DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
uPD78P312A

16-/8- BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

#PD78P312A is a 16-/8-bit single-chip microcomputer having the same functions as uPD78312A, except
that the internal mask ROM of uPD78312A is replaced with one-time ROM or EPROM. Allowing data to
be written only once, the one-time EPROM product is suited for small-scale production of various types
of products, or early development of the application system. The EPROM version allows programs to be
written more than once and is ideal for system evaluation.

Adetailed functional descriptionis provided in thefollowing user's manual. Be sure to read this manual
when designing your system.

UPD78312A User's Manual: IEM-5086

FEATURES
+ Compatible with uPD78312A
Can be replaced with uPD78312A, which integrates mask ROM, when the application system is mass-
produced
* Internal PROM: 8,192 x 8 bits
Data can be written only once {one-time PROM product without window)
Erasable by ultraviolet ray. Electrically rewritten (EPROM product with window)
« PROM programming characteristics: Compatible with uPD27C256A
- Available as QTOP™ microcomputer x*

Remarks: QTOP microcomputer is the generic name for the NEC built-in PROM single-chip micro
computer providing total support of program writing, printing, screening, and verifying.

ORDERING INFORMATION

Part Number Package Internal ROM
pPD78P312ACW 64-pin plastic shrink DIP (750 mil) One-time PROM
uPD78P312AGF-3BE 64-pin plastic QFP (14 x 20 mm) ditto
uPD78P312AGQ-36 64-pin plastic QUIP ditto
uPD78P312AL 68-pin plastic QFJ ([] 950 mil) ditto
uPD78P312ADW 64-pin shrink DIP with ceramic window {750 mil) EPROM
uPD78P312AR 64-pin QUIP with ceramic window ditto

QUALITY GRADE
Standard

Please refer to “Quality Grade on NEC Semiconductor Devices” (Document number IEI-1209) published
by NEC Corporation to know the specification of quality grade on the devices and their recommended

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

Document No. 1C—2512B
(0.D.No. 1C—7772B)

L ? 0102 5.
Eate Published November 1993 P k427525 3103537 5b © NEC Corporation 1989 }
rinted In Japan

The mark % shows the major revised points.
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PIN CONFIGURATION (Top View)

3))

(a)

P0O-PO?7
P10-P17
P20-P27
P30-P37
P40-P47
P50-P57 :
ADO-AD? :
AB8-A15

RD

WR

64-pin plastic shrink DIP/QUIP

Normal operation mode

64-pin shrink DIP/QUIP with ceramic window

Port0
Port1
Port2
Port3
Port4
Ports

Address/Data

Address

Read Strobe
Write Strobe

P21/INTEQ O——
P22/INTE1 O—»
P23/INTE2 O—»

P31/CTRLO O—™

P33/CTRL1 O—m»

P00 Oa—>»
P01 Oe—
P02 O<—
P03 Oe—»
P04 Oa—»
P05 O¢—»
P06 Oa—w
P07 Oe—»
P10 Oa—
P11 Oe—»
P12 Oa—»
P13 Oe—>
P14 Oa—w»
P15 Oe—»
P16 Ot—
P17 Ow—»
P20/NMI O—»

P24{TxD Oe—»
P25/RxD O4—»
P26/SCK Oe—»
P27/CTS Oa—»
RFSH Ce—
P30/C10 O—

P32/C11 O—»
X1 O—

X2 O—
Vss O—

W N OB WN -

N R RN = = o a0 = o 2 o D
W N =2 0 © O N A WN= O

24
25
26
27
28

/

H/9€-DD/MA/MD veLEd8Lad”

64
63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45

43
42
41
40
39
38
37
36
35
34
33

——=O0 Voo
l—»0 P47/AD7
e—»-O P46/AD6
-0 P45/ADS
l—0O P44/AD4
l«—»O P43/AD3
le—»-O P42/AD2
le—0O P41/AD1
—O P40/ADO
H—»O ALE
—O WR
—»0 RD
la——O RESET
le—O EA
le—»0O P57/A15
l¢—»0O P56/A14
le—»0O P55/A13
t—»-0 P54/A12
le—»-O P53/A11
[e—»O P52/A10
le—»0 P51/A9
4—»-O P50/A8
l—»O P37/CLR1/TON
e—»0O P36/CLRO/TOO
le—»-0O P35/PWM1
[ ¢—0O P34/PWMO
F——O AVss
le——O AV rer
l——QO AN3
e—O AN2
le——O AN
+——0O ANO

ALE
RFSH
X1, X2
RESET
EA

clo, c

CTRLO, CTRL1 :

CLRO, CLR1

TOO, TO1

PWMO, PWM1 :

Address Latch Enable
Refresh

Crystal

Reset

External Access
Count Puise Input
Control Pulse Input

Timer Clear Input

Pulse Width Modulation Output

Timer Output

NMI

INTEO-INTE2:

ANO-AN3
AVRer
AVss

RxD

TxD

SCK

CTS

IC

B Ly2?he5 CL03538 4Tl WA
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uPD78P312A

Nonmaskable Interrupt

Interrupt From Externals

Analog Input
Reference Voltage
Analog Vss

Receive Serial Data
Transfer Serial Data
Serial Clock

Clear To Send

Internally Connected



NEC ©PD78P312A

(b} 64-pin plastic QFP (14 x 20 mm)

~ @ I < O
$232%%
838828255883 97%
64 63 62 61 60 59 58 57 56 55 54 53 52
P06 Oe——s] 1 51 j+—0 P41/AD1
P07 Oe—af 2 50 fe—0 P40/ADO
P10Oe—»{ 3 O 43 |—=0ALE
P11 Oe—»l 4 48 —=0WR
P12 0ea—nl 5 47 —ORD
P130Ce—>»] 6 46 }«——O RESET
P14 Ow—>»] 7 ?‘, 45 f———0OEA
PIEOw—»| 8 g 44 [«——»-0 P57/A15
P16 Ow—=i 9 3 43 fa—»0 P56/A14
P17 Oe—s] 10 § 42 je—»0 P55/A13
P20/NMI O——{ 11 (2] 41 f*+—>O P54/A12
P21/INTEQO O——»1 12 g 40 f—=0 P53/A11
P22/INTE1 O——{ 13 m 39 fe—»0 P52/A10
P23/INTE2 O—] 14 38 J«—o0Ps51/A9
P24/TxD O+—=»{ 15 37 f=—0OP50/A8
P25/RxD Oe—»{ 16 36 f&—0 P37/CLR1/TO1
P26/SCK Ow—s] 17 35 f&—=0 P36/CLRO/TO0
P27/CTS O+—>] 18 34 [«+——»0 P35/PWM1
RFSH 0+— 19 33 j+—0 P34/PWMO
szj ITITIITTTII
Sdgaxvizzgges
2L Y =
e g
B 427525 0103539 334 EE 3
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NEC uPD78P312A

(c) 68-pin plastic QFJ ((] 950 mil)

