DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
uPD78P014Y

8-BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

The uPD78P014Y is a member ofthe uPD78014Y subseries of 78K/0 series products. It uses a one-time programmable
(OTP) ROM or EPROM instead of the mask ROM of the uPD78014Y.

Because the uPD78P014Y can be programmed by users, it is ideally suited for applications involving the
evaluation of systems in development stages, small-scale production of many different products, and rapid
development and time-to-market of a new product.

Detailed information about product features and specifications can be found in the following document. Please
make sure to read this document before starting design.

HPD78014, 78014Y Series User's Manual: IEU-1343

FEATURES .
¢ Pin-compatible with mask ROM versions (except Ve pin)
* Internal PROM: 32K bytesNe*
+ uPD78P014YDW : Reprogrammable (ideal for system evaluation)
« #PD7BP014YCW, 78P014YGC-AB8 : Programmable once only (ideal for smali-scale production)
= Internal high-speed RAM: 1024 byteghes
+ Buffer RAM: 32 bytes
+ Connectable to I2C bus interface
¢ Operable over same supply voltage range as mask ROM version (2.7 to 6.0 V)
e Available for the QTOP™ microcomputer *

Note The internal PROM and internal high-speed RAM capacity can be changed by using the internal memory
switching register.
Remark The QTOP microcomputer is the general term for a single-chip microcomputer with on-chip one-time
PROM. NEC supports its program writing, marking, screening, and verification.

Differences from mask ROM versions are as follows:

* The same memory mapping as on a mask ROM version is possible by setting the internal
memory switching register.

» There is no function for incorporating pull-up resistors by means of a mask option in P60
to P63 pins.

ORDERING INFORMATION

Part No. Package Internal ROM
uPD78PO14YCW 64-pin plastic shrink DIP {750 mil) One-time PROM
pHPD78P014YDW 64-pin ceramic shrink DIP (with window) {750 mil) EPROM
uPD78P014YGC-ABS 64-pin plastic QFP (14 x 14 mm) One-time PROM

In this manual, PROM indicates the features common to the one-time PROM versions and the EPROM versions.

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

Document No. 1C-3180B The mark * shows revised points.
(0. D. No, 1C-8572B) . 0072132 900 o
Date Published January 1995 P 7525 .
Printed in Japan W bhe © NEC Corporation 1993
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* DEVELOPMENT OF 78K/0 SERIES

S Products in Volume Production

e ————
! \, Products under Development

A
’

T e e w-----

Y serios products are compatible with 'C bus.

A/D converter,
16 bit-imer/event counter,

SIO with sutomatic transmission/
reception function added
Multiple/divide instructions
added

uPD78024 SubSeries

PD78002Y ri
K 8002Y SubSeries 64-pin package
A/D converter,
16 bit-timer/event counter,
FIP controller/driver,
Multiple/divide instructions
added

uPD78002 SubSeries

64-pin package

~

4
t uPD7BO7BY SubSeries |

-
uPD78078 SubSeries

—_——— e e - - -- ~

s
! uPD78064Y SubSeries

-
uPD78064 SubSeries 100-pin package
8-bit timer/event countar
100-pin package added ) )
LCD controller/driver, External expansion function
UART added enhanced

16-bit timer/event counter
function enhanced

uPD78054Y SubSeries

uPD78054 SubSeries

#PD78098 SubSeries

80-pin package

T™
80pin package I::’:: controller
UART, D/A converter,
real-time output port added

16-bit timer/event counter
function enhanced

~

'\ PD78083 SubSeries

........ ~

-
14PD7801BFY SubSeries’)

- ————— - ’,
Pk 42/44-pin package
uPD7BOIBF SubSeries) VART, A/D converter,
‘e P 4 8-bit timer/event counter
84-pin package function
Capable of low voltage and
high-speed operation

-—— - - ----

~

! pPD780208 SubSeries ,

P

S e seceomano--

100-pin package
FIP controller/driver
function enhanced

#PD78044A SubSeries

uPD78044 SubSeries

80-pin package
Automatic transmission/raception
function added

6-bit up/down counter added

FIP controller/driver function
enhenced
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NEC uPD78P014Y

FUNCTIONAL OUTLINE
tem Function
Internal memory ¢« PROM: 32K byteshote
= RAM
Internal high-speed RAM: 1024 bytesNote
Buffer RAM: 32 bytes
Memory space 64K bytes
General registers 8 bits x 32 registers (8 bits x 8 registers x 4 banks)
Instruction cycle On-chip instruction execution time cycle modification function
Main system clock | 0.4 us/0.8 us/1.6 us/3.2 us/6.4 us (@ 10.0 MHz operation)
selected
Subsystem clock 122 ps (@ 32.768 kH2 operation)
selected

Instruction set

16-bit operation

Muttiple/divide (8 bits x 8 bits,16 bits + B bits)

Bit manipulate (set, reset, test, Boolean operation)
BCD adjust, etc.

/0 ports Total : §3
+ CMOS input : 2
« CMOS 110 Y ¥4

* N-channel open-drain /O {15 V withstand voltage) : 4
8-bit resolution x 8 channels
Operable over a wide power supply voltage range: Vop = 2.7 t0 6.0 V

A/D converter

Serial interface

3-wire/SBI/2-wire/1?C bus mode seiectable: 1 channel
3-wire mode (on-chip max. 32 bytes automatic data transmit/receive function): 1 channel

Timer « 16-bit timer/event counter: 1 channe!
+ B-bit timer/event counter: 2 channels
+ Watch timer: 1 channel
« Watchdog timer: 1 channel
Timer output 3 {14-bit PWM output x 1)
Clock output 39.1 kHz, 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)
Vectored Maskabie Internal: 8, External: 4

interrupts | interrupts

Non-maskable | internal: 1

interrupt
Software Internal: 1
interrupt
Test input Internal: 1, External: 1

Operating voltage range Vpp=27t0 6.0V

Operating temperature range | ~40 to +85 °C

Package = 64-pin plastic shrink DIP (750 mil)

¢ B4-pin plastic QFP (14 x 14 mm)

« 64-pin ceramic shrink DIP {with window) (750 mil)

Note The capacity ofthe internal PROM and internal high-speed RAM can be set by means of the internal memory
switching register.

B Lu27525 0072134 743 1A
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uPD78P014Y

PIN CONFIGURATION (Top View}

(1) Normal Operating Mode

64-pin plastic shrink DIP (750 mil)
64-pin ceramic shrink DIP (with window) (750 mil)

p20/S11 O ~ 84 f+—O
P21/501 (O=—{ 2 63 —O
P22/SCK1 Ot 3 62 te—=O
P23/5TB O 4 61 p—O
P24/BUSY (O=—e & 60 f+—O
P25/S10/SBO/SDAD (O—ol 6 59 f—e0O
P26/S00/SB1/SDAT O=—et 7 58 (O
P27/5CKO/SCL O=—e 8 57 f=—=O
P30/T00 O B 56 f+—=O
P31/TO1 O 10 55 t+—0O
P32/T02 QO=—l 11 54 +—O
P33/Mi1 O=—ed 12 53 t=—O
P34/T12 O=—+f 13 52 —CO
paspcl O=—v] 14 %% 51 —O
P36/BUZ (O 15 § 5 50 f+—O
P37 O~ 16 33 a3 —0O
vss O— 17 5= a8 —O
P40/AD0 (O=—et 18 % % 47 [—=O
P41/AD1 (Oe—f 18 46 =0
P42/aD2 (O=—e] 20 45 (=—0O
P43/AD3 Q= 21 4 —0
P44/AD4 (Ot 22 43 |—O
P45/ADS (O] 23 42 0
Pas/ADE (Ol 24 41 f=—e0
P47/AD7 (e 25 40 =—O
Pso/AE O=— 26 39 f—O
PS1/AS (O=—e] 27 38 p—0O
P52/A10 (Q-e—e 28 37 f=—0O
P53/A11 O=— 29 36 f—=O
P54/A12 (O=—{ 30 35 b—=O
P55/A13 O 31 34 O
vss O— 32 33

Cautions 1. Directly connect the Ver pin to Vss.
2. Connect the AVop pin to Voo.
3. Connect the AVss pin to Vss.

B L42?7525 0072135 61T IR
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AVRer
AVoo
P17/ANIT
P16/ANIE
P15/ANIS
P14/ANI4
P13/ANI3
P12/ANI2
P11/ANIN
P10/ANIO
AVss
P04/XT1
XT2

Vrp

X1

X2

Voo
PO3/INTP3
PO2/INTP2
PO1/INTPY
POO/INTPO/TIO
RESET
PE7/ASTB
PE6/WAIT
P65/WR
P64/RD
P63

P62

P61

P60
P57/A15
P56/A14



NEC uPD78P014Y

64-pin plastic QFP (14 x 14 mm)

£ g
3 22
2 2 3
{S g 2 5 4 i;: - 5 e e T oo ow
O © 8 O k- o o = 2 Z Z Z Z Z
¢ ¢ 2 90lv v ¥ & o = £ £ < < <
R EEEEEEEEEEEEE
e g e zzaagcEsEcsE &
1T
y Yy v ¥ Y Y ¥y ¥ Y
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
P30/T00 Ora——nf 1 48 f—=( P11/aNIN
P31/T01 Oe—] 2 O 47 t+——) P10/ANIO
P32/T02 (Oe—sl 3 46 F—— Avss
P33Tt Oe—s 4 45 fe———) Poa/xTI
P34/T12 Oe—a 5 48— xT2
PasipCL Ow— 6 'Fou 43 f——— vm
P36/BUZ Ore—nl 7 % a2 t———0O xa
P37 Cre—nl g 2 a —0 x2
-
vss O———— 9 Q 40 ———C Voo
P40/aD0 (Oe——1 10 § 38 te——={) PO3/INTP3
Pa1/aD1  (Ore—al 13 38 fe——= PozNTP2
P42/AD2 (Oe—wd 12 37 pe——=) PO1/NTP1
Pa3/aD3 (Ore——ed 13 36 t+—— POO/AINTPO/TIO
Pas/aDs Oe—ed 14 35 te———) RESET
P45/AD5 (Ore— 15 34 pe——=) PB7/ASTE
P46/ADE (re——1 16 33 te—() PEEWAIT
17 18 21 24 25 2 28 Y

