DATA SHEET

P324, 78P324(A)

Nec / 1PD78

16-/8-Bit Single-Chip Microcomputers

The uPD78P324 is a product in which the uPD78324's internal mask ROM is replaced by a one-time PROM
or EPROM. The one-time PROM product, which enables writing only once, is effective for multiple-device
small production of sets or early start of mass-production. The EPROM product, which enables program
writing, deletion, and rewriting, is the most suitable for system evaluation.

The uPD78P324(A) is more reliable than the uPD78P324. The uPD78P324(A) is a product resulting from
the uPD78324(A) whose internal mask ROM is replaced by a one-time PROM.

For details of functions, please refer to the following User’s Manual. Reading this manual isindispensable
especially for designing work.

uPD78322 User’'s Manual: IEU-1248

FEATURES
® uPD78324 compatible
» For mass-production, this can be replaced by the uPD78324 incorporated in the mask ROM.

@® Minimum instruction run time: 250 ns (with the external clock operating at 16 MHz): uPD78P324 & 78P324(A) -
320 ns {with the external clock operating at 12.6 MHz): uPD78P324(A1) &
78P324(A2)

@ Internal PROM: 32768 x 8 bits

+ Writing enabled only once (windowless one-time PROM product)

« Elimination by ultraviolet light and electrical rewriting enabled (EPROM product with window): uPD78P324
only

@ ECC circuit incorporated

« High internal PROM content reliablility possible
® PROM programming characteristic: uPD27C1001A compatible
® QTOP™ microcomputer compatible

Remark A QTOP microcomputer is a single-chip microcomputer with one-time PROM for which program
writing, marking, screening, and verifying is completely supported by NEC.

APPLICATION FIELDS
® 1PD78P324: Fields dealing with motor control equipment.
® uPD78P324(A), 78P324(A1), and 78P324(A2): Automotive and transportation equipments, etc.

This document describes the yPD78P324,78P324(A), uPD78P324(A1), and uPD78P324{A2) as well. However,
unless there are particular differences, the yPD78P324 is described as a representative product. PROM is

the representative term used for the part common to both the one-time PROM product and the EPROM
product.

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

1PD78P324, 78P324(A)

ORDERING INFORMATION

Part No. Package Internal ROM Operating Temperature (Ta)
HPD78P324GJ-5BJ 74-pin plastic QFP(20 x 20 mm) One-time PROM -10to +70°C
HPD78P324LP 68-pin plastic QFJ(T3 950 mil) One-time PROM -10to +70 °C
uPD78P324KC 68-pin ceramic WQFN EPROM -10to +70°C
uPD78P324KD 74-pin ceramic WQOFN EPROM -10to +70 °C
UPD78P224GJ(A)-5BJ 74-pin plastic QFP(20 x 20 mm} One-time PROM ~40 to +85 °C
HPD78P324GJ(A1)-5BJ 74-pin plastic QFP(20 x 20 mm) One-time PROM -40 10 +110 °C
uPD78P324GJ(A2)-58J 74-pin plastic QFP(20 x 20 mm) One-time PROM -40t0 +125 °C
UPD78P324LP(A) 68-pin piastic QFJ{O 950 mil) One-time PROM -40to +85 °C
uPD78P324LP(A1) 68-pin plastic QFJ{[] 950 mil) One-time PROM -40to +110 °C
uPD78P324LP(A2) 68-pin plastic QFJ(] 950 mil) One-time PROM -4010 +125 °C

QUALITY GRADE

Part No. Quality Grade
HPD78P324GJ-58) Standard
UPD78P324LP Standard
UPD78P324KC Standard
UPD78P324KD Standard
UPD78P324GJ(A)-5BJ Special
uPD78P324GJ(A1)-5BJ Special
UPD78P324GJ(A2)-5BJ Special
UPD78P324LP(A} Special
UPD78P324LP(AT) Special
UPD78P324LP(A2) Special

Please refer to "Quality grade on NEC Semiconductor Devices”" (Document number 1EI-1209) published by
NEC Corporation to know the specification of quality grade on the devices and its recommended applications.
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NEC uPD78P324, 78P324(A)

