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1uPD78P312A

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 the following user's manual. Be sure to read this manual
when designing your system.

1PD78312A User's Manual: IEM-5086

FEATURES
e 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. Electricaliy rewritten (EPROM product with window)
+ PROM programming characteristics: Compatible with yPD27C256A
+ Available as QTOP™ microcomputer

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
uPD78P312ACW 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 ([J 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. 10—2512B
(0.D.No. 1G—7772B)

Date Published November 1993 P

Printed in Japan

The mark % shows the major revised points.

© NEC Corporation 1989
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PIN CONFIGURATION (Top View)

{1
{a)

P00-P0O7
P10-P17
P20-P27
P30-P37
P40-P47
P50-P57
ADO-AD7 :
A8-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
Port5

Address/Data

Address

Read Strobe
Write Strobe

PO0 Oa—»
P01 Oa—»

P02 Oe—>

P03 Oe—n

P04 Oa—n

P05 Oe—m

P06 Ot—»

P07 Oa—»

P10 Ot

P11 Oe—»

P12 Oe—

P13 Oe—»

P14 Oe—»

P15 Oe—>

P16 Oe—>»

P17 Oe—»
P20/NMI O—»]
P21/INTEC O—»
P22/INTE1 O—»
P23/INTE2 O—»
P24/TxD O¢—»
P25/RxD O<¢—»
P26/SCK Oe—»
P27/CTS Oe—»
RFSH Oe—
P30/CI0 O—»

P31/CTRLO O—»]

P32/CI1 O—»

P33/CTRL1 O—»

X1 O—»
X2 O——
Vss O—

W N O R W N =

- a2 a . (D
gD U hAr WN = O
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20
21
22
23
24
25
26
27
28
29
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31
32
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63
62
61
60
59
58
57
56
55
54
53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
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37
36
35
34
33

H/9€-0D/MA/MD vZLEd8LAdT

—O Voo
l«—»O P47/AD7

[+—>0 P46/AD6

le—»-0O PA5/ADS
le—»0 P44/AD4
le—»-0O PA3/AD3
le—»0O P42/AD2
ld—»-0O P41/AD1
>0 P40/ADO
-—»O ALE
—-O WR
—»0 RD

l«—O RESET
«—OEA

le—»0 P57/A15
¢—»0O P56/A14
[«—»0O P55/A13
t—»-0O P54/A12
le—»-0O P53/A11
—»0O P52/A10
l«—»O P51/A9
le—»-0O P50/A8
—»O P37/CLR1/TO1
le—»0O P36/CLRO/TO0
te—»-0O P35/PWM1
la—»O P34/PWMO
————- O AVss
l——O AV rer
l«——O AN3
le——O AN2
le——O AN1
l«—O ANO

ALE
RFSH
X1, X2
RESET
EA
Clo, €

CTRLO, CTRL1 :

CLRO, CLR1

PWMO, PWM1 :
TOO, TO1

Address Latch Enable
Refresh

Crystal

Reset

External Access
Count Pulse 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

Nonmaskable Interrupt
Interrupt From Externals
Analog Input
Reference Voltage
Analog Vss

Receive Serial Data
Transfer Serial Data
Serial Clock

Clear To Send

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

~ O W T M
232532
L YI838533582399
o A0 Ao >0 00000
64 63 62 61 60 59 58 57 56 55 54 53 52 '
P06 Oe—1 1 51 fe—0O P41/AD1
PO7 Oe—| 2 50 J#+—=0 P40/ADO
P10 Oe—] 3 O 49 ——»0OALE
P11 Oe— 4 48 —»0 WR
P12 Oe— 5 47 —=ORD
P13 04— 6 46 j«—O RESET
P140e—s] 7 B 45 f——OFEAR
P15 0<+—>} 8 § 44 t&+—>0 P57/A15
P16 0e—f 9 3 43 j+—0 P56/A14
P17 00— 10 § 42 f+—»0 P55/A13
P20/NMI O—1 11 Q 41 f&—>O P54/A12
P21/INTEO O——] 12 @ 40 f+—>0 P53/A11
P22/INTE1 O——] 13 m 39 fe—>0 P52/A10
P23/INTE2 O——1 14 38 j«——O P51/A9
P24/TxD Os—1 15 37 }+—O P50/A8
P25/RxD O<—-#} 16 36 j&—0 P37/CLR1/TO1
P26/SCK O-——w{ 17 35 f+—-0 P36/CLRO/TO0
p27/CTS Os—i 18 34 f&—-0 P35/PWM!1
RFSH Oe— 19 33 j—0 P34/PWMO
20 21 22 23 24 25 26 27 28 29 30 31 32
Sa5oxRESz22 18
SESE LI =5
ELEY
g &
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{c} 68-pin plastic QFJ ({1 950 mil)

N W W M N e
222gg¢8¢
$S838858 028285553855
/9 8 7 6 5 4 3 2 1 686766 65 64 63 62 €1
P07 O=—{10 60 k=0 PLOJADO
P10 Oe—f 11 O 59 =0 ALE
P11 O=—{ 12 58 0 WH
P12 Oe—s} 13 57 f—3 RD
P13 O=—=} 14 56 te-——0 RESET
P14 O=—s 15 55 b3 FA
P15 Oe—vi 16 54 pa—e0 PE7/ATS
P16 O«—sf 17 53 j=——=0 P56/A14
P17 Ce—s{ 18 4 PD78P312AL 52 le—w0 P5E/AT3
P20/NMI O— 19 51 la—e0 P54/AT2
P21/INTEO O—=l 20 50 be—O PBI/ATY
P22/INTE1 O— 21 49 fa—w-0 P52/A10
P23/INTEZ O— 22 48 ka0 P51/A9
P24/TxD O=—»f 23 47 —0 IC
P25/RxD O=—»f 24 46 j=—t0 P5U/AS
P26/SCK O=a—>f 25 45 =0 P37/CLR1/TO1
P27/CTS Oe—»f 26 44 fo—s0 P36/CLRO/TO0
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 4;2 4;3
%895:§Q§§’%E%2 b 2935
ESoEQE <“<<2<§§
2OR g
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{2) PROM programming mode