Vss
61

pserar1s Ore—n
P57/A15 (Oe—n

ParaD7 (e—on
Pso/a8  (Oe—
P51/A9 (Oe—nl g
ps2/a10 Oe— B
Ps4/a12 OQe— R
P60 (Oe—-+1 8
pe1 (O
ez Oe—n 3
P63 (Oe—- 8

pss/a13 Oa—n B

P64/RD (e—»
PesWR (Oe—n 8

P53/A11

Cautions 1. Directly connect the Ver pin to Vss.
2. Connect the AVoo pin to Voo.
3. Connect the AVss pin to Vss.
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NEC uPD78P014Y
POO to PO4 : Port0 STB : Strobe
P10 to P17 : Port 1 BUSY . Busy
P20 to P27 : Port 2 ADO to AD? : Address/Data Bus
P30 to P37 : Port3 A8 to A15 : Address Bus
P40 to P47 : Port 4 RD : Read Strobe
P50 to P57 : Port5 WR : Write Strobe
P60 to P67 : Port 6 WAIT 1 Wait
INTPO to INTP3 : Interrupt From Peripherals ASTB : Address Strobe
TIO to TI2 : Timer Input X1, X2 : Crystal (Main System Clock)
TOO to TO2 : Timer Output XT1, XT2 : Crystal (Subsystem Clock)
S$B0, SB1 : Serial Bus RESET : Reset
Sio, sih ;. Serial Input ANIO0 to ANI7 : Analog Input
S00, 801 : Serial Output AVoo : Analog Power Supply
SCKO, SCK1 : Serial Clock AVss : Analog Ground
SCL . Serial Clock AVRer . Analog Reference Voltage
SDAQ, SDA1 : Serial Data Voo : Power Supply
PCL . Programmabie Clock Vep . Programming Power Supply
BUZ : Buzzer Clock Vss . Ground



NEC uPD78P014Y
{2) PROM Programming Mode
64-pin plastic shrink DIP {750 mil)
64-pin ceramic shrink DIP (with window) (750 mil}
O— 1 N 64 —7) Vss
O— 2 63 ——O Voo
C—s3 62 —O
C— 4 61 —0O
w C—s 60 —O
O— 6 59 —O L
Cc—d 7 58 —O
O—-s8 57 ——O
D0 COr—ei 9 56 —O
D1 Q=i 10 55 —O
D2 Oee—eq 11 84 —O Vss
03 O 12 83 O ()
D4 (O 13 52 —O Open
05 O 14 - = 51 —O  Vee
06 O~—=f 15 § § 50 —O (L)
D7 (O] 16 o < 43 —O Open
Vss O—— 17 g § 48 —O voo
A0 O—-] 18 S8 47 —0O
Al O—] 10 2= 46——0}&)
A2 O—=f 20 45 —O
A3 O——=] 21 44 t=—() A9
A4 O—e] 22 43 ——O RESET
AS (O—ef 23 a2 —0 } w
AB O—q 24 41 —0
A7 O—f 25 40 +—O CE
AB O—={ 26 33 +—0O o
L O— 27 38 ——O
A0 O—»{ 28 37 —O
A1l O—f 29 3 O
A2 O—=] 30 35 —CO
A13 O—f N 34 —0
Vss O—— 32 33 j—0O A4
Cautions 1. (L) : Connect to Vss via individua! pull-down resistors.
2. Vss : Connect to ground.
3. RESET: Setto low level.
4. Open : Do not connect.
7
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uPD78P014Y

64-pin plastic QFP (14 x 14 mm)

= 2 8 =
N s >
O T Q Cﬁ Cl>
64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 49
Do Oe—=i 1 48 ————O}(u
D1 Oe— 2 O o —0
02 O=—= 3 a6 ———O vss
03 Ol 4 s —O w
D4 OQe—r s as t——) Open
D5 Oe—=1 6 ’-:Oo a3 ——O v
pg Oe—el 7 § 2 —O w
o
D7 Oe—i s 5 41 t——O Open
vis O—1 9 e 40 ——O Veo
pod
a0 O— 10 @ 33 ——O
Al O— 1 38 —QOtw
A2 O——'—’ 12 37 ———O
A3 O— 13 36 f—O A9
As O 14 as fe——O RESET
A5 O——= 15 34 ——O}(L
}
a8 O—>f 18 a3 —O
17 18 19 20 21 22 23 24 25 26 27 28 29 30 31 32
N @ 5 © - &N M o2 % = wojus
=222 3%2 23 2 & 15
Cautions 1. (L) : Connect to Vss via individua! puli-down resistors.
2. Vss : Connect to ground.
3. RESET : Set to low level.
4. Open : Do not connect.
AQ to A14 : Address Bus RESET : Reset
DO to D7 . Data Bus Voo : Power Supply
CE : Chip Enable Vee : Programming Power Supply
OF : Output Enable Vss : Ground
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NEC HPD78P014Y

BLOCK DIAGRAM

PROGRAM COUNTER

4

DECODE
TOWP30 o= 1584 TIME PROM ——N AND
n o—s EVENTCOLTINTER = PROGRAM Y| conTroL b0 POO
INTPOR00 MEMORY K—4 romrto [ porpo3
32768x8 > Pos
TOwP31 O] ..
8-8r TIMERY
TPxs O—e] EVENT COUNTER 1 — K== PORT1 K= pinpys
GENERAL REG. (j::)
TO2PR2 o*— ggTiveRs — oA | rorr2 =D p2oper
TIZP34  O—e] EVENT COUNTER 2 OATA o oAy
1056x8
K— pora (= p3oray
WATCHDOG TIMER K~ H
\/'
(:,) PORT4 (:> P40-P4a?
WATCHTIMER K ~
E4-
S/SBASDANP2S om—el™ —=| roars = pso-psy
podien RSN
Cra—on]
=) rorte | peorer
SIP20 o—e
pPsW
S o o]
sgr(wzz o=l \TERFACET [ s, ADOPO
AD7/P47
BUSY/P24
—, ABPSo
(= EXTERNAL A1S/PST
Ay = ACCESS |—© RD/Pes
Ao o— | ADCONVERTER =) =0 WR/PES
Avss O] e—o WAIT/PE6
AV O— —=0 ASTB/PE7
INTPORPOO INTERRUPT
aNPares =] conTRoL —
cLocK cLocK
BUZZER OUTPUT CLOCK GENERATOR STAND BY
OUTPUT DMIDER CONTROL
CONTROL suB | MAN
8UZP36  PCLP3S POSXTT XT2 X1 X2
Ll
RESET Vo Ve Ve
9
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uPD78P014Y

1. DIFFERENCES BETWEEN THE LPD78P014Y AND MASK ROM VERSION

The uPD78P014Y incorpaorates one-time PROM which can be written to once only, or EPROM to which programs
can be written, erased and rewritten.
By setting the internal memory switching register it is possible to make the functions of this device, except for
the PROM specification and mask option for pins P60 to P63, identical to those of a mask ROM version.
The differences between the uPD78P014Y and mask ROM versions are shown in Table 1-1.

Table 1-1. Differences Between The uPD78P014Y and Mask ROM Version

item JT L uPDTBPOYAY L Mask ROM Version
IC pin No Yes
Ve pin Yes No

Mask option for pins P60 to P63

No mask option for incorporation of puli-

up resistor

Pull-up resistor incorporation possibie by
means of mask option

Caution in the uPD78P014Y, the capacity of the internal PROM and internal high-speed RAM can be changed by
means of the internal memory switching register.

After RESET input, the internal PROM capacity is 32K bytes, and the internal high-speed RAM capacity

is 1024 bytes.

B Ly27525 0072142 45T WA
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NEC uPD78P014Y

2. PIN FUNCTIONS

2.1 Pins in Normal Operating Mode

{1) Port Pins (1/2)

. . After Alternate
Pin name {o] Function reset function
PoO Input Port 0 Input only Input INTPO/TIO
P01 Input/ §-bit /O port Input/output can be specified bit-wise. Input INTP1
P02 output When used as an input port, pull-up resistor INTP2
can be used by software.
PO3 INTP3
Po4Note 1 Input Input only Input XT4
P10 to P17 Input/ Port 1 Input ANIO to
output 8-bit input/output port. ANI7
Input/output can be specified bit-wise.
When used as an input port, pull-up resistor can be used by
softwareNote 2,
P20 input/ Port 2 Input S
P21 output 8-bit input/output port. SO
b input/output can be specified bit-wise. —
22 When used as an input port, pull-up resistor can be used by software. ScK1
P23 STB
P24 BUSY
P25 S10/SB0/SDAO
P26 SO00/SB1/SDAY
P27 SCKO/SCL
P30 Input/ Port 3 Input TO0
P31 output 8-bit input/output port. TO1
Input/output can be specified bit wise.
P32 When used as an input port, pull-up resistor can be used by software. TO2
P33 ™m
P34 Ti2
P35 PCL
P36 8UZ
P37 s —
P40 to P47 Input/ Port 4 Input ADO to AD7
output 8-bit input/output port.
Input/output can be specified in 8-bit units.
When used as an input port, pull-up resistor can be used by software.
(Test input flag {(KRIF) is set to 1 by falling edge detection.)

Notes 1. When using the P04/XT1 pin as an input port, processor clock control register bit 6 (FRC) should
be set to 1 (The feedback resistor of the subsystem clock oscillator should not be used.).
2. When using the P10/ANIO to P17/ANI7 pins as the A/D converter analog input, pull-up resistor is
automatically disconnected.