~ O W < M 8 —
[aWalNalalalalial
TS$E$§8
®83I88s8,285883¢9¢+%
a oo QaaoaxX>>anaonanan
/9 8 7 6 5 4 3 2 1 686766 6564 63 62 61
P07 O«—»{ 10 60 j+—>»0O P40/ADO
P10 Oe—sf 11 O 59 —»0 ALE
P11 Ow—»t 12 58 —+0 WR
P12 Ow—»] 13 _ 57 }—»0 RD
P13 Oe—sd 14 58 }+—o0 RESET
P14 Ow—s] 15 55 j«——0O EA
P15 Ow—ai 16 54 }«—»0 p57/A15
P16 Ow—af 17 53 je—e0 P56/A14
P17 O=—a{ 18 #PD78P312AL 52 fa—=0 P55/A13
P20/NMI O—={ 19 51 f+—=0 P54/A12
P21/INTEO O0—{ 20 50 f+—=0 P53/A11
P22/INTE1 O—» 21 49 fa—»0 P52/A10
P23/INTE2 O—»{ 22 48 f+—»-0O P51/A9
P24/TxD Ow—»{ 23 47—0O IC
P25/RxD Ow—»] 24 46 }+—+0 P50/A8
P26/5CK Ow—»] 25 45 je—0 P37/CLR1/TO?
P27/CTS O=—» 26 44 }+—=0 P36/CLRO/TOO
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
I 29 =9 2 30 — N O o 89 O «—
2SEQE*¥>>2822325%
2LEL
— o w
e & o8
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NEC uPD78P312A

(2) PROM programming mode

(a) 64-pin plastic shrink DIP/QUIP
64-pin shrink DIP/QUIP ceramic window

o—1 w 64 —O Voo
Vs Oo—2 63 [+—»0O D7
o—13 62 f+—»0 D6
o0—4 61 p¢+—»0O D5
Open O—5 60 &0 D4
O——eé6 59 j&—»0O D3
CE 0—»7 58 f&—»0 D2
OE O—is 57 j«—»0O D1
A0 O—»g 56 jJ«—0O Do
A1 O—»110 55 b—o0
A2 O—»{ 11 E 54 —O} Open
A3 O—{12 o 53 —o0
A4 O—»{13 ) 52 |—o0 PROG
A5 O—»f14 K 51 —o v
A6 O—»{15 s 50 —o
A7 O—+]16 2 49 —O}Open
ro—J17 =] a8 l—o
Vss < o—18 § 47 f«——O A12
o—19 o 46 f&—0O A1
Lo—]20 8 45 }e—o a10
fO— 21 o 44 l¢—0O A9
o—22 43 J&—O A8
Open< 0——23 42 —o0
o—24 41 —0
Lo— |25 40 |—o [OPen
(O—26 39 —0O
o—27 38 1+—o0
Vss< O—128 37——°
0—29 36 ——O Vs
\O—30 3I5—0
Open O—{ 31 34—
Vss O—132 3B—O
Note: 1. Vi : Ground this pin.
2. Open : Do not connect this pin.
A0-A12 : Address Bus CE : Chip Enable
D0-D7 : Data Bus OE : Output Enable
PROG : Program Vep : Program Power Supply
B L427525 0103541 T9L WM 5
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NEC {PD78P312A

(b) 64-pin plastic QFP (14 x 20 mm)

gF—o0
il —]
m__o
——o
SH—O Voo
9 fe—e0 D7
P j+—»0 D6
ffe—=0 D5
< f+—s0 D4
8 fe—0 D3
& fe—>0 D2

_ 2 61 60 59
CE O—»] 1 51 j&—»0O D1
OEO0—» 2 50 j¢«—=0 DO
AQ O—1 3 O 9}———0
Al O—»f 4 48 —O}Open
A2 0—> 5 : 47F—o0
A3 O———{ 6 46 ——0 PROG
Ad O—n» 7 45 F—O Ver
A5 O—»1 8 M4 FH—=0
A6 O— 9 43 —O}ODen
A7 O—— 10 u#PD78P312AGF-3BE 2+H——-0
fO—— 11 41 0O A12
Vs < o— 12 40 fe—O A1
oO——1 13 39 f+—OA10
. O——1 14 aBp—O0OA9
(O— 15 37[+—0OA8
O——1 16 36H—C
Open{ O——1 17 BH——0 Open
O——1 18 4 —-o=0
\O——1 19 33 ——C0
20 21 22 23 24 25 26 27 28 29 30 31 32
[TIITTTTTTT
2§ K
Note: 1. Vs : Ground this pin.
2. Open : Do not connect this pin.
6 B LyY27525 0103542 922 WM

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



NEC uPD78P312A

(c) 68-pin plastic QFJ ([J 950 mil)

c
@ (%]
lg 8 > OB Er~o0wg 0N~
STARTARANEAR AR
_ /9 87 65 43 2 1686766 65646362 61
QE O——»{10 . 60 fe—eO DO
A0 O—{ 11 O 59 —o
Al O—>{12 58 —-O}Open
A3 O——+j14 56 —C PROG
A4 O—»115 65 —O Ver
A5 O—»{16 54 —0
A6 O—{ 17 53 —O}Open
A7 0—=18 #PD78P312AL 52—0
fo—19 51 f«—o0 A12
Vss<0_20 50 f—0 A1t
o—21 49 le——0 A0
\O—122 48 te«——0O A9
fo—123 47—0 IC
o—1424 46 +—O A8
Open <
Oo——125 45 ——O
lo—]26 44 j—o f Open
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
RE9RRRABRNNRENY
g = 2 4 5
@) > O > 8.
Note: 1. Vs : Ground this pin.
2. Open : Do not connect this pin.
H LH427525 CLP3542 4LY WA 7
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uPD78P312A
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NEC

1PD78P312A

CONTENTS

1. PIN FUNCTIONS
1.1 PORT PINS
1.2 ALL OTHER PINS (IN NORMAL OPERATION MODE)
1.3 ALL OTHER PINS (ON PROM PROGRAMMING MODE)
1.4  PIN INPUT/OUTPUT CIRCUITS
1.5 RECOMMENDED CONDITIONS FOR UNUSED PINS

3.1 PROM PROGRAMMING MODE
3.2 PROM WRITE PROCEDURE
3.3 PROM READ PROCEDURE
34 ERASING PROCEDURE {(EPROM PRODUCT ONLY)
3.5 SCREENING OF ONE-TIME PROM PRODUCTS

5. EXTERNAL DIMENSIONS

6. RECOMMENDED SOLDERING CONDITIONS

B L427525 0103545 b3 N
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NEC

(PD78P312A

1. PIN FUNCTIONS

1.1 PORT PINS

. Input/ Shared i
Pin Name Output Pin * Function
P0O0O-P0OS - (Port 0)
Input/ — » This is an 8-bit input/output port that can be specified
P06 output, (CE) for input or output in bit units.
real-time . ] . .
Po7 output (OE) + This port can be used as two independent 4-bit real-time
output ports (channels)
Input/ {Port 1)
P10-P17 ous . (AD-AT) This is an 8-bit input/output port that can be specified for
utpu input or output in bit units.
P20 NMI {Port 2)
P20 to P23 are input port pins.
P21 INTEO P24 to P27 are input/output port pins each of which can be
Input independently specified for input or output.
P22 INTE1
P23 INTE2
P24 TxD
P2s Input/ RxD
output
P26 SCK
P27 cTS
P30 clo {Port 3)
P30 to P33 are input port pins.
P31 CTRLO P34 to P37 are input/output port pins each of which can be
Input independently specified for input or output.
P32 cn
P33 CTRL1
P34 PWMO
P35 Input/ PWM1
output
P36 TOO0-CLRO
P37 TO1-CLR1
(Port 4)
P40-P47 ;’l‘":“:/t ’}gg:gg] This is an 8-bit input/output port that can be specified for
P input or output in 8-bit units.
P50-PS4 A8-A12 {Port 5)
Input/ {A8-A12) This is an 8-bit input/output port that can be specified for
output input or output in bit units.
P55-P57 A13-A15

*: Parentheses indicate the pin name shared in the PROM programming mode.