DIFFERENCES AMONG ;PD78P324, 78P324(A), 78P324(A1), AND 78P324{A2)

Product Name
uPD78P324 HPD78P324(A) uPD78P324{A1) HUPD78P324(A2)
Parameter :
Quality grade Standard Special
Operating ambient tempera- ~10t0 +70°C -4010 +85°C -4010 +110°C -4010 +125°C
ture {Ta)
Operating frequency 810 16 MHz 810 12.5 MH:z
Minimum instruction »
execution time 250 ns (when operated at 16 MHz) 320 ns (when operated at 12.5 MHz}

Permissible pin injection
current characteristics on None Provided
overvoitage application

DC characteristics Differ in the analog pin input leak current, the Voo supply current, and the data retention
current.
AC characteristics Differ in the bus timing.

AJ/D converter characteristics Differ in the analog input voltage and the A/D converter data retention current.

One-time PROM product Provided

EPROM product Provided None

B £427525 0081494 901 EE



NEC | | uPD78P324, 78P324(A)

PIN CONFIGURATION (Top View)

{1) Normal operation mode

POS/RTP5
PO4/RTP4
PO3/RTP3
PO2/RTP2
PO1/RTP1

P42/AD2
P41/AD1
NC

nnnﬂmw%m%%&&&mmww%*_wmwm
P43/AD3 Oe—s] 1 O 55 |——e0 WOTO
P44/AD4 Oe—] 2 54 |0 Vss
P45/ADS Oe—s 3 53}—— 0 NC
P4B/ADE Oe—s] 4 52 f—0 X1
P47/AD7 O« 5 51 —o0 X2
PS0/AS O] 6 §§§§§ 50 fe~—o RESET
P51/A9 Ow—sl 7 233 49 [o—0 PB5/TON
P52/A10 Oe—e] 8 2838 48 o0 P84/TG10
P53/A11 Oe—e| 9 g g g § g 47 |+——0 P83/TO03
P54/A12 Oe—] 10 &€ O c 46 Jo—e0 P82/TO02
P55/A13 Oe—e] 11 B2% & 45 f—e0 PB1/TO01
NC o—- 12 gg b 44 [0 P8O/TO00
P56/A14 Ow—=f 13 - 43}——0 NC
P57/A15 Oe—ef 14 42 l~—e0 P34/5CK
Voo O 15 41 le—e0 P33/51/SB1
AVss Ormed 16 40 fe—e0 P32/SO/SBO
P70/ANO O-eed 17 39 j——=0 P31/RxD
P71/AN1 o——] 18 38 fe—0 P30/TD
| 192021222324 25262728293031323334353637 | -

O N MW & 0 0O «NMT IO
2222222885 8aaadges
<<<<<<>< Z k= b= b
S5§55S8< S$zzzzzzz
N MW O~ O=SEs==SsSsSsss=s=
SRIRER SS5§ESS
taaaaa ESNQIRER

gaaaada

Caution As a measure against noise, please connect the NC pin to Vss. (It is also possible to leave this pin
unconnected.)

Remark Pin-compatible with uPD78324GJ.

B Ly2?525 0081495 448 I



NEC uPD78P324, 78P324(A)