12
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NEC uPD78P014Y
{1) Port Pins (2/2)
X Alternate
Pin name f{e] Function After reset .
function
P50 to P57 Input/ Port 5 Input A8 to Al5
output 8-bit input/output port.
LED can be driven directly.
Input/output can be specified bit-wise.
When used as an input port, puli-up resistor can be used by software.
P60 Input/ Port 6 N-ch open-drain input/ Input -
P61 output | B-bit input/output port. output port.
P62 Input/output can be specified bit-wise. Direct LED drive
capability.
P63
P64 When used as an input RD
P65 port, pull-up resistor WR
P66 can be used by soft- WA
ware.
P67 ASTB
13
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NEC , uPD78P014Y

(2} Non-Port Pins (1/2)

Alternate
Pin name Vo Function After reset function
INTPO Input Valid edge specification possible (rising edge, falling edge, or both Input POO/TIO -
INTP1 rising edge and falling edges). P01
INTPZ External interrupt input. POz
INTP3 Falling edge detection external interrupt input. Input P03
Sto Input Serial interface serial data input. Input P25/SB0/SDAO
si P20
SO0 Qutput Serial interface serial data output. Input P26/SB1/SDA1
SO P21
SBO Input/ Serial interface serial data input/output. input P25/S10/SDAO
SB1 output P26/SO0/SDA1
SDAO P25/S10/S80
SDA1 P26/S00/SB1
SCKO Input/ Serial interface serial clock input/output. Input P27/SCL
scL output P27/5CKO
'SCK1 P22
STB Output | Serial interface automatic transmission/reception strobe output. Input P23
BUSY Input Serial interface automatic transmission/reception busy input. Input P24
TI0 Input External count clock input to 16-bit timer (TMO). Input POO/INTPO
T External count clock input to 8-bit timer (TM1). P33
Ti2 External count clock input to 8-bit timer (TM2). P34
TOO Output 16-bit timer (TMO) output (also used as 14-bit PWM output). Input P30
TO01 8-bit timer (TM1) output. P31
TO2 8-bit timer (TM2) output. P32
PCL Output | Clock output (for main system clock and subsystemn clock trimming). Input P35
BUZ Output | Buzzer output. Input P36
ADO to AD7 | Input/ Low address/data bus when memory is expanded externally. input P40 to P47
output
A8 to A18 Output High address bus when memory is expanded externaliy. Input PS0 to P57
RD Output | External memory read operation strobe signa! output. Input P64
‘WR External memory write operation strobe signal output. Input P65
WAIT input Wait insertion at external memory access. Input P66
ASTB Qutput | Output of strobe which externally latches address data to be output to Input P67
ports 4 and 5 when accessing external memory.

14
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NEC

yPD78P014Y
(2) Non-Port Pins (2/2)
Alternate
Pin name I{e] Function After reset function
ANIO to ANI7 Input A/D converter analog input. Input P10 to P17
AVREF Input A/D converter reference voltage input. -— —
AVoD —_ A/D converter analog power supply. Connected to VDD. -_— -_—
AVss -—_ A/D converter ground potential. Connected to Vss. —_ —_
RESET Input System reset input. - -
X1 Input Main system clock oscillation crystal input. —_ —_
X2 - — —
XT1 Input Subsystem clock oscillation crystal input. input P04
XT2 - — —_
Voo — Positive power supply. —_ —_
vep — (High voltage application for program write/verify. Directly con- — —
nected to Vss in normal operating mode.)
Vss ot Ground potential. —_ -

2.2 Pins in PROM Programming Mode

Pin name 110 Function
RESET Input PROM programming mode setting.
When +5 V or +12.6 V is applied to the Ver pin and a low-level signal to the RESET pin, the PROM
programming mode is set.
Vpp input PROM programming mode setting and high voltage application for program write/verify.
A0 to A4 Input Address bus.
D0 to D7 input/ | Data bus.
Output
Te Input PROM enable input/program pulse input.
Ot Input PROM read strobe input.
VoD —_ Positive power supply.
Vss _— Ground potential.

B L427525 0072146 4TS HH
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2.3 Pin 170 Circuits and Unused Pin Connections
Table 2-1 lists the /O circuit type for all pins and the recommended connections for all unused pins.

Figure 2-1 shows the configuration of the Pin /O Circuits.

Table 2-1. Types of Pin |/O Circuits

Vo

Pin name . /{e] Recommended connection for unused pins
circuit type

POO/INTPO/TIO 2 {nput Connected to Vss.

PO1/INTP1 8-A Input/output input : Connected to Vss.

PO2/INTP2 Output: Leave open.

PO3/INTP3

PO4/XT1 16 input Connected to Vss.

P10/ANIO to P17/ANI7 1 input/output Input : Connected to VDD or VSs.
Output: Leave open,

P20/SIn 8-A Input/output Input : Connected to VoD or Vss.

P21/SO1 5-A Output: Leave open.

P22/SCK1 8-A

P23/STB §-A

P24/BUSY 8-A

P25/S10/SBO/SDAD 10-A

P26/S00/SB1/SDA1

P27/5CKO/SCL

P30/TO0 5-A Input/output lnput : Connected to VoD or Vss.

P31/TO1 Qutput: Leave open.

P32/TO2

P33/TI1 8-A

P34/T12

P35/PCL 5-A

P36/BUZ

P37

P40/ADO to P47/AD7 5-€ input/output Input : Connected to VDD or Vss.
Output: Leave open.

P50/A8 to P57/A15 5-A Input/output Input : Connected to VoD or Vss.

P60 to P63 13 Output: Leave open.

P64/RD 5-A

P65/WR

P66/ WAIT

P87/ASTB

RESET 2 Input -

XT2 16 — Leave open.

AVREF — Connected to Vss.

AVpD Connected to Vob.

AVss Connected to Vss.

VPP Directly connected to Vss.

16
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NEC uPD78P014Y

Figure 2-1. Pin I/O Circuits
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Power ed

3. INTERNAL MEMORY SWITCHING REGISTER (IMS)

This register is used to prevent part of the memory from being used by software. Setting the internal memory
switching register enables memory mapping identical to that of a mask ROM version with different internal memory
{ROM and RAM) to be used.

The IMS register is set by an 8-bit memory operation instruction.

RESET input sets this register to C8H.

Figure 3-1. Internal Memory Switching Register Format

Symbol 7 6 5 4 3 2 1 0 Address At Reset RMW
IMS [Ram2z[rami[RaMO| o [ROM3JROMZROMI[ROMO|  FFFOH CaH w
S I T T ]
ROM3| ROM2} ROM1]ROMDO{ Internal ROM Capacity Selection
0 0 0 1 4 K bytes
0 0 1 o] 8 K bytes
0 1 0 0 | 16K bytes
0 1 1 o 24 K bytes
1 0 0 0 32 K bytes
Other than the above Setting prohibited

RaM2| RAM1| RAMO g:,:::; :igh-Speed RAM Capacity

0 0 0 768 bytes

0 1 640 bytes

] 1 o 512 bytes

0 1 1 384 bytes

1 0 0 256 bytes

1 0 1 Setting prohibited

1 1 0 1024 bytes

1 1 1 896 bytes

Table 3-1 lists IMS register settings for memory mapping equivalent to mask ROM versions.

Table 3-1. Examples of IMS Register Settings

Target Mask ROM Version IMS Set Value Target Mask ROM Version IMS Set Value
uPD78001BY 82H uPD78012BY 44H
LPD78002BY 64H uPD78013Y C6H
uPD78011BY 42H uPD78014Y c8H

18
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4. PROM PROGRAMMING

The uPD78P014Y incorporates a 32K-byte PROM as program memory. When programming the uPD78P014Y, the
PROM programming mode is set by means of the Ver and RESET pins. For the connection of unused pins, see “PIN
CONFIGURATION, (2) PROM Programming Mode”.

4.1 Operating Modes

When +5V or +12.5 V is applied to the Ve pin and a low-level signal is applied to the RESET pin, the uPD78P0O14Y
enters the programming mode. This mode can be set to operation mode by setting the CE pin and OE pin as shown
in Table 4-1 below.

In addition, the PROM contents can be read by setting the read mode.

Table 4-1. PROM Programming Operating Modes

Operating Mode Pins RESET Vep Voo CE 3 DO 10 D7
Program write L +125V +BV L H Data input
Program verify H L Data output
Program inhibit H H High-impedance
Read +5V +5V L L Data output
Output disable L H High-impedance
Standby H UH High-impedance

18
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4.2 PROM Writing Procedure
The PROM writing procedure is as shown below, allowing high-speed writing.

(1) Fix the RESET pin low. Supply +5 V to the Vep pin. Unused pins should be handied as shown in “PIN
CONFIGURATION, (2) PROM Programming Mode".

(2) Apply +6 V to the Voo pin and +12.5 V to the Ver pin.

(3) Provide the initial address.

(4) Provide the write data.

{5) Provide a 1 ms program pulse (active low) to the CE pin.

(6) Verify mode. If written, go to (8); if not written, repeat (4} to (6). When the write operation has been
repeated 25 times, go to (7).

(7) Halt write operation due to defective device.

(8) Provide write data (times repeated in (4) to (6)) x 3 ms program pulse (additional write).

(9) Increment the address.

(10) Repeat (4) to (9) until the final address.

Timing for steps (2) to (8) above is shown in Figure 4-1.