10
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NEC UPD78P312A
1.2 ALL OTHER PINS (IN NORMAL OPERATION MODE)
(1/2)
. Input/ Shared B
Pin Name Output Pin* Function
NMI Input P20 Non-maskable interrupt request pin
INTEO P21 External interrupt request input pin
INTE1 Input P22
INTE2 P23
TxD Output P24 Serial data output pin
RxD Input P25 Serial data input pin
SCK Output P26 Serial clock output pin
* In the asynchronous mode, this pin serves as the
CTS Input/ P27 transmit enable control pin.
Output * In the l/O interface mode, this pin inputs/outputs
the serial clock.
Cio P30 These pins input the external count clock for the count
Input unit.
Cch P32
CTRLO P31 These pins input the count operation selection control
Input signal for the count unit.
CTRL1 P33
CLRO P36/TO0 Count unit clear signal input pin
Input
CLR1 P37/TO1
PWMO P34 PWM output pin
Qutput
PWM1 P35
TOO P36/CLRO Timer unit pulse output pin
Output
TO P37/CLR1
ADO-AD? Input/ P40-P47 Multiplexed address/data but pins used when the external
Output {D0-D7) memory space is expanded.
A8B-A12 P50-P54 Address bus pins when the external memory
Output (A8-A12) space is expanded.
A13-A15 P55-P57
WR Output - External memory write signal output pin
RD Output - External memory read signal output pin
ALE Output - This pin outputs the timing signal used to externally latch
the address output when accessing the external memory.
ANO-AN3 Input - A/D converter analog input pin
AVrer Input - A/D converter reference voltage input pin
AVss - - A/D converter GND pin

*: Parentheses indicate the pin name shared in the PROM programming mode.

BN Lu2?525 9103547 4Oy EA
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NEC 1PD78P312A

(2/2)
. Input/ Shared .
Pin Name Output Pin* Function
X1 Input - The system clock crystal is connected across these pins.
When using an external clock, the X1 pin inputs the external
X2 - clock.
RFSH Output - This pin outputs the refresh puise to the externally connected
pseudo-static memory.
RESET Input (PROG) System reset pin
Voo - - Positive power supply pin
Vss - - GND
This pin is usually connected to Voo. When this pin is
— connected to Vss, the ROM-less mode is set in which the
EA Input (Vee) external memory can be accessed. The level of this pin
cannot be changed during operation.
IC - - Internally connected. Leave this pin open.

*: Parentheses indicate the pin name shared in the PROM programming mode.

1.3 ALL OTHER PINS {ON PROM PROGRAMMING MODE)

. Input/ Shared .
Pin Name Output Pin Function
A0-A7 P10-P17 Address input pins
Input
A8-A12 P50-P54/
A8-A12
DO-D7 Input/ P40-P47/ Data input/output pins
output ADO-AD7
CE Input P06 Chip-enable input pin/program pulse input pin
OF input P07 Output-enable input pin
PROG - RESET PROM programming mode set pin
Ver - EA Program write/verify high voltage application pin
Voo - - Positive power supply pin
Vs - - GND
12 B Lu2?525 0103548 340 WA
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NEC uPD78P312A
14 PIN INPUT/OUTPUT CIRCUITS
Table 1-1 and Fig. 1-1 describe each pin input/output circuit in a simplified manner.
Table 1-1 Input/Output Circuit Type for Each Pin
Pin® houtt type Pin® ooutt type.

P00-PO5 P34/PWMO

P06/(CE) 5 P35/PWM1 °
PO7/(OE) P36/TO0/CLRO

P10-P17/(A0-A7) 5 P37/TO1/CLR1 ®

P20/NMI 2 P40-P47/AD0-AD7/(D0-D7) 5

P21/INTEO P50-P54/A8-A12/(A8-A12)

P22/INTE1 1 P55-P57/A13-A15 °

P23/INTE2 WR

P24/TxD RD 3
P25/RxD ALE

P26/SCK ° EA 1
P27/CTS ANO-AN3 7
P30/CIO RFSH 3

P31/CTRLO RESETAPROG) 2
P32/Ci1 !

P33/CTRL1

*: Parentheses indicate pin used for PROM programming.
13



NEC yPD78P312A

Type 1 I Type 5

Voo
data
‘—I P-ch P-ch INFOUT
IN —0
o1 output N-ch

disable
——I N-ch
input l

enable
Type 2 Type 6 J
Voo
data 3
~ P-ch INFOUT
—0O
IN

output N-ch

disable
L . . . data<————-<< '_:‘ !
Schmidt trigger input with hysteresis data input
enable
control
Type 3 signal ‘-_—_—CG.—_I——
control input
enable
Vo Type 7 J
—‘I P<ch . _,|_
Comparator
— ot NoB<h] ¥ ~Comp
N-ch

. . T
—I N-ch 'T_ ;l; _

AV reF
{Reference voltage)

Fig. 1-1 Pin Input/Output Circuits

14 B bLy42?525 0103550 TTY mm
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NEC

pPD78P312A

1.5 RECOMMENDED CONDITIONS FOR UNUSED PINS

Pin

Recommended connection

P00-PO7
P10-P17

input mode: Connect to Voo through a pull-up resistor
Output mode: Open

P20-P23

Connect to Vss

P30-P33

Connect to either Vss or Voo

P24-P27
P34-P37
P40-P47
P50-P57

Input mode: Connect to Voo through a pull-up resistor
Output mode: Open

WR

RD
ALE
RFSH

Open

ANO-AN3

Connect to either Vss or Vob

AVRer
AVss

Connect to Vss

M Luye2?525 0103551 935 WA
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NEC

yPD78P312A

2. COMPARISON OF FAMILY PRODUCTS

The uPD78P312A is a version of the uPD78312A in which the internal mask ROM is replaced with an one-time
PROM or EPROM. The uPD78P312A is an upgraded version of the uPD78P312. Table 2-1 shows a comparison of
the uPD78P312A, uPD78312A, and uPD78310A. Table 2-2 shows a comparison of the uPD78P312A and uPD78P312.
Except where noted, these products are identical with respect to function.

Refertothe documents provided forthe uPD78312A and PD78310A for details concerning the internal hardware

such as CPU functions.

Table 2-1 Comparison of uPD78P312A, uPD78312A, and uPD78310A

kem uPD78312A uPD78310A
Program memory - PROM + Mask ROM * Not internally
« 8,192 x 8 bits * 8,192 x 8 bits provided
PROM programming mode Provided None
Pin None (These ports
function Ports 4,5 Provided Provided always serve as the
address bus, data bus)
o Provided {However, must
EA Provided be operated with this pin
set to low)
External memory can be expanded in steps by Always accesses 64K bytes
256 bytes, 4K bytes, 16K bytes, or 56K bytes, of the external memory
External memory access using the memory expansion mode register (regardless of the setting
(MM). in the memory expansion
mode register (MM).
« 64-pin plastic shrink DIP (750 mil)
5 . * 64-pin plastic QUIP
Without window + B4-pin plastic QFP (14 x 20 mm)
« 68-pin plastic QFJ ((J 950 mil)
Package * 64-pin ceramic
shrink DIP with
" R window
With window (750 mil) None
+ 64-pin ceramic
QUIP with window

Table 2-2 Difference Between yPD78P312A and uPD78P312

Item H#PD78P312
Mode 4 in count unit Provided Not provided
(4 x multiplication mode)
Count start triggered by external pulse of Provided Not provided
interval timer
16 bit data transfer instruction used
between memory and a pair register . .
= MOVW rp1, laddr 16 instruction Provided Not provided
« MOVW taddr 18, rp1 instruction

16 B L427525 0103552 871 W
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NEC uPD78P312A

3. PROM PROGRAMMING

The ROM contained in uPD78P312A is an electrically erasable PROM with 8,192 x 8 bit configuration. The pins
listed in the table below are used to program the PROM.