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

o—i1 U 64 —O Voo
Ved 12 63 fa—»0 D7
O—13 62 j&a—»O D6
o——i4 61 j&—»0 D5
open{o—— 5 60 [—»0O D4
o—s 59 ja—»0 D3
CEO—={7 58 f«—»0 D2
OE O—8 57 }«—=0 D1
A0 O—>9 56 j«—>0 DO
A1 O—110 55 —0
A2 O— 11 - 54 —O r Open
A3 O—i12 § 53 b—o0
A4 O—413 @ 52 I——0 PROG
A5 O——4 14 g 51 f—O Ve
A8 O— 15 > 50 —o0
A7 O—1 16 g 49 |—O } Open
ro—i17 S 48 —0
Vesd 0118 § 47 le—0 A12
oO—119 o] 46 le—0 A11
Lo—20 & 45 j«—O0 A10
ro—i21 3 44 tle—0 A9
o—22 43 le—0 A8
Open{ C——23 42 ——0N
O—i24 41 f—o0 L Open
\ O—25 40 —0
f O——126 39 f—0
o—27 38 ——O0N
Vss< O——128 37 +—0
O——129 36 —0
Lo—i30 3sl—o [V
Open O— 31 34 ——O
Ves O——132 33 ——0.
Note: 1. Vss : Ground this pin.

2. Open : Do not connect this pin.

AO0-A12 : Address Bus CE : Chip Enable
D0-D7 : Data Bus OE : Output Enable
PROG : Program Vpp : Program Power Supply
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(b}

64-pin plastic QFP (14 x 20 mm)

22 8588388
_— 64 63 62 61 60 59 58 57 56 55 54 53 52
CEO——=¢ 1 51 f——e0 D1
OE O— 2 5O fogmmgn 0 D2
AQ O—-= 3 O 49 WQ*}
Al O——d 4 48 =0 ¥ Open
A2 O—4 5 47 b
A3 O— 6 48 f——O PROG
Ad O——s1 7 45 freme O e
AL O—=e4 8 44 ,.__‘_..,Ow
AB O—i 9 43 by > Open
A7 O——e1 10 HPD78P312AGF-3BE 42 O
o 13 41 pe—C A12
.Vss< Ok 12 40 jr—-—O AT
O 13 39 e O A10
\O—— 14 38 pe—0 A9
(O— 15 37 pr———0O A8
O———1 16 36 O
Open§{ O———1 17 35 f——
Oo— 18 34 O Open
\O— 19 33 oJ
20 21 22 23 24 25 26 27 28 29 30 31 32
= §~ <
Note: 1. Vs : Ground this pin.

2. Open : Do not connect this pin.
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{c}

68-pin plastic QFJ ((]1950 mil)

2 8
Il.lJ @) > o B S~ O W N =
TAATTT?O??ODD
_ /9 87 65 43 2 1686766 656463626
Ot o——{10 60 j«+—0O DO
A0 O—»f 11 O 59 +—0
Al O—112 58 |——O0 } Open
A2 O—{13 57H—0
A3 O—»1 14 56 —0 PROG
A4 O—»f 15 55 F—O Vep
A5 O—»1 16 54 |—o0
A O—=f 17 53 ——0 } Open
A7 0—>{18 1 PD78P312AL 52 —0
o—119 51 y+—0O A12
y O—— 20 50 p+—0O A1t
) o— 21 49le—o0 A10
oO—22 48 j+—0O A9
Oo——123 47 —0O IC
Oo——124 46 +—O A8
Open
o—25 45 ——o0
o—26 a4 }——o J OFen
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
2 2 2 2 c
e} > o > 8
Note: 1. Vs Ground this pin.
2. Open : Do not connect this pin.
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BLOCK DIAGRAM
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1. PIN FUNCTIONS
1.1 PORT PINS
. Input/ Shared .
Pin Name Output Pin * Function
P00-PO5 - {Port 0}
Input/ — =  This is an 8-bit input/output port that can be specified
P06 output, (CE) for input or cutput in hit units.
real-time This port can be used as two independent 4-bit real-ti
output — ° is port can be used as two independent 4-bit real-time
Po7 P (OE) output ports {channels)
Input/ {Port 1)
P10-P17 On;:u t {AD-AT} This is an 8-bit input/foutput 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 INTE"
P23 INTE2
P24 TxD
P25 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 PWivi0
P36 Input/ PWM1
output
P36 TOO-CLRO
P37 TO1-CLR1
(Port 4)
P40-P47 Input/ ADO-AD7 This is an 8-bit input/output port that can be specified for
output (DO-D7) . . : .
input or output in 8-bit units.
P50-P54 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

10

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

PINS (IN NORMAL OPERATION MODE)

(1/2)
. Input/ Shared .
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
L * In the asynchronous mode, this pin serves as the
CTS Input/ P27 transmit enable control pin.
Output * In the 1/O interface mode, this pin inputs/outputs
the serial clock.
cio P30 These pins input the external count clock for the count
Input unit.
(o] ] 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/T01
PWMO P34 PWM output pin
Output
PWM1 P35
TOO P36/CLRO Timer unit pulse output pin
Output
TO1 P37/CLR1
ADO-AD7 Input/ P40-P47 Multiplexed address/data but pins used when the external
Output (D0-D7) memory space is expanded.
A8-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.