Figure 4-1. PROM Write/Verity Timing

Repeated X Times

Write Verify | Additional
Write
l)
¢
AD-A14 X Address Input —X
{

th

Hi-Z Hi-Z /Daa \ Hi-Z Hi-Z
e ) S L ery S

+12.5V (o

T

—
Q_E(Input) \ /
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Figure 4-2. Write Procedure Fiowchart

N < START WRITE )

2) APPLY POWER-SUPPLY VOLTAGE
}
(3) PROVIDE INITIAL ADDRESS
(4) PROVIDE WRITE DATA
i
(5) PROVIDE PROGRAM PULSE

Write not possible 1) Write not possible

(less than 25 times) (25th times)
VERIFY MODE
Write OK
(8) ADDITIONAL WRITE (3X ms pulse) | X: Number of write
repetitions
|
(9) ADDRESS INCREMENT
(10)
< Final address
FINAL ADDRESS
>final address 7

‘ WRITE COMPLETED ) ( DEFECTIVE DEVICE )
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4.3 PROM Reading Procedure
PROM contents can be read onto the external data bus (DO to D7) using the following procedure.

(1) Fix the RESET pin low. Supply +5 V to the Vee pin. Unused pins should be handied as shown in “PIN
CONFIGURATION, (2) PROM Programming Mode”.

{2) Supply +5 V to the Voo and Vrp pins.

(3) Input address of data to be read to pins AO to A14.

(4) Read mode.

{5) Output data to pins DO to D7.

Timing for steps (2) to {5) above is shown in Figure 4-3.

Figure 4-3. PROM Read Timing

AG-A14 X Address Input

X
—
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5. ERASURE PROCEDURE (uPD78P014YDW ONLY)

With the uPD78P014YDW, it is possible to erase (set to FFH) data written to the program memory, and rewrite
the memory.

The data can be erased by exposing the window to light with a wavelength of approximately 400 nm or shorter.

Usually, exposure is performed with ultraviolet light with a wavelength of 254 nm. The amount of exposure required
for complete erasure is shown below.

* UVintensity x erasure time: 15 W-s/cm? or more
+ Erasure time: 15 to 20 minutes (using a 12,000 uW/cm? ultraviolet lamp. A longer erasure time may be
required in case of deterioration of the ultraviolet lamp or dirt on the package window).

Erasure should be carried out with the ultraviolet lamp placed at a distance of 2.5 ¢cm or less from the window,
If the ultraviolet lamp is fitted with a filter, this should be removed before performing exposure.

6. OPAQUE FILM FOR ERASURE WINDOW (uPD78P014YDW ONLY)

To protect from unintentional erasure by light sources other than that of the lamp for erasing EPROM contents,
or to protect internal circuit other than EPROM from misoperating by light sources, stick an opaque film on the
erasure window except when erasing the EPROM contents.

7. ONE-TIME PROM VERSIONS SCREENING

The one-time PROM version (uPD78P014YCW, uPD78P014YGC-ABS) can not 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 charged services for one-time PROM writing, marking, screening, and verification, under the
name “QTOP Microcomputer”. Contact NEC for details.

23
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8. ELECTRICAL SPECIFICATIONS

Absolute Maximum Ratings (Ts = 25 °C)

Parameter Symbol Conditions Rating Unit
Voo -0.3t0 +7.0 \
Ver —0.310 +13.5 \"
Supply
voltage AVoo -0.3to Voo + 0.3 \Y
AVaer ~0.3 to Voo + 0.3 v
AVss =0.3to +0.3 Y
POO 1o P04, P10 to P17,
P20 to P27, P30 to P37,
Vn ~0.3 to Voo + 0.3 v
P40 to P47, P50 to P57,
Input voltage
P64 to P67, X1, X2, XT2
Vu P60 to P63 Open-drain -0.3to +16 v
In PROM programming -0.310 +13.5 v
Vi3 A9
mode
QOutput voitage Vo -0.3 to Voo + 0.3 v
Analog input |, P10 to P17 Anslog i i AVss 0.3 to AVagr + 0.3 v
voltage AN to nalog input pin ss —0.3 to ner + 0.
1 pin -10 mA
Output current
high lon P10 to P17, P20 to P27, P30 to P37 total =15 mA
P01 to P03, P40 1o P47, PS0 to P57, P60 to P67 total -15 mA
1 pin Peak value 30 mA
Effective value 15 mA
P40 to P47, Peak value 100 mA
P50 to P55 total Effective value 70 mA
Output current PO1 to P03, P56, P57, Peak value 100 mA
low
lo Note P60 to P67 total Effective value 70 mA
PO1 to PO3, Peak vaiue 50 mA
P64 to P67 total Effective value 20 mA
P10 to P17, P20 to P27 Peak value 50 mA
P30 to P37 total Effective value 20 mA
Operatin
P 9 Ta -40 to +85 °C
temperature
Storage Tuo -65 to +150 *C
temperature

Note The effective value should be calculated as follows: [Effective value] = [Peak value] X Vduty

Caution Product quality may suffer if the absolute maximum rating is exceeded for even a single parameter,
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 ratings are not exceeded.

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

teristics.
24
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NEC uPD78P014Y
Main System Clock Oscillator Characteristics (T = 40 to +85 °C, Voo = 2.7 to 6.0 V)
Resonator Recor.nme.nded Parameter Conditions MIN. | TYP. | MAX. | Unit
circuit
IVss X1 X2 | Oscillator Voo = oscillation voltage 1 10 MHz
i T fho frequency (fx)Note 1 range
Ceramic E %—'IDI'"T ,
resonator § FcC1 =ca
; = i | Osciltation After Voo reached the
v stabilization MIN. of the oscillation 4 ms
timeNote 2 voltage range.
Oscillator
1 8.38 10 MHz
_liss X1 X2 X frequency {fx)Nots 1
Crystal Dl—l
resonator : Fct =cz;
b : Oscillation Voo = 4.5t0 6.0 V 10
: stabilization ms
timeNote 2 30
X1 input
1.0 10.0 MHz
X1 X2 frequency {fx)Note 1
External
clock P
#PD74HCUO04 X1 input
high-/low-level 425 500 ns
width {txn, txi)

Notes 1. Shows the oscillator characteristics only. For the instruction execution time, see the AC characteris-
tics.

2. Time necessary for oscillation to stabilize after reset or STOP mode released.

Cautions 1.

Power ed

When the main system clock oscillator is used, the area inside dotted linesin the figure should be wired
as follows to prevent influence from the wiring capacitance.
+ Wiring should be as short as possible.
+ Do not cross other signal lines.

« Do not place the oscillator close to line in which varying high current flows.

+ Potential at the oscillator capacitor connecting point should be always the same as Vss.

+ Do not ground to the ground pattern in which high current flows.
» Do not fetch signals from the oscillator.

. 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.

BN LY27535 0073156 Juy mE -
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Subsystem Clock Oscillator Characteristics (Ta = —-40 to +85 °C, Voo = 2.7 10 6.0 V)

Resonator Recot?me:nded Parameter Conditions MIN. | TYP. [ MAX. | Unit
circuit
]_\_/ss XT1  XT2 I Oscillator 32 32788 | 35 kHz2
v gl Note 1
; | $R2! frequency {(fxt)
Crystal : HDH
resonator =C3 'C4
Y S— i | Oscillation Voo = 4.5t0 6.0V 1.2 2
T i stabilization s
timeNote 2 10
XT1 input 32 100 | KMz
XT1 XT2 frequency (fxr)Note 1
External '
clock
XT1input
l high-flow-level 5 15 us
width (baw, txri)

Notes 1. Shows the oscillator characteristics only. For the instruction execution time, see the AC characteris-
tics.
2. Time necessary for oscillation to stabilize after Voo reaches MiIN. of the oscillation voltage range.

Cautions 1.

26
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When the subsystem clock oscillator is used, the area inside dotted lines in the figure should be wired
as foliows to prevent influence from the wiring capacitance.

+ Wiring should be as short as possible.

- Do not cross other signal lines.

- Do not place the oscillator close to line in which varying high current flows.

- Potential at the oscillator capacitor connecting point should be always the same as Vss.

- Do not ground to the ground pattern in which high current fiows.

- Do not fetch signals from the oscillator.

. In the subsystem ciock oscillator, which is designed to be a circuit with low amplification ratio to

suppress current consumption, misoperation due to noise occurs more often than in the main system
clock oscillator. Therefore, when using the subsystem clock, special care should be taken in wiring.
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RECOMMENDED OSCILLATOR CONSTANT

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

Frequency Recommended Oscillator Constant Oscillation Vottage Range
Manufacturer Product Name
(MHz) C1 (pF) C2 ({pF) R1{kQ2) MIN. (V) MAX. (V) .
CSB1000J 1.00 100 100 6.8 2.8 6.0
CSBxoxxxd 1.01to 1.25 100 100 4.7 2.8 6.0
CSAx. xxxMK 1.26 to 1.79 100 100 0 2.8 6.0
CSAx, xxMG093 100 100 0 2.7 6.0
1.80 to 2.44
CSTx. xxMG093 On-chip On-chip 0 2.7 6.0
Murata Mfg. CSAx. xxMG 30 30 0 2.7 6.0
2.45t0 4.18
CSTx. xxMGW On-chip On-chip 0 2.7 6.0
CSAx. xxMGU 30 30 0 2.7 6.0
4.19 to 6.00
CSTx. xxMGWU On-chip On-chip 0 2.7 6.0
i CSAx, xxMT 30 30 0 3.0 6.0
| 6.01 to 10.0
: CSTx. xxMTW On-chip On-chip 0 3.0 6.0

Remark x. xx, x, xxx, and »ox indicate the frequency.

i Subsystem Clock: Crystal Resonator {Ts = —40 to +60 °C)

[ Frequency Recommended Oscillator Constant Oscillation Voltage Range
: Manufacturer Product Name
(kHz) C3 (pF) Ca (pF) R2 (k) MIN.(V) MAX.(V)
Daishinku DT-38 (1TAE32E00,
Corporation load capacitance 32.768 10 10 100 2.7 6.0
6.3 pF)
Capacitance (Ta = 26 °C, Vob = Vss = 0 V)
Parameter Symbol Conditions MIN. TYP. MAX. Unit
‘ Input
i P . Cin f=1 MH2z unmeasured pins returned to 0 V. 15 pF
‘ capacitance
P01 to P03, P10 to P17,
=1 MH:z P20 to P27, P30 to P37,
Input/output 15 pF
put/outp Cio unmeasured P40 to P47, P50 to PS7,
capacitance pins returned to P64 to P67
oV.
P60 to P63 20 pF