{b) 68-pin plastic QFJ(C] 950 miil}; 68-pin ceramic WQFN

EEEERERs  ssesos
£2z2zzzzgf .,53gg5%
NELIQNNRse>sRgeFed
[T Ny 2 W« I < N o MY« O« R - GO = WA = W WO » IR - WY s Y
P30/TAD 1/098765432 1686766656463626160 .
P31/RAD Oed 11 O 59je—o P70/ANO
P32/SO/SBO 0w—s]12 58— AVss
P33/SI/SB1 ow—=el 13 57}———o0 Voo
P34/SCK oe—el 14 56f—e0 PB57/A15
P80/TO00 Qw15 55 ——e0 P56/A14
P81/TO0T vl 16 uPD78P324LP 54 k—e0 P55/A13
P82/TO02 Oe—si 17 uPD78P324KC 53f—e0 P54/A12
P83/TO03 ow—s{ 18 1#PD78P324LP(A) 52 fh—o PB3/A11
P84/TO10 Oe—aif19 uPD78P324LP(A1) 51 f—e0 P52/A10
P85/TO11 oe—d 20 PD78P324LP(A2) 50f—-eo0 P51/A9
RESET o—21 49f—-0 P50/A8
X2 o—22 48l——eo P47/AD7
X1 o—sf23 47 l——e0 P46/AD6
Vss o124 46je—e0 P45/ADS
WDTO oe—25 450 P44/AD4
RTPO/PO0 oe— 26 44 fo——0 P43/AD3
ﬂmmwmjj?jj??jziii
EEEEEEEESSRERESES
ggcceccg ES58<8S3y
252288E B2RE EEF

Remark Pin-compatible with uPD78324LP.

M k427525 008149k 784 W



NEC uPD78P324, 78P324(A)
P00-PO7 : Port0 RESET : Reset

P20-P27 : Port2 X1, X2 : Crystal

P30-P34 : Pont3 - WDTO : Watchdog Timer Output
P40-P47 : Port4 EA : External Access

P50-P57 : Porth TMD : Turbo Mode

P70-P77 : Port7 TAS : Turbo Access Strobe
P80-P85 : Port8 WR : Write Strobe

P90-P93 : Port9 RD : Read Strobe

NMI : Nonmakable Interrupt ASTB : Address Strobe
INTPO-INTP6 : Interrupt from Peripherals ADO-AD7 : Address/Data Bus
RTPO-RTP7 : Realtime Port A8-A15 : Address Bus

Ti : Timer Input ANO-AN7 : Analog Input

TxD : Transmit Data AVrer : Analog Reference Voltage
RxD : Receive Data AVss : Analog Vss

SBO/SO : Serial Bus/Serial Output AVoD : Analog Voo

SB1/Si : Serial Bus/Serial input Vop : Power Supply

SCK : Serial Clock Vss : Ground

TO00-TOO03 : X NC : Non-connection

1010, TO11 - } Timer Output

B Lu27525 0081497 610 H



NEC uPD78P324, 78P324(A)

(2} PROM programming mode (RESET = H, AVoo = L)

(a) 74-pin plastic QFP (20 x 20 mm); 74-pin ceramic WQFN

{Open)

[%e} - O
fge92329z8

Vss

~N - O =
o000 ———

7473727170696867666564636261(5059585576 A0
D3 Oe—si1 O 55 ——-=o0 (Open)
D4 Ow—ei2 54 b—0 Vss
D5 0e—si3 530 NC
D6 Oe—ld 52 }—o (G)
D7 O0e—=i5 51 }——0 {Open)
o6 R EER 50 f+—o RESET
o—7 g g g g g 49 fo—0 A14
Ll o—18 S3IZ= 48 f+——0 A13
o 9 g g E § g 47 f—o0 A12
o—10 SS& 0 46 je—o0 A1
o——1 B22 g 45 }—o0 A10
NC o——}12 é'&g 44 b—0 A8
(L}{o—13 g 43+——0 NC
14 42 fe—0 A16
Voo 0——15 41 l—0 A15
o——16 40 }o——0 FGM
(G){o————-‘ﬂ 39 f—o CE
o—18 38— CE
192021 22232425262728293031323334353637
4 3 § 82 5 I8

S
<

Cautions 1. Codes marked by brackets refer to processing by pins unused in PROM programming mode.
L : Connect to Vss individually via a resistor.
G : Connect to Vss.
Open : Do not connect anything.

2. As a measure against noise, please connect the NC pin to Vss. (it is also possible to leave this pin
unconnected.)

M Lu27525 0081498 557 WM



NEC

uPD78P324, 78P324(A)

{b} 68-pin plastic QFJ(J 950 mil); 68-pin ceramic WOFN

OF
CE
PGM

A5
A6

A8
A10
AN
A12
A13
A4

RESET

{Open)
(G}
Vss

(Open)
AD

Caution Codes marked by brackets refer to processing by pins unused in PROM programming mode.