When used in the normal operation mode, 5 V +£10% is applied to the Voo and Ver pins. A voltage higher than
Voo should not be applied to other pins.

The programming characteristics of the uPD78P312A are identical to those of the uPD27C256A.

Pin Name Function
Ver High voltage input (write/verify mode), high level input {(read mode)
PROG High voltage input (write/verify mode, read mode)
AO0-A7 Address input {(lower 8 bits)
A8-A12 Address input {upper 8 bits)
D0-D7 Data input (write mode), data output (verify mode)
CE Program pulse input
OE Output enable input
Voo Power supply pin

Note: 1. Attach a light baffle film to uPD78P312A with an erase window to protect the EPROM from being
erased accidentally.

2. The one-time PROM product, uPD78P312A, cannot be erased by ultraviolet rays, because it is not
provided with a window.

3.1 PROM PROGRAMMING MODE

When +6 V is applied to the Voo pin and +12.5 V is applied to the PROG pin and Vee pin, the uPD78P312A enters
the program write/verify mode. Operation in this mode is determined according to the setting of CE and OE pins
as indicated in the table below. Additionally, when set to the read mode, the uPD78P312A can read the contents

of PROM.
Operation mode specification
— — Operation mode
Vep Voo CE OE PROG
L H Write mode
+125V +6V H L Verify mode
H H +125V Program inhibit mode
L Read Data is output from the D0-D7 pins
Vrp=Vop=+5 V L/H mode
H D0-D7 are high impedance

Remarks: H indicates high level: L indicates low level.

Note: When +12.5V is applied to Ver and +6 V is applied to Voo, both CE and OFE must not be set to low level
(L) simultanecusly.

M Luy2?525 0103553 708 WA 17
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NEC uPD78P312A

3.2 PROM WRITE PROCEDURE
Data can be written to the PROM using the following procedure. High speed data write operation is possible.

(1

2)
{(3)
4
(5)

{6
7

8)
(9)

18

it

. /"

Process the pins not used in accordance with the description in Pin Configuration, and supply +6 V to
the Voo pin and +12.5 V to the Vrp pin.

Provide the initial address.

Provide write data.

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

Verify mode. If the data has been written, proceed to (7), if not, repeat steps (3) to (5). If the data cannot
be correctly written in 25 attempts, go to step (6).

Classify the PROM as defective and cease write operation.

Provide write data and supply {for additional writing) program pulses for 3 ms times the number of
repeats performed between steps (3) to (5).

Increment the address.

Repeat steps (3) to {8) until the end address is reached.

Repeat X times
A

_ . Additional
le———  Write - Verify wrlh:icr)\ga

A12-A8 Address (upper 5 bits}

A7-A0 X Address (lower 8 bits) X
: Data .
D7-D0 Data input output Data input

Voo + 1

Vi 2l \_/_—

ViH 3

ViL

Vi

Fig. 3-1 PROM Write/Verify Timing

B L42?525 0103554 buyy W
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NEC uPD78P312A

3.3 PROM READ PROCEDURE
The contents of the PROM can be read out to the external data bus (D0-D7) using the following procedure.
{1} Process the unused pins in accordance with the description in Pin Configuration.
(2) Supply +5 V to the Voo pin and Vep pin, and +12.5 V to the PROG pin.
(3) Input the address of the data to be read to the A0 to A12 pins.
(4) Read mode.
{5) Data is output to the DO to D7 pins.

Fig. 3-2 shows the timing for this sequence from steps (2) to (5).

A0-A12 X Address input X
* \ /

DO-D7 /\ Data output 3

Fig. 3-2 PROM Read Timing

3.4 ERASING PROCEDURE (EPROM PRODUCT ONLY)

Data on the uPD78P312ADW/R EPROM can be erased by exposing the EPROM to light with a wavelength shorter
than 400 nm. Therefore, if the EPROM is exposed to direct sunlight or the light of a fluorescent lamp for a long
time, the data on the EPROM may be erased. To protect the data, mask the EPROM window with a light baffle film,
which is attached as an accessory.

Usually, cast a 2564 nm ultraviolet ray onto the window of the EPROM to erase the memory contents. To
completely erase the EPROM contents, a minimum of 15 W-s/cm? (strength of the ultraviolet light x erase time) of
exposure is necessary. This means that, when a 12,000 uW/cm? ultraviolet lamp is used, about 15 to 20 minutes
are required to completely erase the EPROM contents. The time required to erase the EPROM contents, however,
may be lengthened if the file of the ultraviolet lamp used is ending, or if the window of the EPROM is soiled. The
distance between the ultraviolet lamp and the window should be 2.5 cm or shorter.

3.5 SCREENING OF ONE-TIME PROM PRODUCTS

One-time PROM products (uPD78P312ACW, 78P312AGF-3BE, 78P312AGQ-36, and 78P312AL) cannot be com-
pletely tested by NEC before shipment. It is reccommended that screening be implemented under the folowing
conditions to verify the PROM after the necessary data has been written:

Storage Temperature Storage Time
125°C 24 hours

NEC offers changed services including writing, printing, screening, and verifying one-time PROMs by the device
called a QTOP microcomputer. For details, consult NEC.

B 0427525 0103555 540 WM
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NEC LPD78P312A

4. ELECTRICAL CHARACTERISTICS

Absolute Maximum Rating (Ta = 25°C)

ltem Symbol Conditions Rating Units
Voo -051t0 +7.0 \"
AVrer -0.5 to Voo+0.3 v
Power supply voltage .
AVss . -0.5 to +0.5 \'4
Vee -0.5 to +13.6 v
Vi Other than RESET -0.5 to Voo+0.5 v
input voltage
Viz RESET -0.6 to +13.6 v
QOutput voitage Vo -0.5 to Voo+0.5 A
Single pin 4.0 mA
Low level output current lou
All output pins total 60 mA
Single pin -2 mA
High level output current low
Ali output pins total -15 mA
Operating temperature Topt -10 to +70 °C
Storage temperature Tatg -65 to +150 °C
Operating Condition
Item
Ta Voo
Oscillation frequency
4 MHz < fxx € 12 MHz -10 to +70°C +5.0V +10%

Capacitance (Ta = 26°C, Voo = Vss = 0 V)

Item Symbol Conditions MIN. | TYP. | MAX.| Units
Input capacitance Ci 10 pF
f=1MHz
Output capacitance Co Pin not used for measurement is 0 V 20 pF
Input/Output capacitance Cio 20 pF
20 M L42?525 0103556 417 WA
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NEC uPD78P312A

Oscillator Characteristics (Ta = -10 to +70°C, Voo = +5.0 V £10%, Vss = AVss = 0 V, 4 V < AVrer < Vop)

Oscillator Recommended circuit Item MIN. MAX. Units
Ceramic .- X1 X2 .-
oscillator : :
or ) IDI I Oscillation frequency (fxx) 4 12 MHz
crystal : :
resonator .

X1 input frequency (fx) 4 12 MHz

External X1input rise, fall time 0 30 ns
clock —DO— {txn, txr)

A HCMOS X1 input high/low level width 30 130 ns
inverter (twxn, twxyy

Notes 1: Oscillator circuit must be located as close as possible to the X1 and X2 pins.

2: To prevent noise from affecting operation, avoid locating other signal lines within portion enclosed
in dotted line.