Remark Unless otherwise specified, the dual-function pin characteristics are the same as the
characteristics.
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DC Characteristics (Ts = =40 t0 +85 °C, Voo = 2.7 to 6.0 V)

Parameter Symbol Conditions MIN. TYP. MAX. | Unit

P10 to P17, P21, P23, P30 to P32, P35 to P37, 07V v v
Vi 1 p4ag to P47, PSO to PS7, P64 to P67 -7 Voo oo

Vinz POO to P03, P20, P22, P24 to P27, P33, P34, RESET 0.B Voo Voo \"
Input volt
P high 29 | ves |P6Oto P63 Open-drain 0.7 Voo 15 v
Vira X1, X2 Voo - 0.5 Voo A"
Voo = 4.5t6 6.0V Voo~ 0.5 Voo v
Viug XT1/P04, XT2
Voo - 0.3 Voo \%
P10 to P17, P21, P23, P30 to P32, P35 to P37,
Vir | p4o to P47, P50 to P57, P64 to P67 0 0.3 Vool V
Vi P00 to P03, P20, P22, P24 to P27, P33, P34, RESET 0 0.2 Voo A"
Voo = 45610 6.0V o} 0.3 Voo \Y
Input voltage Vies P60 to P63
low ] 0.2 Voo v
Viue X1, X2 (1} 0.4 v
Voo= 45tc 6.0V 0 0.4 \Y
ViLs XT1/P04, XT2
0 0.3 Y
Output voltage v Voo=4.51t0 6.0V, lon = -1 mA Voo - 1.0 \"
. OM1
high low = =100 pA Voo 0.5 v
P50 to P57, Voo= 45t0 6.0V 0.4 20 v
P60 to P63 JoL = 15 mA

Vour  1po1 to P03, P10 to P17,
Output voltage P20 to P27, P30 to P37, [Voo= 4510 6.0V, loL = 1.6 mA 0.4 v

! | P40 to P47, P64 to P67
ow

Voo = 4.5 to 6.0 V, open-drain,

Vouz SBO, SB1, SCKO pulled-up (R = 1 k2 ) 0.2Voo| V

Vous fov = 400 pA 0.5 v

POO to P03, P10 to P17,
P20 to P27, P30 to P37,
oar Vin = Voo P40 to P47, P50 to P57, 3 HA

Input | P50 0
nput leakage P60 to P67, RESET

current high

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

lumnsz Vine 15V P60 to P63 80 HA

P00 to P03, P10 to P17,
P20 to P27, P30 to P37,

Input leakage | It | Vw0V P40 to P47, P50 to P57, 3| A
current low P60 to P67, RESET
it X1, X2, XT1/P04, XT2 20 | uA

Remark Unless otherwise specified, the dual-function pin characteristics are the same as the port pin character-
istics.
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Notes 1. Operating in high-speed mode {when the processor clock control register is set to 00H).
2. Operating in slow-speed mode {(when the processor clock control register is set to 04H).

3. Excluding AVrer current and port current.

NEC uPD78P014Y
DC Characteristics (Ts = —40 to +85 °C, Voo = 2.7 to 6.0 V)
Parameter Symbol Conditions MIN. TYP. | MAX. Unit
Output leakage
current high lLow Vour = Voo 3 HA
Output leakage
current low lou Vour=0V -3 BA
Vin = 0V, P01 to PO3, 45VSVoo<6.0V 15 4 90 kQ
Software pull- R P10 to P17, P20 to P27,
up resistor P30 to P37, P40 to P47,
. SV 20 kQ
PS0to P57, Pea 1o P67 | 2 ¥ SVoo<4S s00
8.38 MHz Voo = 5.0 V 1 10 9,Note 1 8 27 mA
loon Crystal oscillation
operating mode Voo = 3.0 V £ 10 9 Note 2 1 3 mA
8.38 MH: Voo= 50V 10% 1.4 4.2 mA
loo2 Crystal oscillation
HALT mode Voo= 3.0V+10% 550 1650 HA
32,768 kHz Voo 50V + 10% 90 180 HA
loos Crystal oscillation
Supp'y operaﬁng mode Voo= 3.0V 10% 50 100 ﬂA
Note 3
currentiote 32.768 kHz Voo=5.0V £ 10 % 25 | s0 A
lops Crystal oscillation
HALT mode Voo=3.0Vz10% 5 10 HA
XT1=0V Voo=50V:10% 1 30 HA
Ipos STOP mode When feed-
back resistor is used Voo=3.0V+10% 0.5 10 HA
XT1=0V Voo =50V 10% 0.1 30 HA
loos STOP mode When feed-
back resistor is not used Vo =3.0V+10% 0.08 10 KA

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

istics.
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AC CHARACTERISTICS

(1) Basic Operation (T» = —40 to +85 °C, Voo = 2.7 to 6.0 V)

Parameter | Symbol Conditions MIN. TYP. | MAX, Unit
Voo = 4.5t0 6.0V 0.48 64 us
1.91 64 us
Cycie time Operating on main
SMlnlml:lm Ter system clock Tas = =40 to +40 °C 04 64 us
instruction Voo = 4.75 0 6.0 V
execution
time) Tas = -40 to +40 °C 0.96 64 Hs
Operating on subsystem clock 40 122 125 us
Tt input o Voo = 4510 6.0V [¢] 4 MH:z
frequency 0 275 kHz
Tl input tom Voo = 4,510 6.0 V 100 ns
high-/low-
level width e 1.8 Hs
Interrupt INTPO B/fumNote us
input high-/ TINTH
low-leve! INTP1 to INTP3 10 ps
i UNTL
width KRO to KR7 10 us
RESET low-
level width ths 10 Hs

Note In combination with bits 0 (SCS0) and 1 (SCS1) of sampling clock select register, selection of fsam is
possible between fx/2%', fx/64 and fx/128 (when N = 0 to 4).
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Ter vs Voo (At main system clock operation)
i ; $
60 '
30
10
Guaranteed Qperation
= 1 Range T
3 (Te = =40 10 +85 °C)
K<
o
E
i
o
S 20
O 1
| \
1
1.0 S <
= ~
~ N
~—IN\C
0.5 T
0.4 =
° 1 2 3 4 5 6
Supply voltage Voo [V]
Caution When Ta = -40 to +40 °C, the guaranteed operation range is
extended to the broken line.
31
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(2) Read/Write Operation (Ts = —40 to +85 °C, Voo = 2.7 to 6.0 V)

Parameter Symbol Conditions MIN. MAX. Unit
ASTB high-level width tasTH 0.5tev ns
Address setup time tans 0.5tcv— 30 ns
Address hold time tADH Load resistor 2 5 kQ2 10 ns
tabo1 {2 + 2n)tev - 80 ns
Data input time from address
tan02 5 (3 + 2n)tev- 100 ns
J— troo1 {1+ 2n)tev—- 25 ns
Data input time from RD{
troo2 {2.5 + 2n)tcy - 100 ns
Read data hold time taoH [} ns
—_ troLr (1.5 + 2n)tey - 20 ns
RD low-ievel width
taoL2 (2.5 + 2n)tev- 20 ns
— _— TROWTY 0.5tev ns
WAIT! input time from RDL
trowT2 1.5tey ns
WAIT! input time from WRJ twawt 0.5tcy ns
WAIT low-level width twn (0.5 + 2n)ter + 10 (2 + 2n)tey ns
Write data setup time twos 100 ns
Werite data hold time twon 5 ns
WR low-level width twats (2.5 + 2n)tev - 20 ns
RD. delay time from ASTBL tAsTRO 0.5tev - 30 ns
WRJ delay time from ASTB. tasTwa 1.5tcy - 30 ns
ETB‘T delay time from ¢ tev— 10 tev+ 40 ne
RDT in external fetch
Address hold time from
RDT in external fetch thoaow ter tev+ 50 ns
Write data output time from RDT | trowo 10 ns
—_— Voo = 4.5 t0 6.0 V 0.5tev - 120 0.5tcy ns
WRJ delay time from write data B
0.5tev- 170 0.5tey ns
- Voo = 4.5t0 6.0 V tey tev+ 60 ns
Address hold time from WRT tWRAOH
tey tev+ 100 ns
RDT delay time from WAITT twTno 0.5tcr 2.5tcv + 80 ns
WRT delay time from WAITT twrwa 0.5tcy 2.5tcv + 80 ns

Remarks 1. tcy = Tev/d

2. n indicates number of waits.
3. CL=100 pF{CLmeans the ioad capacitance of PA0/ADO to P47/AD7, PS0/AB to P57/A15, P64/RD, P65/
WR, P66/WAIT and P67/ASTB pins.)
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NEC uPD78P014Y
(3) Serial Interface (T = -40 to +85 °C. Voo =27106.0 V)
{a) 3-wire serial I/0 mode (SCK... Internal clock output)
Parameter Symbol! Conditions MIN. TYP. MAX. Unit
—_ Voo=4.5t0 6.0V 800 ns
SCK cycle time tkevt
3200 ns
SCK high-flow-level o Voo= 45t0 6.0V txcvy/2 - 50 ns
width e txevy2 ~ 150 ns
S| setup time (to SCKT) tsixi 100 ns
Slholdtime (from SCKT)|  txsn 400 ns
SO output delay time - Voo = 4.5t0 6.0 V 300 ns
o - ote
from SCK! tesor C=100 P 1000 ns
Note C is the load capacitance of SO output line.
(b} 3-wire serial 1/0 mode {SCK...External clock input)
Parameter Symbot Conditions MIN. TYP. MAX, Unit
Voo= 4510 6.0 V 800 ns
SCK eycle time tevs
3200 ns
SCK high-/low-level txmz Voo = 4.510 6.0 V 400 ns
width taa 1600 ns
S! setup time (to STKT) |  ¢ene 100 ns
Sl hold time (from SCKT)| kst 400 ns
SO output delay time Voow= 45t0 6.0V 300 ns
== txsoz C = 100 pFhote
from SCK{ 1000 ns
Wh i | i
en t{smg the'externa device 160 ns
expansion function
SCK rise and fall times When not When using the 16-
(For serial interface taz using the bit timer output 700 ns
channel 0) 2 external function
device When not using the
expansion 16-bit timer output 1000 ns
function function
_ When using the external device 160
SCK rise and fall times tR2 expansion function ns
(For serial interface - -
channel 1) tF2 Whgn rTot usmg.the external device 1000 ns
expansion function
Note C is the load capacitance of SO output line.
N\
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NEC uPD78P014Y