O_____1/0 67 66 65 62 6160 .
o—] 1 O 59-—0}(6)
O—=112 58f—-o0
O~——! 13 57 }———=:a6 Voo
o—|14 56 |—0 )
O——=i 15 55} ——o0
o—] 16 pPD78P324LP 54— o
el 17 1PD78P324KC 53t——0 O
o] 18 1PD78P324LP{A} 520
o——e119 LPD78P324LP{A1) 51 o
Qs 20 1PD78P324LP(A2) 50——0

o 21 480 )
O] 22 48te——0 D7
O—123 47}e—s0 D6
o—24 46 a0 DS
Ot 25 45ty D4
Qemmamet 26 44— 0 D3

T
T¥23I28%28E 7 F8:8
o

L : Connect to Vss individually via a resistor.
G : Connect to Vss,
Open : Do not connect anything.

A0-A16 : Address Bus RESET
DO-D7 : Data Bus AVop
CE : Chip Enable Vep
OE : Output Enable NC
PGM : Programming Mode

M bi2?525 0081499

} Programming Mode Set

: Programming Power Supply

: Non-connection
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1PD78P324, 78P324(A)

NEC

INTERNAL BLOCK DIAGRAM
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NEC uPD78P324, 78P324(A)
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NEC uPD78P324, 78P324(A)

1. LST OF PIN FUNCTIONS
1.1 NORMAL OPERATION MODE

{1) Port pins

Pin Name [/e] Function Shared Pin Name
Port 0.
8-bit /O port.
P00-PO7 vo /O specifiable per bit. RTPO-RTP7
(Operable as a real-time output port as well )
P20 NMI|
P21 INTPO
P22 INTP1
P23 Input Port 2. INTP2
P24 8-bit input-only port. INTP2
P25 INTP4
P26 INTPS
P27 INTP6/TI
P30 TxD
P31 RxD
Port 3.
P32 Vo 5-bit IfO port. SO/SBO
/O specifiable per bit.
P33 SysSB1
P34 SCK
. Port 4.
P40-P47 10 8-bit /O port. ADO-AD7
I/O specifiable in units of eight bits.
Port 5.
P50-P57 /o 8-bit /0 port. A8-A15
1/0 specifiable per bit.
P70-PT7 Input Port7. AND-AN7
8-bit input-only port.
P80 TO00
P81 TOO1
P82 Port 8. TO02
/0 6-bit I/O port.
P83 1/0 specifiable per bit. TO03
P84 TO10
P8s TO1
P90 RD
P91 Port Q. WR
110 4-bit I/0 port. —
P92 170 specifiable per bit. TAS
P93 TMD

I Lu27525 0081502 408 MR
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NEC

uPD78P324, 78P324(A)

{2} Pins other than ports {1/2)

Pin Name Vo Function Shared Pin Name
Real-time output port performing puise outputs synchro-
RTPO-RTP7 QOutput nously with the trigger symbols from the real-time pulse P00-PO7

unit (RPU).

INTPO P21

INTP1 P22

INTP2 P23
External interrupt request input of edge detection.

INTPS input A valid edge can be selected by the external interrupt P24
mode register.

INTP4 P25

INTPS P26

INTP6 P27M
Non-maskable interrupt request input of edge detection.

NMI Input A valid edge can be selected by the external interrupt P20

mode register.