BB L4y2?525 0103557 353 WA 21
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NEC LPD78P312A

Recommended Oscillator Circuit Constants

Ceramic oscillator

External capacitance [pF]
Manufacturer Product name FrT:n‘::;;cy
(o ] c2
CSAS8.00MT 8.0
CSA10.0MT ©10.0 30 30
CSA12.0MT 12.0
Murata Mfg.
CST8.00MT 8.0
CST10.0MT 10.0 internal Internal
CST12.0MT 12.0
KBR-8.0M 8.0
Kyocera KBR-10.0M 10.0 33 33
KBR-12.0M 12.0
FCR10.0MC 10.0
Int | Int |
TDK FCR12.0MC 12.0 nierna mterna
Crystal resonator
External capacitance [pF]
Manufacturer Product name Fr({e;\;nt:_'ezr;cy
c1 c2
. 8.0
Kinseki HC-49U 10.0 22 22
12.0
22 BN Luy27525 0103558 29T HE
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uPD78P312A

DC Characteristics {Ta = -10°C to +70°C, Vob = +5.0 V +10%, Vss = 0 V)
Item Symbol Conditions MIN. | TYP. | MAX. | Units

Low level Viuy Other than EA 0 0.8 v
input voltage —

Viz EA 1] 0.5 v

Vit Except the P20/NMI, X1, X2, RESET pins 2.2 Voo Vv
High level
input voltage Vinz P20/NMI, X1, X2 RESET pins 3.8 Voo v
Low level Vou loL= 2.0 mA 0.45 v
output voltage
High level Vou lon=-1.0 mA Voo-1.0 Vv
output voltage
Input current lh P20/NMI, RESET 0.45V < V1 < Voo +10 HA
Input leakage current lu 110 HA
Input/output lo +10 HA
leakage current
AVrer current Alrer fowe= 6 MHz 1.5 5 mA
Voo power supply loo Operating mode, fox = 6 MHz 30 60 mA
current

loo2 HALT mode, fock = 6 MHz 5 15 mA
Data retention voltage Voooa STOP mode 25 v

Vooor = 2.5 V 3 15 HA
Data retention current looor STOP mode
Vooor = 5.0 V £10% 10 50 HA
B Luy27?525 0103559 12k WA 23
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NEC 1PD78P312A

AC Characteristics

Read/Write operation {Ta =-10°C to +70°C, Vop = +5 V £10%, Vss = 0 V}

Item Symbol Conditions MIN. | MAX. | Units

Internal system ciock cycle time ' tevk 166 | 1000 ns
Address set up time (vs. ALE | ) teaL 150 ns
Address hold time (vs. ALE | ) thia 30 ns
Address — RD { delay time toan 233 ns
RD | —» address float time trRa 0 ns
Address — data input time toan 413 ns
ALE | — data input time touio 233 ns
RD | — data input time toRio 180 ns
ALE | - RD | delay time ton 63 ns
Data hold time (vs. RD T ) tHAID 0 ns
RD T - address active time toRa 53 ns
RD T — ALE T delay time tonL 116 ns
RD low level width twaL 200 ns
ALE high level width twin 126 ns
Address —» WR | delay time toaw 233 ns
ALE | — data output time toLoo 193 ns
WR | — data output time towon 100 ns
- 63 ns

ALE | — WR | delay time toww
Refresh mode 116 ns
Data set up time (vs. WR T) tsoown 150 ns
Data set up time {vs. WR 1) ™ tsoowr Refresh mode 33 ns
Data hold time (vs. WR 1) thwop 20 ns
WR T - ALE T delay time towr 116 ns
WR low level width tww 200 ns

*1: Theinternal system clock {fcik} is the oscillation clock {f«) divided by 2 or 8, depending on the STBC register
specification. The value in this table is indicated as fxx= 12 MHz and fcik = fxx/2.

*2: During pulse refresh operation, the falling edge of the WR signal is delayed by a half clock. Therefore, the
value in the lower row is used as the value of toLw.

*3: When accessing a pseudo-static RAM (uPD428128 etc.) from which the data is clocked in at the falling edge
of the WR signal, the data set up time is not tsoown, but tsoowr.

Remarks: This table shows the characteristics when the number of weight cycles is 0.

24 B Lu27?525 0103560 9ud W
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{PD78P312A

Serial Operation {(Ta = -10°C to +70°C, Voo = +5.0 V +10%, Vss = 0 V)
‘ltem Symbeol Conditions MIN. | MAX. | Units
SCK *1 | 133 us
Output
Serial clock cycle time tovsx CTs 2 133 Hs
Input CTs *3 1 Hs
SCK * 580 ns
Output —
Serial clock low level width twskL CTs *2 580 ns
Input CcTS *3 420 ns
SCK " 580 ns
Output —
Serial clock high level width twskn CTs "2 580 ns
Input CTs *3 420 ns
—_— twcesh, 4
CTS high, low level width 3 tevk
twesL
RxD set up time (vs. CTS T) tsrxax 80 ns
RxD hold time {vs. CTS T) tHeKRX 80 ns
SCK | — TxD delay time toskrx 210 ns

*1: When transmitting at 750 kbps in the I/O interface mode.
*2: When receiving at 750 kbps in the I/O interface mode.
#3: When receiving at 1 Mbps in the I/O interface mode.

*4: In the asynchronous mode.

A/D Converter Characteristics (Ta = -10°C to +70°C, Vob = +5 V +10%, 4 V < AVrer € Vop, AVss = Vss = 0 V)

Item Symbol Conditions MIN. | TYP. | MAX. | Units
Resolution 8 bit
Over all error * 4.0 V < AVrer < Voo, 168 ns < tevk < 500 ns 0.4 %
Quantified error +1/2 LSB

166 ns < tevk < 260 ns 180 tevk
Conversion time tconv

250 ns < teve < 500 ns 120 tovi

166 ns < tevk € 250 ns 36 tevk
Sampling time tsamp

250 ns < tcvk £ 500 ns 24 tevk
Analog input Vian -0.3 AVrer+03[  V
Analog input impedance Ran 1000 MQ
Reference voltage AVrer 4 Voo v
AVeer current Alrer fox = 6 MHz 1.5 5.0 mA

L

B Lue?525 0103561 484 EE
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NEC LPD78P312A

Count Unit Operation (Ta = -10°C to +70°C, Voo = +5.0 V +10%, Vss = 0 V)

Item Symbol Conditions ' MIN. | MAX. | Units
t '’

CI0, CI1 high, fow level width e 3 tevk
tweil

CTRLO, CTRL1 high, low level width twerH, 3 tevk
twerl

When the operation mode
. of the count unit is

CTRLO, CTRL1 set up time (vs. CI T) tscrel specified as mode 3, and 2 tevx
the Cl pin input to the
rising edge is effective

When the operation mode
of the count unit is
CTRLO, CTRL1 hold time {vs. CI T} tHeicT specified as mode 3, and 5 tevk
. : the C! pin input to the
rising edge is effective

CLRO, CLR1 high, low level width twenr, 3 tev
tweal

With the operation mode of

Clo, Ci1 set up time (vs. CI T) tsacror the count unit is specified 6 torx
as mode 4
With the operation mode of

Cl0, CH1 hold time (vs. CI T) tHacict the count unit is specified 6 tevk
as mode 4
With the operation mode of

Clo, CI1, CTRLO, CTRL1 cycle time teves the count unit is specified 4 us

as mode 4

Other Operation (Ta = -10°C to +70°C, Voo = +5.0 V £10%, Vss = 0 V)

ltem Symbol Conditions MIN. { MAX. | Units

twhiH,

NMI high, low level width 10 us
twiiL
twioH,

NTEO high, low level width 3 tevx
twioL
twitn,

INTE1 high, low level width 3 tevx
twii
twizan,

INTE2 high, low level width 3 tevx
twizi

—— twrsH,

RESET high, low level width 10 us
twhsL

Voo rise time (using SBF bit) tRovD 4 ms

" trRvo,

Voo rise, fall time 200 HS

trvo
26 B Luy27525 0103562 710 MN
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NEC uPD78P312A