{c) SBi mode (SCK...Internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
P Voo= 45t0 6.0V 800 ns
SCK cycle time txevs
3200 ns
SCK high-/low-level tens Voo = 4.5t0 6.0 V tkevy/2 - 50 ns
width K2 txevy/2 - 150 ns
SBO, SB1 setup time tss Voo= 451060V 100 ns
{to SCKT) 300 ns
SBO, SB1 hold time
e t txeva/2 ns
(from SCKT) 8
580, SB1 output R=1kQ, Voo = 4.5 t0 6.0V 0 250 ns
delay time from SCK. trsoa C = 100 pFNote 0 1000 ns
SBO, SB14 from SCKT txss txeva ns
SCK{ from SBO, SB14 tssx txevs ns
SBO, SB1 high-tevel
. tssH ey ns
width
SBO, SB1 low-level
. tseL txeva ns
width

Note R and C are the load resistance and load capacitance respectively of the SBO and SB1 output line.
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NEC uPD78P014Y

(d) SBl mode (SCK...External clock Input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
—_ Voo = 4.5t0 6.0 V 800 ns
SCK cycie time teCvs

3200 ns

SCK high-/low-level tws | Voo= 4510 6.0V 400 ns
width tree 1600 ns
SBO, SB1 setup time toe Voo = 4.5 to 6.0 V 100 ns
{to SCKT) 300 ns
SBO, SB1 hold time s eve'2 ns
(from SCKT)
SBO, SB1 output . R= 1k, Voo = 45t0 6.0V 0 300 ns
delay time from SCK{ Kot C = 100 pFNote 0 1000 ns
SBO, SB1L from SCKT| 4., treva ns
SCK{ from SBO. SB1L| 0,0 trcve ns
SBO, SB1 high-level
width tsen tKCY4 ns
SBO, SB1 low-level tsa
width tKCY4 ns

When using the external device

. . 160 ns
expansion function
When using the 16-
SCK rise and fall ths When not bit timer output 700 ns
times ¢ using the tunction
e .
external device
expansion When not using the
function 16-bit timer output 1000 ns

function

Note R and C are the load resistance and load capacitance respectively of the SB0O and SB1 output line.
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NEC uPD78P014Y

{e} 2-wire serial I/O mode {SCK... internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
—_ Voo = 45t0 6.0V 1600 ns
SCK cycle time treys
3800 ns
SCK high-level width xis R = 1kQ, C= 100 pFNote txcvy/2 - 50 ns
SCK low-level width txes txeve/2 - 50 ns
SBO, SB1 setup time teis 300 ns
{to SCKT)
SBO, SB1 hold time trsis 600 ns
{from SCKT)
SBO, SB1 output delay Re1kQ, Voo = 4.5t0 6.0V 0 250 ns
i SCK txsos
time from SCK! C = 100 pFNote ' 0 1000 ns

Note R and C are the load resistance and load capacitance respectively of the SCK0, SB0 and SB1 output
line.

{f) 2-wire serial {/0 mode (SCK... External clock input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
— Voo = 4.5 10 6.0 V 1600 ns
SCK cycle time txcve
3800 ns
SCK high-level width txwe 650 ns
SCK low-leve! width txue 800 ns
BO, SB1 i
SBO, SB1 setup time tsie 100 ns
{to SCKT)
S$80, SB1 hold time txs trevel2 ns
{from SCKT)
SBO, SB1 output delay R=1kQ, Voo = 4510 6.0V 0 300 ns
. SeK txs0s
time from SCK. C = 100 pFNote o 1000 ns
When using the external device
* . o . 160 ns
expansion function
. When not When using the 16-
* J— he ; bit timer output 700 ns
SCK rise and fall times using the . P
tre external function
device When not using the
* expansion 16-bit timer output 1000 ns
function function

Note R and C are the load resistance and load capacitance respectively of the SCK0, SB0 and SB1 output
line.
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NEC uPD78P014Y

{g) PC bus interface

Parameter Symbol Conditions MIN. TYP. MAX. Unit
SCLi k
input cloc fsce 0 100 kHz
frequency
Bus release time 47
before start of transfer | % : Hs
Start condition hold
time tHDSTA 4.0 us
SCL low-level time tiow 4.7 us
SCL high-level time HIGH 4.0 us
§tan condition setup tsusTa 47 us
time
Data hold time tiooar | SCL fall time: data retention 0 us
Voo = 4510 6.0V 250 ns
Data setup time tsupaT
700 ns
whNote 1 | R o 2k, C = 100 pFNoted 1000 ns
When tfsmg the.external device 160 ns
expansion function
SDAQ, SDA1, SCL When not When using the 16-
signal rise time taNote 2 | cing the bit timer output 700 ns
external function
device When not using the
expar'lslon 16-bit timer output 1000 ns
function function
SDAQ, SDAT, SCL
. . 1 R= 2k, C= 100 pFNote 3 300 ns
signal fall time
Stop condition setup
time tsusTo 4.7 us

Notes 1. When using the serial clock of the internal clock cutput.
2. When using the serial clock of the external clock input.

3. Rand C are the load resistance and load capacitance respectively of the SCL, SDAO and SDA1 output
line.
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NEC uPD78P014Y

{h) 3-wire serial 1/0 mode with automatic transmit/receive function (SCK...internal clock output)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Voo=45t06.0V 800 ns
SCK cycle time tkcy?
3200 ns
SCK high-/low-ievel trwy Voo= 45t0 6.0V &xen/2 - 50 ns
width tar tecn/2 - 150 ns
st set_up time tsixy 100 ns
{to SCKT)
S| hold time trsn 400 ns
{from SCKT)
i Vo= 451060V 300 ns
fSO Olﬁﬂnldelav time txso? C = 100 pF“""
rom SCK 1000 ns
STBT from SCKT tseo 400 e ns
Strobe signal high-
tsow txcy?r - 30 txevr + 30 ns

level width

Busy signal setup
time (to busy signal tavs 100 ns
detection timing)

Busy signa! hold time
{from busy signal tovn 100 ns
detection timing)

SCK! from busy

. . 2
inactive ters e ne

Note C is the load capacitance of the SO output line.
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NEC uPD78P014Y

{i} 3-wire serial I/0 mode with automatic transmit/receive function (SCK...External clock input)

Parameter Symbol Conditions MIN. TYP. MAX. Unit
Voo = 4.5t0 6.0 V BOO ns
SCK cycle time txcvs
3200 ns
) SCK high-/flow-level txus Voo = 4.5 to 6.0V 400 ns
width txus 1600 ns
|
; Sl setup time tsus 100
(to SCKT) ns
Si hold time
400
(from STKT) trse 0 ns
SO output delay time Voo = 4.5t0 6.0V 300 ns
SCK txsos = 100 pFNotw
from SCKL c P 1000 ns
When using the sxternal device 160
SCK rise and fal) the expansion function ns
times trs When not using the external device
1000 ns

expansion function

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

A/D Converter Characteristics (Ts = ~40 to +85 °C, AVop = Vob = 2.7 to 6.0 V, AVss = Vss = 0 V)

Parameter Symbol Conditions MIN, TYP. MAX. Unit

Resolution 8 8 8 bit

Overall errorNote 0.6 %

Conversion time tcony 181 200 us

Sampling time tsAm» 24/t us
Analog input voltage Vian Avss AVrer
w Reference voltage AVrer 27 AVoo

: AVrer current iner 0.5 1.5 mA

Note Overall error excluding quantization errors {£1/2 LSB). This represents a ratio to the full scale value.
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AC Timing Test Point (Exciuding X1, XT1 Input)

0.8 Voo . 0.8 Voo
X 0.2 Voo :>Test Paints <: 02 V°L><

Clock Timing

1 >

[t ————

Voo- 0.5V

X1 input \

Voo-0.5V
XT1 Input 0.4V

Tl Timing

1/fn

-t e (8 »! L]

TIO-TI2 \ ’

40 :
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1PD78P014Y

Read/Write Operation

External fetch (no wait):

, ‘
AB-A15 ‘X Upper 8-Bit Address 'X
Lower 8-Bit
‘ Address 0! —.-i |
ADO-AD7 | | _Hiz__ # operation
1 l Code
“ Taps ——#—Ta— ot TRDADH —»‘
| TADH tRDD?
! tastH
,\ i reg—1 TRDAST
ASTB | | i
|
% \
le— TASTRO —~dwiesi— TROL1 o9
tROH
External fetch (wait insertion):
AB-A15 Upper B-Bit Address
Lower 8-Bit
Address \'; |
ADO-AD7 A ' Opcergtion }(
) ode
taos ] 4——4 tRoaoH
DN
TASTH
) tRDAST —D‘
ASTB 7 /
~
|
i _
| R A\ Y
| ‘ .
ft— TASTRO —prat————  tROLI ————>1| rett 1ROH
WAIT - 7.)(
| TATAD
TROWT: \ T Wil ——— L —

Power ed by | Cniner.com El ectronic-
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uPD78P014Y

Power ed

External data access (no wait):

AB-A1S

ADO-AD7

ASTB

AB-A15

ADO-AD?