1"
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(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 Qutput - This pin outputs the refresh pulse to the externally connected
pseudo-static memory.
RESET Input {PROG) System reset pin
Vop - - Positive power supply pin
Vss ~ - GND
This pin is usually connected tc Voo. When this pin is
— connected to Vss, the ROM-iess 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
AG-A7 P10-P17 Address input pins
Input
A8-A12 P50-P54/
A8-A12
D0-D7 Input/ P40-P47/ Data input/foutput pins
output ADO-AD7
CE Input Po6 Chip-enable input pin/program pulse input pin
OE input PO7 Output-enable input pin
PROG - RESET PROM programming mode set pin
Vep - EA Program write/verify high voltage application pin
Voo - - Positive power supply pin
Vss - - GND

12
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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® hout type Pin® houtt e
P00-P05 P34/PWMO
PO6/(CE) 5 P35/PWM1 °
PO7/(CE) P36/TOO/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 RESET/(PROG) 2
P32/CI1 1
P33/CTRL1

#: Parentheses indicate pin used for PROM programming.

13
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Type 1 l Type 5 I
Voo
data
| P-ch INOUT
IN O
. 1 output
disable
———i N-ch
input
enable
Type 2 Type 6 !
data
INJOUT
p—O
output
disable
ey
L . . . datgt———————-Cf §
Schmidt trigger input with hysteresis data input 1
enable
control oy
Type3 signal =—————&__{——
control input
enable
Vo Type 7 J
—I P-ch i ,,_L_
» C at
-3 ouT INo-B=eh v . Comparator
N-ch| y 1
—| N-ch [ l ( _
AV rer
(Reference voltage)

Fig. 1-1 Pin Input/Output Circuits

14
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1.5 RECOMMENDED CONDITIONS FOR UNUSED PINS

Pin Recommended connection
P00-P07 Input mode: Connect to Voo through a pull-up resistor
P10-P17 Output mode: Open
P20-P23 Connect to Vss
P30-P33 Connect to either Vss or Voo
P24-P27
P34-P37 Input mode: Connect to Vop through a pull-up resistor
P40-P47 Output mode: Open
P50-P57
WR
RD 0
ALE pen
RFSH
ANO-AN3 Connect to either Vss or Voo
AVRer c ot to V.
AVss onnect to Vss

16
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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 iPD78310A. Table 2-2 shows a comparison of the uPD78P312A and uPD78P312.
Except where noted, these products are identical with respect to funciion.

Refertothe documenis provided forthe uPD78312 A and uPD78310A for details concerning the internal hardware
such as CPU functions.

Table 2-1 Comparison of uPD78PI12A, LPDTE312A, and 1 PDTEITOA

ltem

LPDTE312A

LPD783104

Program memory

« Mask ROM

* PROM

o Mot i nally

With window

* B4-pin ceramic
shrink DIP with
window
{750 mil)

* 84-pin ceramic
QUIP with window

° 8,192 x 8 bits ° 8,192 x 8 bits it
PROM programming mode Provided None
Pin Mare (These ports
function Ports 4,8 Provided Provided always serve as the
address bus, data bus)
. Providad {However, must
EA Providad ba ops o with this pin
External memory can be expanded in steps by Abways accesses 64K byles
256 bytes, 4K bytes, 16K bytes, or 56K bytes, of the external memory
External memory access using the mamory expansion mode register {regardiess of the setting
{(MM). in the memory expansion
mode register (MM).
» 64-pin plastic shrink DIP (760 mil}
. . » 84-pin plastic QUIP
Without window » B84-pin plastic QFP (14 x 20 mm)}
= 68-pin plastic QFJ {{J 950 mil}
Package ’

None

Table 2-2 Difference Between uPD78P312A and yuPD78P312

Item uPD78P312
Mode 4 in count unit Provided Not provided
(4 x muitiplication 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 laddr 16, rp1 instruction

16
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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 Vop and Vrp pins. A voltage higher than

Vob should not be applied to other pins.

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

Pin Name Function
Ve High voltage input (write/verify mode), high level input (read mode)
PROG High voltage input (write/verify mode, read mode)
AO-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 puise 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 nhot
provided with a window.

3.1 PROM PROGRAMMING MODE

When +6 V is applied to the Voo pin and +12,5 Vis applied to the PROG pin and Vep 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
Vrp Voo E OE PROG
L H Write mode
+125V +6V H L Verify mode
H H +1256V Program inhibit mode
L Read Data is output from the D0-D7 pins
Vep=Vbp=+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 Vep and +6 V is applied to Voo, both CE and OE must not be set to low level

(L) simultaneously,

17
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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

Process the pins not used in accordance with the description in Pin Configuration, and supply +6 V to
the Vop 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.

A12-A8

A7-A0

D7-Do

Repeat X times
Al

< Y

r— Write ——»r&—— Verify ~———

Additional
writing

Address {upper 5 bits)

X Address {lower 8 bits)

X

, Daa - I

Ve

ViH

Voo + 1

Voo

LN

ViH

133

gkk

Vi

./

ViH \ /—R
ViL

Fig. 3-1 PROM Write/Verify Timing
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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 Vpe 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).

AD-A12 X Address input X

Do-D7 < Data output

N

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 254 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 EW/em? 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 recommended 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.

