pin Plastic LQFP (12 x 12 mm)

Soidering Methad Soldering Conditions Symbo!

infrared rays reflow | Package peak tempaerature: 235 °C, Time: 30 seconds max. {(at 210 °C or higher), {R35-107-2

Count: Twice or less, Exposure limit: 7 days No'® (after 7 days, prebake 125 “C

for 10 hours)

< Attention >

(1) Wait for the device temperature to come down to room temperature after the first
reflow before starting the second reflow.

(2) Do not perform flux cieaning of the soldered portion after the first retiow.

VPS Package peak temperature: 215 °C, Time: 40 seconds max. {at 200 °C or higher}, VP15-107-2

Count: Twice or fegs, Exposure fimit: 7 days Nt (after 7 days, prebake 125 °C

for 10 hours)

< Attention >

(1) Wait for the device temparature io come down to room temperature after the first
rafiow before stanting the second reflow.

(2) Do not perform flux cleaning of the soldered portion after the first retiow.

Wave soldsring Solder temperature: 260 °C, Time: 10 seconds max., Count: Once, WS60-107-1
Preheating temperature: 120 °C max. {package surface temperature),
Exposure limit: 7 days Not* (after 7 days. prebake 125 °C tor 10 hours)

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

Note Maximurn allowable time from taking the soldering packages out of dry pack to soldering.
Storage conditions: 25 °C and relative humidity of 65% or less.

Caution Do not use different soldering methods together (except for partial heating).
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Table 11-2. Insertion Type Soidering Conditions

uPD78PO18FCW : 64-pin Plastic Shrink DIP (750 mil)
uPD78PO18FDW : 64-pin Ceramic Shrink DIP (with window) (750 mil) Nete

Soldering Method

Soldering Conditions

Wave soldering
{pin only)

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

Partial heating

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

Note Under development

Caution Apply wave soldering only 1o the pins and be careful not to bring soider into direct contact
with the package.
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