ASTB

WAIT

-t} -
External data access {wait insertion):
74 X
>§ Upper 8-Bit Address
N £\ -
i
it 1
Address ™~ |
4 ) Hi-z
Read Data c Write Data ==
tans Lag ‘
1ADH ~—p»
tasTH |
\
‘tASI'RD -
\ I
X
l , 1woH
le———— {RDL2 ! Pt twos
trown | |
T twowr 47/____
-t 1aSTWR >l< twhLy ——’! tett— TWRADH —-
N \ /
tROWT2 ¢->|<———>-! L— twrao —™ “’I‘_’{
twil TwWRWT WTL TWTWR

42

Upper 8-Bit Address

X

Logver
8-Bit - ,
Address ™ ooz I | ,
i- Hi-z
E'---'.i'-z'"g Read Data ! Write Data }—---"<
N _] \N N
tos - > ~—~ tAo02 l
oM tROH gt
_W}'g '
\ ‘
k- tAowD
-t wos ——————o twon
lat—— tASTRD —0ttp———o tADL2 ———
twowR TWRADH ==

tastwa

...‘r,
-t TWRLI ——Bn
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NEC uPD78P014Y

Serial Transfer Timing

3-wire serial 1/0 mode:

wev12 _
a2 . trt.2
TR2 —po- o tr2
J— 4 !
SCK \ / \
R ———
toixr2 txsn,2
:
txs01.2
-

SO

Output Data X

SBI mode (bus release signal transfer):

SCK

txse tseL e tsax

$Bo, $B1

SBlI mode (command signal transfer):

;&Cv3.4 o
txisa TRH3.4
tRe—~ e tra

txss | tsex

tKSiae

a
-~
‘1&—"\—

= =
| — e

txs034 —

43
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NEC uPD78P014Y

2-wire serial 1/0 mode:

txerss o
tase txHs.8
the—- tre
1
* SCK /] N
- N
tsixs.s txsis.e |

L
$B0. SB1 X

1?C bus mode:

SCL

P ETANY R VAW oy

Y 1 r—omt—te " tHDSTA
SDAD, SDA% 7 ‘& / )( ]L / ” \
| \ il
TaUF  THOSTA tsusto

3-wire serial 1/0 mode with automatic transmit/receive function:

SO D2 >§E D1 X Do X ” K D7
si D2 >§F D1 :F( DO X ]L X D7

tsixz.e [ -~ > tksi7. 8

SCK

1s8p 1sew

STB

txcyr.s

1
Ny Y
™
v

\ ) I
Kf

3-wire serial /0O mode with automatic transmit/receive function {busy processing):

t8vs —o tmm

BUSY /

(Active High)

Note These portions of the signal are actually not low but are so described due to the timing specification.
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NEC uPD78P014Y

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

Parameter Symbol Conditions MIN. TYP. MAX.| Unit

Data retention

Vooor 2.0 6.0 v
supply voltage
Data retention Vooor = 2.0 V
supply current looon Subsystem clock stop and 0.1 10 MA

feedback resistor disconnected

Release signal set time tSREL 0 us
Oscillation Release by RESET 2'%/fx ms
stabilization twarr
wait time Release by interrupt Note ms

Note In combination with bits 0 to 2 (OSTSO to 0STS2) of oscillation stabilization time select register, selection
of 2'¥/fx and 2'%/fx to 2'8/fx is possible.

Data Retention Timing (STOP Mode Release by RESET)

Internal Reset Operation

HALT Mode
1

‘—{‘1—“ STOP Mode - . -+— Operating Mode

|“=—— Data Retention Mode ———»|

)]
Voo ? Voooa

Stop Instruction Execution

~f— SREL -pmi

4

RESET /

ht— twarr —

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

HALT Mode
1

8_—_ STOP Mode - »{-a— Operating Mode

|¢— Data Retention Mode ————a~!

)]
I 1
Voo F Vooor

l -— TSREL —pd
Stop Instruction Execution

Stand by Release Signal /l

(Interrupt Request)”

ret—  TWAIT  ~g-]

45
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LPD78P014Y

interrupt Input Timing

| .
UNTL el o t7n —_—

INTPO-INTP2 i \

RESET Input Timing

)

46
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NEC 1PD78P014Y

DC Programming Characteristics (Ta = 25+ 5 °C, Vss = 0 V)

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

Input voltage
high Vin ViH 0.7 Voor Voor v
Input voltage 0
low ViL Vi 0.3 Voor| v
Input leakage
current lue I 05 Vis Voor 10 KA
Output VoH1 VOH1 low = =400 uA 2.4 %
voltage high Vou2 Vowz lon = ~100 pA Voo~ 0.7 v
Output
voitage low VoL VoL loL = 2.1 mA 0.45 \Y
Output
leakage 1o — 0 S Vo 5 Voor, OF = Vin 10 uA
current
Voor supply Program memory write mode 5.75 6.0 6.25 v
voltage Voor Vee

Program memory read mode 4.5 5.0 5.5 Vv
Ver supply Vep Vee Program memory write mode 12.5 12.5 12.8 v
voltage Program memory read mode Vrer = VoOP
Voor supply Program memory write mode 5 30 mA
current Ioo lee Program memory read mode

— 5 30 mA

CE = Vi, Vi= Vin
Ver supply Program memory write mode 5 30 mA
current lep Iep CE = Vi, OE = Vi

Program memory read mode 1 100 uA

Note Corresponding uPD27C256A symbol.
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NEC uPD78P014Y

PROGRAM OPERATION

AC Characteristics (Ta=25+5°C, Voo =6.0£0.25V, Ver=125+0.3V, Vss =0 V)

Parameter Symbol | SymboiNote Conditions MIN. TYP. MAX.| Unit
Address setup time (to El) tsac tas 2 us
OEL delay time from data tono0 toes 2 us
Input data setup time {to CEL) tsioc tos 2 ps
Address hold time (from CET) | tuea tan 2 us
::::; ‘::i;:)hmd time treo tom 2 us
(Of:;u%;t)a hold time tHooD tor 0 130 ns
Vre setup time (to CEL tsvec tves 1 ms
Voor setup time (to CEL} tsvoc tvos 1 ms
Initial program puise width twi trw 0.95 1.0 1.058 ms
Additional program pulse width twiz torw 2.85 78.75 ms
Data output time from OEL tooco toe 1 us

Note Corresponding uPD27C256A symbol.

READ OPERATION

AC Characteristics (Ta = 25+ 5°C, Voo = 5.0 0.5 V, Vep = Voo, Vss = 0 V)

Parameter Symbol | SymboiNote Conditions MIN, TYP. MAX. | Unit
Data output time from address toa0D tace 200 ns
Data output time from CE{ tocoo tee 200 ns
Data output time from OE! toooo toe 75 ns
Data hold time {from OET) tHcoo tor 0 60 ns
Data hold time {from address) tHaop tow 0 ns

Note Corresponding uPD27C256A symbol.

PROM MODE SETTING

AC Characteristics (Ta=25t5°C, Vss=0V)

Parameter Symbol Conditions MIN. TYP. MAX. | Unit

PROM mode setup time tsma 10 Hs

48
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PROM Write Mode Timing

Valid Address

theio

‘——vl tHo00

Data Input

tsioc

L

lr
AO-AT4 X
—
tsac
T\ | |
D0-D7 _'< Data Input | Data Output
| S
tsioe
Vee Ve
Vee /
Voor svwe
Voor+1
Vobs 7‘
Voosr
wsvoc
. VIN _—'ﬁ I/
CE
Viu
T
10000
Vin
OE
ViL

- toooo

)Y

I

Cautions 1.  Voor must be applied before applying Vee. It should be removed after removing Ver,

2. Do not aliow Ver to exceed +13V, including overshoot.

M bu427?525 00721480 bL3 W
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PROM Read Mode Timing

Valid Address ><

AD-A14

tocod
Ve
OE \ /
7
ll‘ tbooD pa——tHADD ——-l
10400 e— tHCOD —-‘
Hi-z -

DO-D7 ===ccemccmcseritcccccmaaaanan q{ Data Output }%—--:----

t5ha ]

A0-A14 >¢ Valid Address

50
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NEC pPD78P014Y

9. CHARACTERISTIC CURVE (REFERENCE VALUES)

loo vs Voo {Main System Clock : 8.38 MHz)

(Ta=25°C)
10.0 — PCC=00H —
- t
—__ PCC=01H__|
5.0
_— - Pcc=02H
-
] /// PCC=03H
// / /_; PCC=04H
e / PCC=30H
/ = / and HALT (X1 Oscillation,
_ / XT1 Oscillation)
1o / ] /
X —
— —
/
P
7
0.5
<
E
8
g PCC=BOH
S o1 L
e
> —
: =
wn /’
0.05 Pt HALT (X1 Stop,
'/ 1 XT1 Oscillation)
,/
STOP (X1 Stop,
/ XT1 Oscillation) and Reset
0.01 7 7
pz '/
)4 //
/ fx=8.38MHz
0.005 / fx7=32.768kHz
//
i
i
| :
0.001 ¢ :
0 2 3 4 5 8 7 8

Supply Voltage Vo (V] 5

B Luy2?7525 00721482 43k N

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



Power ed

NEC uPD78P014Y
loo vs Voo (Main System Clock : 4.19 MHz)
(Ta=25°C)
10.0
T ,
5.0 —" PCC=00H i
" { PCC=01H
/ /
/ | PCC=02H
1 /: PCC=03H
PCC=04H
PCC = 30H
HALT (X1 Osciliation,
d / / XT1 Oscillation)
1.0 P |
o e Pl i
-~ / / // i
~ L= 1
-~ 27 ]
05 ////
A
<
£
€
3 o ]
Z —
g =
[7) //
0.05 ~
HALT (X1 Stop.
=" XT1 Oscillation}
/ STOP (X1 Stop,
] / XT1 Oscillation)
oo _ / ) /
Pl al
P 1/
/7 -
fx=4.19 MHz
0.005 / #x1=32.768 kHz
l/
/
0.001 ¢
0 3 4 5 6 7 8