19
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4. ELECTRICAL CHARACTERISTICS

Absolute Maximum Rating (Ta = 25°C)

item Symbol Conditions Rating Units
Voo -05to +7.0 \
AVeer -0.5 to Voo+0.3 A
Power supply voltage :
AVss -0.5 to +0.5 \
LV -0.5t0 +13.5 \
Vn Other than RESET -0.5 to Voo+0.5 \4
Input voltage
Ve RESET -0.6 to +13.6 \
Output voltage Vo -0.5 to Voo+0.5 \'
Single pin 4.0 mA
Low level output current lou
All output pins total 60 mA
Single pin -2 mA
High leve! output current lon
All output pins total -15 mA
Operating temperature Topt -10 to +70 °C
Storage temperature Tag -6b to +150 °C
Operating Condition
Item
Ta Voo
Oscillation frequency
4 MHz < fxx £ 12 MHz -10 to +70°C +5.0 V £10%

Capacitance (Ta = 25°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




NEC LPD78P312A

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

Oscillator Recommended circuit ltem MIN. MAX. Units
Ceramic R X1 X2 ] -
oscillator . :
or ] |[]| | Oscillation frequency (fxx) 4 12 MHz
crystal : :
resonator :

—~ C1 —-C2

X1 input frequency (fx) 4 12 MHz

X1 X2

External X1 input rise, fall time 0 30 ns

clock ——Do—‘ (txn, txr)

HCMOS X1 input high/low level width 30 130 ns
inverter {twxH, twxy)

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.
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Recommended Oscillator Circuit Constants

Ceramic oscillator

External capacitance [pFl
Manufacturer Product name Fr?&lﬁ;cy
C1 £2
CSAB.00MT 8.0
CSA10.0MT - 100 30 20
CSA12.0MT 12.0
Murata Mfg.
CST8.00MT 8.0
CST10.0MT 10.0 Internal internal
C8T12.0MT 12.0
KBR-8.0M 8.0
Kyocera KBR-10.0M 10.0 33 33
KBR-12.0M i2.0
TOK FCR10.0MC 10.0 Int i nt |
erna
FCR12.0MC 12.0 nterna "
Crystal resonator
External capacitance [pF]
Manufacturer Product name Fr?’?,lu:zr}cy
C1 C2
8.0
Kinseki HC-49U 10.0 22 22
2.0
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DC Characteristics (Ta = -10°C to +70°C, Voo = +5.0 V £10%, Vss = 0 V)

ltem Symbol Conditions MIN. | TYP. | MAX. | Units

Low level Vit Other than EA 0 0.8 \
input voltage —

Viz EA 0 0.5 Vv

Vim Except the P20/NMI, X1, X2, RESET pins 2.2 Voo v
High level
input voltage Viz P20/NMI, X1, X2 RESET pins 3.8 Voo \'
Low level VoL lot= 2.0 mA 0.45 \%
output voltage
High level Vo lon=-1.0 mA Voo-1.0 Vv
output voltage
Input current I P20/NMIi, RESET 0.45V < Vi < Voo +10 DA
Input leakage current Iu +10 UA
Input/output lio 110 HA
leakage current
AVrer current Alrer fox =6 MHz 15 5 mA
Voo power supply Iops Operating mode, fcik= 6 MHz 30 60 mA
current

lop2 HALT mode, fck = 6 MHz 5 15 mA
Data retention voltage Vooon STOP mode 25 \)

Vooor= 2.5 V 3 15 HA
Data retention current looon STOP mode
Vooor = 5.0 V £10% 10 50 HA

23
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AC Characteristics

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

ltem Symbol Conditions MIN. | MAX. | Units

Internal system clock cycle time ™ tevk 166 | 1000 | ns
Address set up time (vs. ALE { ) teAL 150 ns
Address hold time {vs. ALE | ) tha 30 ns
Address — RD | delay time toan 233 ns
RD | - address float time teaa 0 ns
Address — data input time tpain 413 ns
ALE | -5 data input time toLn 233 ns
RD | -» data input time toRID 180 ns
ALE | - RD | delay time to 63 ns
Data hold time {vs. RD T ) tHRID 0 ns
RD T — address active time toRa 53 ns
RD T - ALE T delay time toRL 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 toLop 193 ns
WR | — data output time towop 100 ns
— 63 ns

ALE | -» WR | delay time ™ touw
Refresh mode 116 ns
Data set up time {vs. WR T) tsopwr 160 ns
Data set up time (vs. WR J} tsoDWF Refresh mode 33 ns
Data hold time (vs. WR T) thwon 20 ns
WR T — ALE T delay time towe 116 ns
WR low level width twwL 200 ns

*1: The internal system clock (fcik) is the oscillation clock (fu} divided by 2 or 8, depending on the STBC register
specification. The value in this table is indicated as fxx= 12 MHz and feik = fx/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 toww.

*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 tsopws, but tsopbwr.

Remarks: This table shows the characteristics when the number of weight cycles is 0.
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Serial Operation (Ta = -10°C to +70°C, Vob = +5.0 V +10%, Vss = 0 V)

ltem Symbol Conditions MIN. | MAX. | Units
SCK *1 1.33 us
Output
Serial clock cycle time tcvsk CTS *2 1.33 us
Input CTs *3 1 us
SCK *q 580 ns
Output ——
Serial clock low level width twskL CTS *2 580 ns
Input CTS *3 420 ns
SCK *1 580 ns
Output ——
Serial clock high level width twskH CTS *2 580 ns
Input CTs *3 | 420 ns
— twesH, *4
CTS high, low level width 3 tevk
twesL
RxD set up time {vs. CTS 1) tsRxsK 80 ns
RxD hold time {vs. CTS T) tHsKRX 80 ns
SCK | — TxD delay time toskTx 210 ns

*4: When transmitting at 750 kbps in the 1/O interface mode.
*2: When receiving at 750 kbps in the /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, 166 ns < tcvk £ 500 ns 0.4 %
Quantified error +1/2 LSB

166 ns < tevk £ 250 ns 180 tevk
Conversion time tconv

250 ns < tevk < 500 ns 120 tovk

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

250 ns < tevk <500 ns 24 tevk
Analog input Vian -0.3 AVrers03|  V
Analog input impedance Ran 1000 MQ
Reference voltage AVaer 4 Voo A
AVrer current Alrer fok = 6 MHz 1.5 5.0 mA

*:  Not including any quantified errors. Expressed as a percentage of the full-scale value.