External Clock Timing (Ta = -10°C to +70°C, Voo = +5.0 V +10%, Vss = 0 V)

Item Symbol Conditions MIN. | MAX. | Units
X1 input high level width twat 30 130 ns
X1 input low level width twxe 30 130 ns
X1 input rise time txa 0 30 ns
X1 input fall time txr 0 30 ns
X1 input cycle time tovx 83 250 ns

Definition of Bus Timing Depending on tevx

Item Calculation formula MIN./MAX. Units
teaL 1.5T7 - 100 MIN. ns
toar 2T - 100 MIN. ns
toan (3.5 + n)T- 170 MAX. ns
touo (2+n)T-100 MAX. ns
toaio (1.8 +n)T-70 MAX. ns
ton 0.5T - 20 MIN. ns
tonL T-50 MIN. ns
toaa 0.5T - 30 MiIN. ns
twar (1.5 + n)T - 50 MIN. ns
twin T-40 MIN. ns
toaw 2T - 100 MiIN. ns
toLon 0.5T + 110 MAX. ns

0.5T - 20 (Normal operation) MIN. ns
toww

T - 50 (Refresh mode) MIN. ns
tsoowr (1.5 + n)T - 100 MIN. ns
tsopwr 0.5T - 50 MIN. ns
towt T-50 MIN. ns

(1.5 + n)T - 50 (Normal operation) MIN. ns
twwi - .

{1 + n)T - 50 {Refresh mode) MIN. ns

Remarks 1: nis the number of WAIT states inserted by the specification in the MM register.
2: T =teve = 1/fowk {fcwk is the internal system clock frequency)
3: Items not shown in this table do not depend on the frequency of the internal system clock {fcix).

B k42?525 0103563 b57 HE 27

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



NEC pPD78P312A

AC Timing Measurement Position

Voo-1V

22V Measurement 22V
X 0BV 4= points <08V

045V

Timing Wave-Forms

Read operation:

d terx

P57-P50 Address (upper) D

- toap >

Pa7-PAO :XD Address {lower) Read data x

toLp ——» tHRiD —| [e—
e tHiA — < toRL ——>

ALE / s - —1FRA [-1ORA ~P™ /_-—

[—— twih ——

——————— tsa. ———

|———— toro —

- twaL >

[t DL R-]
[ —————————— tDAR ——————— >

Write operation:

tex ——»
cLK N/ /T /T \__

Ps7-ps50 XX Address (upper) XX

l«—— toron —b'
D Wets data X

|
_’l 1 HWOD
f——————— tsaL —————»| [e—tHiA [——— tsopwR ————™

P47-P40 Address (lower)

towon

Al

v/ T, f
- twwi tow
_________!ﬂsonm

WR ‘tmw’s 0 ’

- t DLW ——
[———————— tpAW —————————
28 W L427525 0103564 593 WA
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NEC {PD78P312A

Serial Operation:

Transmission in /O interface mode:

- tcvsk

j————— twskL twskH —7

=_/ X N/

——1 toskX

X

Receive in /O interface mode:

tevse o

[ twskL ————P=  |——— twsKH ~———i]

=/ R N /

RxD

t sRxsK

- tHSKRX ]
Transmit enable input timing (asynchronous mode):
twesH
C1s
twest
M L4y27525 0103565 42T HE 29
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NEC uPD78P312A

Count Unit Input Timing
Mode 3 operation

[ ———— twein

/
clo, Ci 7
twete
— t5CT0) [e—
[— thoeT —
twerL
A N
CTRLO, CTRL1 ;
[ ——— twCTH —————
Mode 4 operation
3
Clo, Ci
tsacicr —— - tsscict -
— tHacTo f—— — thacte
A
CTRLO, CTRL1
/
twerH
CLRO, CLR1
N\
l——— twcRL
30 B Luy27525 010356L 3bb W
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NEC 1PD78P312A

Interrupt Input Timing

TWNIH twaiL

38V
o8V

NMI

twion twioL

INTEO

twitH twiiL

INTE1

twizn twizt

INTE2

-

A
TT 717

Reset Input Timing

twasH twasL

38V
08V

RESET

%
(

B Luc2?525 JLG3567 2Te WA
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NEC 1PD78P312A

External Clock Timing

[———— twxH ——————

S| A\ /

0.8V7 N 7
—» |e—1ta et T 5
f————— tw, ]

< tovx

Power On Timing

90%
Voo

10%

trovo

Data Retention Timing

Voo
10%

e tAo [——tavD

32 B 6427525 0103568 139 mA
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NEC 1PD78P312A

DC Programming Characteristics (Ta = 26 +5°C, Vie = 12.0 £0.5 V, Vss = 0 V)

Item Symbel |Symbol* Conditions MIN. | TYP. | MAX. | Units
High level input voltage Vin Vin 2.2 Voor \'
+0.3

Low level input voltage Vi Vi -0.3 0.8 v
Input leakage current lue Iu 0 < Vi1 £ Voor 10 HA
High level output voitage Vo VoH lon = -1.0 mA Voo-1 Vv
Low level output voltage VoL VoL lo. =2.0 mA 0.45 v
Output leakage current leo - 0 < Vo < Voo, OE = Vi 10 HA
PROG pin high voltage le - +10 HA
input current

Program memory write mode 5.75 6.0 6.25 A
Voor power supply voltage Voor Voo

Program memory read mode 4.5 5.0 8.5 \'

Program memory write mode 12.2 125 128 v
Ver power supply voltage Ver Vep

Program memory read mode Vee = Voor v

Program memory write mode 10 30 mA
Voor power supply current loo loo

Program memory read mode 10 30 mA

CE= Vi, Vi=Vn

Program memory write mode 10 30 mA
Vee power supply current lep Irp CE=Vu, OFE = Vi

Program memory read mode 1 100 HA

*: Corresponding symbols in the uPD27C256A.
B Luyc?525 0103569 075 A 33

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



NEC uPD78P312A

AC Programming Characteristics (Ta = 25 £5°C, Vi = 12.0 £0.5 V, Vss = 0 V)

Item Symbol [Symbol* Conditions MIN. | TYP. | MAX. { Units

Address set up time__ taac tas 2 us
(vs. CE 1)

Data — OE { delay time toooo toes 2 us

Input data set up time tsinc tos 2 us
{vs. CE {)

Address hold time __ tHea tan 2 us
(vs. CET)

Input data hold time toio ton 2 us
(vs. CET)

Output data hold time tHooo tor 0 130 ns
(vs. OET)

Vee set up time . tsvee tves 2 1L
(vs. CE 1)

Voor g6t up time tsvoc tvos 2 us
{vs.CE 1)

Initial program twet trw 0.95 1.0 1.05 ms

pulse width

Additional program twez toew 2.85 78.75 ms

pulse width

PROG high voltage

input set up time tsec - 2 us
{vs.CE l)

Address — Data output toaoo tace OE =V 2 us

time

OE { — Data output time toooo toe 1 us

Data hold time o trcon tor Y 130 ns
(vs. OET)

Data hold time tHaco ton OFE = Vi 0 ns

(vs. Address)

*: Corresponding symbols in the uPD27C256A.
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NEC {PD78P312A

PROM Write Mode Timing

X
A12-A0 x Effective address K;
- A
tsac —» HOOD tHea
07:00 - —
Data input Data output Data input
. 7 - N P
tsioc o tHen al50C — HCID
VIP '
PROG /
Vi
.| |, tsPc
Vee '
Vee /
Voor
|_ tsvee
Voor + 1 r
Voor /
Voor
- tsvoc
D — r ) - ) ————
N
ViL 7/ _toooo \ 1/
Twi1 twi2
v N t oooD -
___Vm — F R
OE \ /
A\

Notes 1: Voor must applied before Ver is applied, must be removed after Vee is removed.
2: Vre must not exceed +13 V, including overshoot voltage.