52
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LPD78P014Y
VoL vs lot (Port 0, 2 to 5, P64 to P67)
{Ta = 25°C)
V 6V ! Vi 5V
30 oo = i DD =
|
Voo=4V
3
3 20 Z
3 /
€
2 Ve av
=]
(3]
a
3 1w 4 >
0
o] 05 1.0
Output Voltage Low Vou {V]
Vou vs lou {Port 1)
{Ta = 25°C)
|
30 Voo =6V Voo =5V
<
E
K] 20
&
-
€
[
5
(=) /
2
Q.
38 10 / :
i
i
!
0 H
0 05 1.0
QOutput Voltage Low Ve [V]
53
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30
z
E
2 20
|
=
8
5
Q
5
5
3 10
1
0
4
E
3 -10
L
=
= o
£
s
5
o
5
2
8 -5
0

54

VoL vs lo. (P60 to PE3)
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10. PACKAGE DRAWINGS

64 PIN PLASTIC SHRINK DIP (750 mil)

€64 33
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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) ltem °K* to center of leads when formed parallel. c 1.778 (T.P.) 0.070 (T.P.)
D 0.5020.10  0.020%3.934
F 0.9 MIN. 0.035 MIN.
G 3.220.3 0.12620.012
H 0.51 MIN. 0.020 MIN.
1 4.31 MAX. 0.170 MAX.
J 5.00 MAX. 0.200 MAX.
K 19.05 (T.P.) 0.750 (T.P.)
L 17.0 0.669
M 02580 0010533
N 0.17 0.007
R 0-15°* 0-15°

P64C-70-750A,C-1
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64PIN CERAMIC SHRINK DIP (750 mil)
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A

NOTES

1) Bach lead centerline is located within 0.25 mm
{0.01 inch) of its true position (T.P.) at maximum
material condition.

parallel.

2) Item K" to center of leads when formed

__q} -~ X

L3

0-1

P6ADW-70—-750A
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ITEM MILLIMETERS INCHES
Iy 58.68 MAX. 2.310 MAX.
B 1.78 MAX. 0.070 MAX.

-C 1.778 (T.P) 0.070 (T.P)
D 0.46 *°% 0.018 *°**
F 0.8 MIN. 0.031 MIN.
G 3.5 +03 0138 20012
H 1.0 MIN. 0.039 MIN.
] 3.0 0.118
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P) 0.750 (T.P.)
L 18.8 0.740
M 0.25 =°% 0.010 2558
N 0.25 0.01
s ¢8.89 ¢0.350

I Luy27525 0072147 Tia HE
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64 PIN PLASTIC QFP ([014)
B
4 48 3%2::::
‘ detail of lead end
[72]
o
ral
i
P64GC-80-AB8-3
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm (0.006 inch) of its true position {T.P.) at A 17.620.4 0.693+0.016
maximum material condition. B 14.020.2 0.55123:9%2
c 14.0£0.2 0.561:3:333
o} 17.620.4 0.693+0.016
F 1.0 0.039
G 1.0 0.039
H 0.3520.10 0.014:3324
| 0.15 0.006
J 0.8(T.P) 0.031 (T.P.)
K 1.840.2 0.07120.008
L 0.8+0.2 0.031:35%2
M 0.152338 0.006:39%
N 0.10 0.004
p 2.55 0.100
Q 0.120.1 0.004x0.004
s 2.85 MAX. 0.112 MAX.
57
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11. RECOMMENDED SOLDERING CONDITIONS

This product should be soldered and mounted under the conditions recommended below.
For details of recommended soldering conditions, refer to the document “Semiconductor Device Mounting
Technology Manual” (IEI-1207).
! For soldering methods and conditions other than those recommended below, contact our sales personnel.

Table 11-1. Surface Mounting Type Conditions

uPD78P014YGC-ABS: 64-Pin Plastic QFP {14 x 14 mm)

Soldering method Soldering conditions Symbol

Infrared ray reflow Package peak temperature: 230 °C, Time: 30 sec. max. {(at 210 °C or abovel, IR30-202-1
Number of times: Once, Exposure limit; 2 daysNot® {thereafter 20 hours
prebaking required at 125 °C)

VPS Package peak temperature: 215 °C, Time: 40 sec. max. {at 200 °C or above), VP15-202-1
Number of times: Once, Exposure limit: 2 daysNot® (thereafter 20 hours
prebaking required at 125 °C)

Partial heating Pin temperature: 300 °C max., Time: 3 sec. max. (per device side) —

Note For the storage period after dry-pack decompression storage conditions are max. 25 °C, 65% RH.
Caution Use of more than one soldering method should be avoided (except in the case of partial heating).
Table 11-2. Insertion Type Soldering Conditions

1PD78P014YCW: 64-Pin Plastic Shrink DIP (750 mil)
pHPD78P014YDW: 64-Pin Ceramic Shrink DIP {with window) (750 mil)

Soldering method i Soldering conditions
Wave soldering Solder bath temperature: 260 °C max., Time: 10 sec. max.
{pin only)
* Partial heating ’ Pin temperature: 300 °C max., Time: 3 sec. max (per 1 pin).

Caution Ensure that the application of wave soldering is limited to the pin and no solder touches the main
unit directly.
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APPENDIX A. DEVELOPMENT TOOLS

The following development tools are available for system development using the uPD78P014Y.

Language Processor

RA78K/ONotes 1,2, 3

Assembler package for the 78K/0 product line

CC78K/0Notes 1,2, 3

C compiler package for the 78K/0 product line

DF78014Notes 1, 2,3

Device file in common with uPD78014 subseries

CC78K/0-LNotes 1,2, 3

C compiler library source file for the 78K/0 product line

PROM Writing Tools

PG-1500

PROM programmer

PA.78P014CW
PA-78P014GC

Programmer adapter connected with PG-1500

PG-1500 controlierNotes 1. 2

PG-1500 control program

Debugging Tools

IE-78000-R In-circuit emulator for the 78K/0 product line
IE-78000-R-BK Break board for the 78K/0 product line
IE-7B8014-R-EM

Emulation board for evaluation in common with uPD78002, 78014 subseries

EP-78240CW-R
EP-78240GC-R

Emulation probe in common with yPD78244 subseries

EV-9200GC-64

Socket mounted on the user system board made for 64-pin plastic QFP

SD78K/oNotes 1,2

Screen debugger for the IE-78000-R

SM7BK/ONDtes 3, 4.5, 6

System simulator for the 78K/0 product line

DF78014Notes 1, 2,3,4,5

Device file in common with uPD78014 subseries

Real-Time OS

RX78K/O~°"’ 1.2.3

Real-time OS for the 78K/0 product line

MX78K/0Notes 1,2, 3, 6

OS for the 78K/0 product line

Fuzzy Inference Development Support System

FES000Note ;FEgaooNote 5

Fuzzy knowledge data generation tool

FTa0goNwte 1/FTgpgshote 2

Translator

Fi78KQNotes 1, 2

Fuzzy inference module

FD78KoNotes 1. 2

Fuzzy inference debugger
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Notes 1. PC-9800 series (MS-DOS™) based
2. I1BM PC/AT™ (PC DOS™™) based
* 3. HP2000 series 300™™, HP9000 series 7007 (HP-UX™) based, SPARCstation™ (Sun OS™) based, EWS-
4800 series (EWS-UX/V) based
4. PC-9800 series {(MS-DOS + Windows™M) based
IBM PC/AT (PC DOS + Windows) based
6. Under development

o

Remarks 1. For third party development tools, see the 78K/0 Series Selection Guide {IF-1185).
* 2. RA78K/0, CC78K/0, SD78K/0, and SM78K/0 are used together with the DF78014.
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APPENDIX B. RELATED DOCUMENTS

Device Related Documents

Document No. Document No.
Document Name .
(Japanese) (English)
uPD78014, 78014Y Series User's Manual IEU-780 IEU-1343
Basic | IEA-715 IEA-1288
7BK/0 Series Application Note Basic Il IEA-740 IEA-1299
Fioating Point Arithmetic IEA-718 IEA-1289
Program

Development Tools Documents {User's Manual)

Document No. Document No.
Document Name .
{Japanese) {English)
Operation EEU-809 EEU-1399
RA78K Series Assembler Package
Language EEU-815 EEU-1404
RA7BK Series Structured Assembler Preprocessor EEU-817 EEU-1402
Operation EEVU-656 EEU-1280
CC78K Series C Compiler
Language EEU-655 EEU-1284
PG-1500 PROM Programmer EEU-651 EEU-1335
PG-1500 Controlier EEU-704 EEU-1291
IE-78000-R EEU-810 EEU-1398
IE-78000-R-BK EEU-867 EEU-1427
IE-7B014-R-EM EEU-805 EEU-1400
Intraductory EEU-852 EEU-1414
SD78K/0 Screen Debugger
Reference EEU-B16 EEV-1413

Related Documents for Embedded Software (User's Manuals)

Document Name

Document No.

Document No.

(Japanese) (English)
Fuzzy Knowledge Data Generation Tool EEU-B29 EEU-.1438
78K/0, 78K/Il, 87TAD Series Fuzzy Inference Development
EEU-862 EEU-1444
Suppont System: Translator
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Other Documents

Document No. Document No.
Document Name .
(Japanese) {English)
Package Manual IEI-635 1El-1213
Semiconductor Device Mounting Technology Manual IEI-616 1E1-1207
NEC Semiconductor Device Quality Grades IEI-620 IEI-1209
Semiconductor Device Quality Assurance Guide MEI-603 MEI-1202

Caution The information in these related documents is subject to change without notice. Be sure to use the latest

documents for purposes such as design works.
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