25



NEC LPD78P312A

Count Unit Operation (Ta = -10°C to +70°C, Vob = +5.0 V £10%, Vss = Q V)

ltem Symbol Conditions MIN. | MAX. | Units
Cl0, CH1 high, low level width twe, 3 towe
twen
CTRLO, CTRL1 high, low leve! width twer, 3 tovk
twert

When the operation mode
: of the count unit is

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

When the operation mode
of the count unit is

CTRLO, CTRL1 hoid time {vs. CI T} tuoier specified as mode 3, and g tevx
the Cl pin input to the
rising edge is effective

CLRO, CLR1 high, low level width EweRH, 3 teve

tweRL

With the operation mode of
Clo, Cl1 set up time (vs. CI T) tsactai the count unit is specified 6 tovk
as mode 4

With the operation mode of
Cl0, Cl1 hold time (vs. CI T) tracicT the count unit is specified 6 tevk
: as mode 4

With the operation mode of
Cl0, Ci1, CTRLO, CTRL1 cycle time tevea the count unit is specified 4 Hs
as mode 4

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

ltem Symbol Conditions MIN. | MAX. | Units
. TWNIH,
NMI high, low level width 10 us
twiiL
twioH,
NTEO high, low level width 3 tevk
twioL
twitH,
INTE1 high, low level width 3 tevk
twitt
twizH,
INTEZ2 high, low level width 3 tevk
twizL
[ tWRSH,
RESET high, low level width 10 us
twRsL
Voo rise time (using SBF bit) trovD 4 - ms
trvo,
Voo rise, fall time 200 Hus
trvo
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External Clock Timing (Ta = -10°C to +70°C, Vop = +5.0 V £10%, Vss = 0 V)

Item Symbol Conditions MIN. | MAX. | Units
X1 input high level width twxr 30 130 ns
X1 input low level width twxt 30 130 ns
X1 input rise time txm 0 30 ns
X1 input fall time txr 1] 30 ns
X1 input cycle time tevx 83 250 ns

Definition of Bus Timing Depending on tcvk

ltem Calculation formula MIN./MAX. Units
tsaL 1.5T - 100 MIN. ns
toar 27 - 100 MiIN. ns
toap (35 +n)T - 170 MAX. ns
toLip (2 +n)T - 100 MAX. ns
toriD {156+ n)T-70 MAX. ns
tos 0.56T - 20 MIN. ns
toAL T-50 MIN. ns
tora 0.5T - 30 MIN. ns
twhL (15 + n)T - 50 MIN. ns
twi T-40 MIN. ns
toaw 2T - 100 MIN. ns
toLop 0.5T + 110 MAX. ns

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

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

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

{1 + n)T - 60 (Refresh mode) MIN. ns

Remarks 1: nis the number of WAIT states inserted by the specification in the MM register.
2: T =tevk = ek {fewk is the internal system clock frequency)
3: Items not shown in this table do not depend on the frequency of the internal system clock (fcik).
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AC Timing Measurement Position

Voo-1V

X 2.2V Measurement 2.2V

0.45V 0.8V points 08V

Timing Wave-Forms

Read operation:

teyk  ——
CLK /—__\___/_—_\____/———\____/___—-\______

P57-P50 Address (upper) XX

toan

P47-P40 Address {lower) Read data x

ot toup ——————pm!  typp —

f 3

e L SAL et

lg— tHLA —P < toRy, ——
ALE / N ~— —trRA [t pRA —9 /
o ——— twiH ——)
|—————— tpRID ———
_ -t twaL >
RD <-tou\->s Z

< toar >

Wirite operation:

terk ———»

CLK N\ / \_/ ——/

P57-P50 Address {(upper) X:X

[¢— toLop —

D Write data

|
e tsa. ————] f—thHia —»l a1 E——

ALE \ towoo,, [

— twiq —

P47-P40 Address (lower)

trwop

tWWL —_—p] ———tpW
| <-tsopwr

ELLLELEELY

3l
o)

3
[t DLW “ ’

-t tolw ——

f——————— - { pAW ]
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Serial Operation:

Transmission in 1/O interface mode:

- teysk
[—— twski twskH
sk / \ /
N N
——» tDSKTX
TxD

Receive in I/O interface mode:

t

A

[ TWSKL i

~_/ \ ,

CYsK

[—— tWSsKH

RxD

t sAxsK

[@eme————m—— 1 HSKRX

Transmit enable input timing {asynchronous mode):

twesH

cTS

twest

29
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Count Unit Input Timing

Mode 3 operation

| LWEIH

Clo, Ci ;

—l  t5CTCI  |—

ra— fHoIcT — 9

/ N

CTRLO, CTRL1 ;
g tweTH e

twerl

tweil ———j

Mode 4 operation

Clo, Cit

tsacict la—— —

ts4cict

— tHacTCl

[

|
— tHacTe

CTRLO, CTRL1

twCRH

CLRO, CLR1

30
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Interrupt Input Timing

NMI

INTEO

INTE1

INTE2

Reset Input Timing

twNiH

twioH

38V
08V

twitH ~—¢’i

twizH

L GG

twrsH

RESET

38V
08V

Bl

twasL

twiiL

twioL

fr’*——— twizl
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External Clock Timing