PROM Read Mode Timing

A12-A0 X Effective' address
L
y
ﬁ \ tHCD(l
- - l<-— t pooo — tHAOD .
Hi-Z 2 R Hi-Z
D700 rewmmccc el el Dataocurout 0 DD tEL -
-< Data output 1}—5—
B Lu27525 0103571 723 W& 35
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NEC

LPD78P312A

5. EXTERNAL DIMENSIONS

64PIN PLASTIC SHRINK DIP (750 mil)

64
uizialslsinisinivisinisiniaisiaisizsisialsininlicisiztinisialalsl

\V

%ll_ll_ILlLILIl.JUULIUULJLJLILIUL.IIJULILIUUL]LILILILILILI:;L%

A

F
D BIN® cB
P64C-70-750A,C
NOTES . o ITEM |  MILLIMETERS INCHES
1) Each lead centerline is located within 0.17
mm (0.007 inch) of its true position (T.P.) A ©8.68 MAX. 2.311 MAX.
at maximum material condition. B 1.78 MAX. 0.070 MAX.
C 1.778 (T.P.) 0.070 (T.P.)
2) Item "K” to center of leads when formed oo oo
parallel. D 0.50 0.020-0.005
F 0.9 MIN. 0.035 MIN.
G 3.2%93 0.126*°-°12
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
“J 5.08 MAX. 0.200 MAX.
K 18.05 (T.P.) 0.750 (T.P.)
L 17.0 0.669
M 0.2578:48 0.010%6:833
N 0.17 0.007
36 M Lu27?525 0103572 LT W
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NEC

1PD78P312A

64 PIN PLASTIC QFP (14x20)

B

51 33, |
52 32 - detail of lead end
(o ' -
[ an = am I
o - ¥ m—
[ o — 17
= = — — (&) 0
[ am = o - X
e === B
g T o o
(| O | T o
I 64 20‘:'::
W 1 gV
?HHHHHH :
G H
K
a
e — 3 - S .S S R N R E RN ETETEEINT “:2
L
P64GF-100-3B8,3BE.3BR-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.20
mm {0.008 inch) of its true position (T.P.) at A 23.6x0.4 0.929+0.016
maximum material condition. B 20.0+0.2 0.795%29%3
c 14.0+0.2 0.551*33%3
D 17.6+0.4 0.6930.016
F 1.0 0.039
G 1.0 0.039
H 0.40+0.10 0.016+3384
I 0.20 0.008
J 1.0(T.P) 0.039 (T.P))
K 1.8+0.2 0.071*3:3%8
L 0.8+0.2 0.031:3838
M 0.15332 0.006+39%
N 0.12 0.005
P 2.7 0.106
Q 0.1%0.1 0.00420.004
S 3.0 MAX. 0.119 MAX.

B L42?525 0103573 5ThL MW

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

37



NEC 1PD78P312A

64 PIN PLASTIC QUIP

A
ol laffolalflo ool
e

;J”U”U”UUU”U”U”U”U”U”U”U”U”U”U"U”

X2

T

et -

1

M
H [JI[K] N
P64GQ-100-36
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.25 mm :
(0.010 inch) of its true position (T.P.) at maxi- A 415781 1.634-88%
mum material condition. c 16.5 0.650
H 0.50*%"° 0.020%883%
1 0.25 0.010
J 2.54 (T.P) 0.100 (T.P)
K 1.27 (T.P) 0.050 (T.P)
M 1.128%8 0.0432333%
N 0.25%348 0.010%888
P 4.0*%* " 0.157+88
S 3.6*% 0.142+888%
w 2413195 0.950%°%?
X 19.05%'9%® 0.750*%%42
3s B Luy2?7525 0L03574 432 MW
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68 PIN PLASTIC QFJ {(J950 mil)
) A o
B ] B
ONnOonMnomaofnoaRNOAnn .
g 1
0 1l
0 i
0 1]
0 1
0 1
0 1l
680 0
g1 O : —p |oje
[ 0
a 1]
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0 1
0 1]
O 1
O i
s 8]
| B S D ) N [ D [ N 000 ) GN n E Jy NE gy E Ry Hm ) A G S By N 6y 00 IS
-2 F
e -
—
1 —is
I | PRy |
B B vt o sy i iidniiny T
- | Lkd _ﬂ. i “ZLa
M[BN®
R P
P6SL-50A1-2
N°Tﬁl g | eoted within 012 |TEM MILLIMETERS INCHES
Each lead centerline is located within 0. -
mm {0.005 inch) of its true position (T.P.) at A 25.2%0.2 0.992+0.008
maximum material condition. B 24.20 0.953
c 24,20 0.953
D 25.220.2 0.992+0.008
£ 1.9420.15 0.076°3:3%2
F 0.6 0.024
G 4.420.2 01735858
H 2.8+0.2 0.110:5.8%3
| 0.9 MIN. 0.035 MIN.
J 34 0.134
K 1.27 (T.P) 0.050 (T.P.)
M 0.40£1.0 0.016:5.04
N 0.12 0.008
P 23.12%0.20 0.910'3:353
Q 0.15 0.006
T RO.8 R 0.031
u 0.20*3:32 0.008+33%
N Ly2?525 0103575 379 WA 39
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pPD78P312A

64PIN CERAMIC SHRINK DIP (750 mil)

64

e N e T e TV T T N B W e N T W W W
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AR A A A - - = =g g

OO0 O 00U O OOy

A

NOTES .

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

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

40

0~15° -

PE4ADW—70—750A

ITEM MILLIMETERS INCHES
A 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 35 +0.3 0.138 10.012
H 1.0 MIN. 0.039 MIN.
I 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 8353
N 0.25 0.01
s $8.89 $0.350

B Luye?525 010357k 205 N
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64 PIN CERAMIC QUIP (WINDOW)
A

3/

[ X ]
I 4 |
i‘ i
o WLA N
H N
) P64RQ-100-A
NOTE o L ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.25 mm
{0.010 inch) of its true position (T.P.) at maxi- A 41.91 MAX. 1.650 MAX.
mum material condition. c 26.67%%4 1.050%0018
G 0.92 MIN. 0.036 MIN.
H 0.4610'06 0 01 83:0,002
| 0.25 0.010
J 254 (TP) 0.100 (T.P.)
- |
K 1.27 (T.P) 0.050 (T.P.)
M 1.27 MAX. 0.050 MAX.
N 0.25*%% T 0.01028883
S 4.72 MAX. 0.186 MAX.
T 1.0 MIN. 0.039 MIN.
U 3.5*08 0.138-8813
w 2413 0.950
X 19.05 0.750
Y ¢$8.89 $0.350
B Lu27?525 2103577 14yl EN 1
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NEC uPD78P312A

6. RECOMMENDED SOLDERING CONDITIONS

It is recommended that uPD78P312A be soldered under the following conditions.
For details on the recommended soldering conditions, refer to Information Document *"Semiconductor Devices

Mounting Manual® (IEI-616).
The soldering methods and conditions are not listed here, consuit NEC.