X1

3.8VZ

08V A~

[—— {xR

tevx

/— 1

—t  p— {XF

e P

Power On Timing

Voo

Data Retention Timing

Voo

32

90%
10%
trovD
) 90%
10%
i trvo

[—— t qvD
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DC Programming Characteristics (Ta = 25 +5°C, Vip = 12.0 £0.5 V, Vss = 0 V)

ltem Symbol | Symbol* Conditions MIN. | TYP. | MAX. | Units
High level input voltage ViH Vim 2.2 Voop \Y
+0.3

Low level input voltage Vi Vi -0.3 0.8 \
Input leakage current lup lu 0 < Vi1 < Voor 10 HA
High level output voltage Vo Vou lon = -1.0 mA Voo-1 A
Low level output voltage VoL Vou loL = 2.0 mA 0.45 )
Output leakage current lo - 0 < Vo £ Voor, OFE = Vin 10 LA
PROG pin high voltage lw - +10 UA
input current

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

Program memory read mode 4.5 5.0 b.b Vv

Program memory write mode 12.2 125 i2.8 Vv
Ver power supply voltage Ve \Z

Program memory read mode Vee = Voop v

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

Program memory read mode 10 30 mA

CE= Vi, Vi=Vn

Program memory write mode 10 30 mA
Vep power supply current Ipp lep CE=Vi,OE=Vmn

Program memory read mode 1 100 HA

#:  Corresponding symbols in the uPD27C256A.
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AC Programming Characteristics (Ta = 25 £5°C, Vie = 12.0 £0.5 V, Vss = 0 V)

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

Address set up time__ tsac tas 2 us
{vs.CE )

Data -» OE { delay time toooo toes 2 us

Input data set up time tsioc tos 2 s
{vs. CE {}

Address hold time tHea tan 2 us
(ve. CE T)

Input data hold time tHeio ton 2 us
{vs. CET)

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

Ver set up time _ tsvre tves 2 us
{vs. CE )

Voor set up time fsvne tvos 2 us
{vs. CE |)

Initial program twu trw 0.9% 1.0 1.05 ms

pulse width

Additional program twie torw 2.85 78.7% | ms

pulse width

PROG high voltage

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

Address — Data output toaon tacc OE =Vu 2 us

time

OE | — Data output time tpoop toe 1 us

Data hold time L tHcop tor 0 130 ns
{vs. OE 1)

Data hold time tHaoD toH OF = Vu (] ns

(vs. Address)

®: Corresponding symbols in the uPD27C256A.
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PROM Write Mode Timing

Effective address

] tsac & LHOOD LHea
2 \ 4 B 4
D7-DO —-< Data input H Data output }—il——{ Data input
A 7 " Y, X
> tsinc .y | tHeD tsioc — HCID
Vie
PROG /
Vi
| 1 tspc
Vee &
Ve —/
Voor
| 1 tswee
Voor + 1
Voop /
Voor
| [ tsvoc H
Vi smmmmmemommmeny L= i 22 e mmnm—
CE N\ i
Vi toDoo
LWLt o - twiz
1 1 tooop
v \ BY; 2.
OE Vi
Vi L — ,,,gf

Notes 1:
2:

PROM Read Mode Timing

Vee must not exceed +13 V, including overshoot voltage.

Voor must applied before Ver is applied, must be removed after Vee is removed.

A12-A0 X: Effective address
. 4
OF tHcoD
tpaoD toooo _T tracD et~
D7—D0 o e ey on e e aen w2 -—H—'-Zv————--———-{L Data output ‘}_35_,_,__"',5;2; mmmmmm
N
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5. EXTERNAL DIMENSIONS

64PIN PLASTIC SHRINK DIP (750 mil)

64

33
ininlsiniainisiainisisisisinialulalalainisinisisisialntinlnlnln!

L/

HJLILJLJLJLJLILJLJULJL]L.IL]L]LJL]UULJUL]LJLJLJLJLJLJL]LJLJ3L5

A

NOTES

1) Each lead centerline is located within 0.17
mm (0.007 inch) of its true position (T.P.)
at maximum material condition.

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

36

P64C-70-750A,C

ITEM MILLIMETERS INCHES
A 58.68 MAX. 2.311 MAX.
B 1.78 MAX. 0.070 MAX.
c 1.778 (T.P.) 0.070 (T.P.)
D 0.50*°1° 0.020-6:888
F 0.9 MIN. 0.035 MIN.
a 35799 0 1260012
H 0.51 MIN. 0.020 MIN.
I 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P.) 0.750 (T.P.)
L 17.0 0.669
M 0.25°8:88 0.010-8:833
N 0.17 0.007
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64 PIN PLASTIC QFP (14x20)

A
B
REERERREREERERRET
11 .—251 B l V 7 3332 L1 .
5 — detail of lead end
] ! T
oo m | ]
(o | 1T, T
(o | 1T .
‘ - - O o
(i -] o
o — 4
(0 = o o o] 9
(o i e O | o %
o, 2O:l:l:l
T s B X i 19
EEEEREEEEEEELE
n
G H
K
| f—-—»
e- |
1 - - L. b
| N
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 23.6=0.4 0.929£0.016
maximum material condition. B 20.0£0.2 0.795*2:908
C 14.0£0.2 0.551:388%
D 17.6+0.4 0.693+£0.016
F 1.0 0.039
G 1.0 0.039
H 0.40+0.10 0.016+38%2
i 0.20 0.008
J 1.0(T.P.) 0.039 (T.P)
K 1.8+0.2 0.0713.3%8
L 0.8+0.2 0.031:5:8%%
M 0.15%3¢ 0.006*33%
N 0.12 0.005
[ 2.7 0.106
Q 0.1£0.1 0.004+0.004
S 3.0 MAX. 0.119 MAX.
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64 PIN PLASTIC QUIP

Ggﬂnﬂnﬂnﬂnﬂnﬂn”nﬂnﬂn”nﬂnﬂnﬂn”nﬂngﬂs

;J“U”UUU”UHU”U”U”UUU”UUUUU”UUUUUU "

H N
P64GQ-100-36
lE\|a0c.t:.$ead centerline is located within 0.25 mm 'TEM MILLIMETERS : INCHES
(0.010 inch) of its true position (T.P.) at maxi- A 415783 1.6347885%
mum material condition. c 16.5 0.650
H 0.50*%"° 0.020%888%
. 0.25 0.010
J 2.54 (T.P) 0.100 (T.P.)
K 1.27 (T.P) 0.050 (T.P.)
M 1.13838 0.043%883
N 0.25888 0.010%83883
P 4.0%°° ' 0.157+8812
s 3.6*%" 0.142%888%
w 24.13*'%® 0.950%%%%
X 19.05%"% 0.750%%%%
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68 PIN PLASTIC QFJ ((1950 mil)

. A

e — ]

B |

o O s T o 5 o T o O e Y T T o e ot O o 1 s o Y o OO S

b e e e e,

|

|

) 0 o O e 3 e O O e O I 0 0 I o O o 2 e O O e I o Y |
UUI_JLJULJULJHJLJLJLJI_II_!LJULIRA
C
D

l_ILJLJLJLJl_.luI_Ifi.Il_IULJLJLJLJL_JU*,,“_,,,AL
AT H
) |
¥ I :
(Dl -1 —— )
= L |
= o S0 L LS ERLER RSB T Ch SRkl e s N I
- |tk ola |
M @] N 9] j
T J
P68L-50A1-2
NOTE N ITEM!|  MILLIMETERS INCHES
Each lead centerline is located within 0.12 -
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 25.20.2 0.992%0.008
E 1.94£0.15 0.076:33%2
F 0.6 0.024
G 4.4%0.2 - 0.173753:3%8
H 2.8+0.2 0.110%9:3%3
! 0.9 MIN, 0.035 MIN.
J 3.4 0.134
K 1.27 (T.P.) 0.050 (T.P.)
M 0.40%1.0 0.016+3:5%4
N 0.12 0.005
P 23.1210.20 0.910%3:3%8
Q 0.15 0.006
T R0.8 R 0.031
U 020133 0.008*3 9%
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64PIN CERAMIC SHRINK DIP (750 mil)

S
/
! AR
i \[J .
32
A
K
L
— : . N R—
- | E
ol l
F \
D BN CB 0~15
P64DW—70—-750A
NOTES
ITEM MILLIMETERS INCHES
1) Each lead centerline is located within 0.25 mm
(0.01 inch) of its true position (T.P.) at maximum A 58.68 MAX. 2.310 MAX.
material condition. B 1.78 MAX. 0.070 MAX.
2 C 1.778 (T.P) 0.070 (T.P.)
) Item K" to center of leads when formed 2005 Too0s
parallel. D 0.46 0.018
F 0.8 MIN. 0.031 MIN.
G 3 5 +0.3 0 138 +0.012
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 78363
N 0.25 0.01
S $8.89 $0.350
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64 PIN CERAMIC QUIP (WINDOW)
A
Y
|
n "_L_[ I | ] , %
> | WVWWWWWWWWWW 1 1]
. v
H N
PB4RQ-100-A

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 41.91 MAX. 1.660 MAX.

mum material condition. C 26.67%%4 1.050%0016
G 0.92 MIN. 0.036 MIN.
H 0.467°% 0.018%%9%
| 0.25 0.010
J 2.54 (T.P) 0.100 (T.P)
K 1.27 (T.P) 0.050 (T.P)
M 1.27 MAX. 0.050 MAX.
N 0.25%%%° 0.0108383
S 4.72 MAX. 0.186 MAX.
T 1.0 MIN. 0.039 MiN.
u 352 0.138-8813
W 2413 0.950
X 19.05 0.750
Y $8.89 $0.350

41



NEC {PD78P312A

42

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

uPD78P312AGF-3BE: 64-pin plastic QFP (14 x 20 mm)

R ended Conditio
Soldering Method Soldering Conditions ecommen onditions

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*

(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 65%RH max..
Caution: Do notuse 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 {J 950 mil)

s . . . Recommended Conditions
oldering 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).



NEC LPD78P312A

Table 6-3 Soldering Conditions of Through-Hole Type

UPD78P312ACW:  64-pin plastic shrink DIP {750 mil)
uPD78P312AGQ-36: 64-pin plastic QUIP

uPD78P312ADW:  64-pin shrink DIP with Ceramic Window (750 mil)
uPD78P312AR: 64-pin QUIPwith Ceramic Window

Soltdering 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 scldering 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.