Table 6-1 Soldering Conditions of Surface Mount Type

HPD78P312AGF-3BE: 64-pin plastic QFP {14 x 20 mm)

Recommended Conditions
Reference Code

Infrared Reflow Package peak temperature: 230°C, IR30-162-1

time: 30 seconds max. {210°C min.),

number of times: 1, maximum number of days: 2 days*

Soldering Method Soldering Conditions

{beyond this period, 16 hours of pre-baking is required at 125°C)

VPS Package peak temperature; 215°C, VP15-162-1
time: 40 seconds max. (200°C min.),

numbr of times: 1, maximum number of days: 2 days*

(beyond this period, 16 hours of pre-baking is required at 125°C)

Pin Partial Heating Pin temperature: 300°C max., —
time: 3 seconds max. {per side)

*: Number of days after unpacking the dry pack. Storage conditions are 25°C and 656%RH max..
Caution: Do not use two or more soldering methods in combination (except the pin partial hearting method).
Table 6-2 Soldering Conditions of Surface Mount Type

uPD78P312AL: 64-pin plastic QFJ (] 950 mil)

Recommended Conditions

Soldering Method Soldering Conditions Reference Code

VPS Package peak temperature: 215°C, VP15-00-1
time: 40 seconds max. {200°C),
number of times: 1

Pin Partial Heating Pin temperature: 300°C max., —_
time: 3 seconds max. (per side)

Caution: Do not use two or more soldering methods in combination (except the pin partial heating method).

42 B L427525 0103578 084 HE
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Table 6-3 Soldering Conditions of Through-Hole Type

uPD78P312ACW:  64-pin plastic shrink DIP (750 mil)
HPD78P312AGQ-36: 64-pin plastic QUIP
HPD78P312ADW:  64-pin shrink DIP with Ceramic Window (750 mil)

pPD78P312AR: 64-pin QUIPwith Ceramic Window
Soldering Method Soldering Conditions
Wave Soldering (Only for lead part) Solder bath temperature: 260°C max., time: 10 seconds max.
Pin Partial Heating Pin temperature: 260°C max., time: 10 seconds max.

Caution: The wave soldering must be performed at the lead part only. Note that the solder must not be
directly contacted to the package body.

Notice
A model that can be soldered under the more stringent conditions {infrared reflow peak temperature;

235°C, number of times: 2, and an extended number of days) is also available.
For details, consult NEC.

B Lu27525 0103579 Tiy mm 43
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APPENDIX A. DIMENTIONS OF CONVERSION SOCKET AND RECOMMENDED MOUNTING
PATTERN

Connect the emulation prove for uPD78P312AGF-3BE (EP-78310GF) to the target system in conbination

with a conversion socket (EV-9200G-64).
The dimensions of the conversion socket and recommended mounting pattern are shown below.

A
- B /& S P «
. oy
A \>>< —
poutuny CUTIOUTL 1 -
E g :
------ ' = T
wl o u[ : :""+"_ . ; l x i -
= Leem® S :
hnnnninnapnanannond S
R >’ —
No.1 pin index / Q
B
)
L |
i
J
EV-9200G-64-GO
ITEM MILLIMETERS INCHES
A 25.0 0.984
B 20.30 0.799
C 4.0 0.167
D 14.45 0.569
E 19.0 0.748
F 4-C 2.8 4-C 0.11
G 0.8 0.031
H 11.0 0.433
| 22.0 0.866
J 24.7 0.972
K 5.0 0.197
L 16.2 0.638
M 18.9 0.744
(o] 8.0 0.315
N 7.8 0.307
P 2.5 0.098
Q 2.0 0.079
R 1.35 0.053
S 0.35%0.1 0.014:888%
T $2.3 ¢0.0M
V] #1.5 ¢0.059

Fig. A-1 Conversion Socket (EV-9200G-64) (Reference) (Unit: mm)
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NEC
G
H
——— (ooopoooogooooopoon
w| w [a) —E—— -!- —_= _r
E | i E
= LUAG =
= =.
ll!l]l]ﬂ[]l]l]l][]&l]l][lﬂl][ll][l? o
C
. |
A
EV-9200G-64-P0
ITEM MILLIMETERS INCHES
A 25.7 1.012
B 21.0 0.827
C  11.0£0.02 x 18=18.0+0.05 | 0.039*3:382x 0.709=0.709+39%2
D [1.0£0.02 x 12=12.0+0.05 | 0.039*3383x 0.472=0.472*29%
E 15.2 0.598
F 19.9 0.783
G 11.00+£0.08 0.433+33%
H 5.50+0.03 0.217:33%3
I 5.00+0.08 0.197:38%
J 2.50£0.03 0.098+33%%2
K 0.6+0.02 0.024*33%}
L $2.36+0.03 $0.093:33}
M $1.57+0.03 $0.062:3%}
Fig. A-2 Recommended Conversion Socket (EV-9200G-64)
Mounting Pattern (Reference) (Unit: mm)
Caution Dimensions of mount pad for EV-9200 and that for target
device (QFP) may be different in some parts. For the
recommended mount pad dimensions for QFP, refer to
"SEMICONDUCTOR DEVICE MOUNTING TECHNOLOGY
MANUAL" (IEI-1207).
BN L427525 0103581 L?2 WE 45
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APPENDIX B. DEVELOPMENT TOOLS
The following development tools are optionally available :

Hardware

IE-78310A-R This is an in-circuit emulator that can be used for developing and debugging an
application system. It is connected to the host system when debugging is performed.
Since the in-circuit emulater can transfer object files with the host machine, if enables
efficient debugging to be performed.

EP-78310CW These emulation probes connect IE-78310A-R to the user system.

EP-78310GF
EP-78310GQ
EP-78310L
PG-1500 This is 8 PROM programmer that can program single-chip microcomputers with PROM
in either stand-alone mode or under control of a host machine, when connected to the
* supplied accessory board and a programmer adapter.

It can program typical PROMs from 256 K-bit to 4 M-bit models.

PA-78P312CW | These PROM programmer adapters write programs to the uPD78P312A with a general-
PA-78P312GF purpose PROM programmer such as PG-1500.

PA-78P312GQ | PA-78P312CW ----- for uPD78P312ACW, 78P312ADW

PA-78P312L PA-78P312GF - - - - - - for uPD78P312AGF-3BE
PA-78P312GQ ----- for uPD78P312AGQ-36, 78P312AR
PA-78P312L ------- for uPD78P312AL

Other PROM Programmer

The following PROM Programmer can also be used to program the uPD78P312A :

Manufacturer Product Name
UNISITE

Data /O Japan
2900
AF-9704

* Ando Electric
AF-9708
48 B L427525 0103582 509 W=
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Software
IE-78310A-R Host Machine Supply Ordering Code
Control Program oS . {product name)
Media
(IE Controlier)
8" 2D* H#SBA1IE78310-P01
PC-9800 series MS-DOS™ 3.5" 2HD HSSA13IE78310
5" 2HD HUS5A10IE78310-P01
IBM PC/AT™ PC DOS™ 5" 2HC uS7B10IE78310
78KM Series . Ordering Code
Host Mach
Relocatable Assembler ost Machine oS Supplly {product name)
Moedia
8 2D+ HUSBATRA78K3
PC-9800 series MS-DOS 3.5 2HD HSEA13RA78K3
5" 2HD HSB5AT0RA78K3
IBM PC/AT PC DOS 8" 2HC HSTB10RA78K3
PG-1500 Controller Host Machine Supply Ordering Code
0s . (product name)
Media
. 3.5" 2HD HS5A13PG1500
PC-9800 series MS-DOS
5" 2HD HSSA10PG 1500
IBM PC/AT PC DOS 5° 2HC uS7B10PG 1500

* : The 8" 2D model has been superseded by the 5* 2HD or 3.5° 2HD model. If you already have the
8" 2D model, the 5° 2HD model will be supplied for future upgrading.

Remarks: The operation of each software package is guaranteed only with the above host machine and OS.

BN Lu27525 0103583 4y5 ma 4
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NEC

DEVELOPMENT TOOL CONFIGURATION*
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