NEC

1PD78P312A

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
F
B
y:puuuuuuuu uuuuuuuuuc>>\
5 P\ # =
______ , g
-] ) (=i
wli o ul ; +
= o E
g o S
= EV-0200G-64) =
Y:E]nnnnnnnn nnnnnnnﬂﬁ}/

No.1 pin index /

H

Fig. A-1

N~ o «
S—
e
_% =1 s
| ——
EV-9200G-64-GO
ITEM| WMILLIMETERS INCHES
A 25.0 0.984
B 20.30 0.799
d 4.0 0.157
D 14.45 0.569
E 19.0 0.748
F 4C 28 4-C 0.11
G 08 0.031
H 11.0 0.433
i 22.0 0.866
J 24.7 0.972
K 5.0 0.197
L 16.2 0.638
M 18.9 0.744
0 8.0 0.315
N 7.8 0.307
P 25 0.098
Q 2.0 0.079
R 1.35 0.053
S 0.35%0.1 0.014°33%%
T $2.3 $0.091
U $1.5 $0.059

Conversion Socket (EV-9200G-64) (Reference) {(Unit:

mm)
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G
H
T_________UDDUBDUUD noonopaon _{
T = L =
= I ——
wi W o —e—- - —
= [y
= =
= =
DDDDDDUD DDDDDUUD y
| C |
B
A
EV-9200G-64-P0
ITEM MILLIMETERS INCHES
A 25.7 1.012
B 21.0 0.827
C |1.0%0.02 x 18=18.00.05 | 0.0393:333x 0.709=0.709+3:5%3
D [1.0£0.02 x 12=12.0+0.05 | 0.039*33%3 % 0.472=0.472*33%
E 16.2 0.598
F 19.9 0.783
G 11.00+0.08 0.43353%4
H 5.50+0.03 0.217:33%
[ 5.00+0.08 0.197:33%
J 2.50+0.03 0.098%38%2
K 0.6£0.02 0.02433%
L $2.36+0.03 $0.093%5:0%
M $1.57£0.03 $0.06235%
Fig. A-2 Recommended Conversion Socket (EV-9200G-64)
Mounting Pattern (Reference) (Unitt 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" (IE)-1207).
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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 a 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 I/O Japan
2900
AF-9704

Ando Electric
AF-9705
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Software
IE-78310A-R Host Machine Supply Ordering Code
Control Program 0s Media (product name)
(IE Controller)
8" 2D* USBA1IE78310-P01
PC-9800 series MS-DOS™ 3.5" 2HD USBA13IE78310
5" 2HD uS5A10IE78310-P01
IBM PC/AT™ PC DOS™ 5* 2HC uS7B10IE78310
78K/l Series . Ordering Code
Host Mach
Relocatable Assembler ost Machine 0s Supp'ly {product name)
Media
8" 2D* USBATRA78K3
PC-9800 series MS-DOS 3.5" 2HD HSBA13RAT8K3
5* 2HD USBAT0RAT78K3
IBM PC/AT PC DOS 5 2HC US7TB10RA78K3
PG-1500 Controller Host Machine os Supply (O:::S:tgnzc::)
Media P
. 3.5" 2HD USBA13PG1500
PC-9800 series MS-DOS
5" 2HD USBAT0PG1500
IBM PC/AT PC DOS 5" 2HC uS7810PG 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.
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DEVELOPMENT TOOL CONFIGURATION*
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GENERAL NOTES ON CMOS DEVICES

@ STATIC ELECTRICITY (ALL MOS DEVICES)

Exercise care so that MOS devices are not adversely influenced by static electricity while being
handled.

The insulation of the gates of the MOS device may be destroyed by a strong static charge.
Therefore, when transporting or storing the MOS device, use a conductive tray, magazine case, or
conductive buffer materials, or the metal case NEC uses for packaging and shipment, and use
grounding when assembling the MOS device system. Do not leave the MOS device on a plastic plate
and do not touch the pins of the device.

Handle boards on which MOS devices are mounted similarly .

@ PROCESSING OF UNUSED PINS (CMOS DEVICES ONLY)

Fix the input level of CMOS devices.

Unlike bipolar or NMOS devices, if a CMOS device is operated with nothing connected to its input
pin, intermediate level input may be generated due to noise, and an inrush current may flow through
the device, causing the device to malfunction. Therefore, fix the input level of the device by using a
pull-down or pull-up resistor. Ifthere is a possibility that an unused pin serves as an output pin (whose
timing is not specified), each pin-should be connected to Voo or GND through a resistor.

Refer to “Processing of Unused Pins” in the documents of each devices.

@ STATUS BEFORE INITIALIZATION (ALL MOS DEVICES)

The initial status of MOS devices is undefined upon power application.

Since the characteristics of an MOS device are determined by the quantity of injection at the
molecular level, the initial status of the device is not controlled during the production process. The
output status of pins, I/O setting, and register contents upon power application are not guaranteed.
However, the items defined for reset operation and mode setting are subject to guarantee after the
respective operations have been executed.

When using a device with a reset function, be sure to reset the device after power application.
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[MEMO]

No part of this document may be copied or reproduced in any form or by any means without the prior written
consent of NEC Corporation. NEC Corporation assumes no responsibility forany errors which may appear in this
document.
NEC Corporation does not assume any liability for infringement of patents, copyrights or other intellectual
property rights of third parties by or arising from use of a device described herein or any other liability arising
from use of such device. No license, either express, implied or otherwise, is granted under any patents,
copyrights or other intellectual property rights of NEC Corporation or others.
The devices listed in this document are not suitable for use in aerospace equipment, submarine cables, nuclear
reactor control systems and life support systems. If customers intend to use NEC devices for above applications
or they intend to use "Standard"” quality grade NEC devices for applications not intended by NEC, please contact
our sales people in advance.
Application examples recommended by NEC Corporation
Standard: Computer, Office equipment, Communication equipment, Test and Measurement equipment,
Machine tools, Industrial robots, Audio and Visual equipment, Other consumer products, etc.
Special: Automotive and Transportation equipment, Traffic controi systems, Antidisaster systems, Anticrime
systems, etc.

M4 92.6

QTOP is a trademark of NEC Corporation.
MS-DOS is a trademark of Microsoft Corporation.
PC/AT and PC DOS are trademarks of IBM Corporation.
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