T input External counter clock input to Timer 1 {TM1). P27INTP6

Serial data input of the asynchronous serial interface
RxD Input (UART). P31
) Output Serial data output of the asynchronous serial interface P30
{UART).
Serial data input in three-wire mode of the clock synchro-
SI Input nous serial interface. P33/581
Serial data input in three-wire mode of the clock synchro-

SO Output nous serial interface. P32/S80
SBo 1o Serial data output in three-wire mode of the clock P32/50
SB1 synchronous serial interface. P33/S!
SCK /0 Serial clock I/O of the clock synchronous serial interface. P34

ADO-AD7 70 Address data bus for accessing external memory. P40-P47
A8-A15 Output Address bus for accessing external memory. P50-P57

RD Read signal output to external memory. P90
— Qutput
WR Write signal output to external memory. P91
TAS P92

AS Output Control signal output for accessing the turbo access
manager {(£PD71P301)Ne,
T™D Pa3
TO00 P80
TOO01 P81
TO02 P82
Output Output from the real-time puise unit.
TO03 P83
TO10 P84
TO11 P85

Note The turbo access manager (uPD71P301) is a maintenance product.

B Luy27525 0081503 7uy W




NEC

uPD78P324, 78P324(A)

(2) Pins other than ports (2/2)

Pin Name

[{e] Function Shared Pin Name
Access to external memory. Timing signal output for
ASTB Output externally latching the lower address which is output —_
from the ADO-AD7? pin.
by Qutput of the signal which indicates that the watchdog -
WDTO Output timer generated a non-maskable interrupt.
Normally, the EA pin is connected to Voo. By connecting
A Input the EA pin to Vss, the system is placed in ROM-less mode _
P to access external memory. The level of the EA pin
cannot be switched over during operation.

ANO-AN7 Input Analog input to the A/D converter P70-P77
AVREF Input Reference voltage input of the A/D converter. —_
AVDD — Analog power of the A/D converter. —_
AVss — Ground of the A/D converter. -
RESET Input Input of the system reset. —

X1 Input Connection of the crystal oscillator for system clock —
generation. When clocks are supplied externally, they are
input to the X1 pin and their reverse signals are input to

X2 - the X2 pin. {The X2 pin can also be left unconnected.) -

Voo — Positive power voltage. —

Vss —_ Ground. —_

NC _ Internally unconnected. Please connect this to Vss. (It can -

also be left unconnected.)

1.2 PROM PROGRAMMING MODE (RESET=H, AVoo = L)

Pin Name /0 Function
AVop
— Input PROM programming mode setting
RESET
A0-A16 Input Address bus
D0-D7 /o Data bus
PGM Input Program input
CE Input PROM enable input
OF input Read strobe to PROM
Ver Write power
Voo Positive power voltage
Vss - Ground
NC :?etg:;l)ly unconnected. Please connect this to Vss. (It can also be left uncon-

B Luy27525 0081504 &0 IM
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NEC uPD78P324, 78P324(A)

13 PIN /O CIRCUIT AND UNUSED-PIN PROCESSING
The 1/O circuits of the pins are shown in Table 1-1 and Figure 1-1 some of them in a simplified form.

Table 1-1. 1/0 Circuit Types of Pins and Recommended Connection Methods When Unused

Pin Name IfO Circuit Type " Recommended Connection Method When Unused
Input status: Connected to VDD or Vss via a resistor individually.
POO/RTPO-PO7/RTP7 5 Output status: No connection required.
P20/NMI
P21/INTPO-P26/INTPS 2 Connected 1o Vss.
P27/INTP6/T!
P30/TxD 5
P31/RxD
P32/S0Q/SBO
P33/S1/SB1 8 input status: Connected to VDD or Vss via a resistor individually.
P34/SCK Output status: No connection required.
P40/AD0O-P47/AD7 5
P50/A8-P57/A15
P70/ANO-P77/AN7 9 Connected to Vss.
P80/TO00-P83/TO03 5
P84/TO10, PE5/TO11
POO/RD input status: Connected to VoD or Vss via a resistor individually.
PO1/WR ] Output status: No connection required.
P92/TAS
P93/TMD
WDTO 3
No connection required.
ASTB 4
EA 1 —
RESET 2 —
AVpo -_ Connected to Voo.
AVrer
- Connected to Vss.
AVss
Vre — Connected to Vro.
NC —_ Connected to Vss. (it is also possible to leave this unconnected.)

M Lue2?525 0081505 517 A




NEC uPD78P324, 78P324(A)
Figure 1-1. 1/O Circuits of Pins
Type 1 Type 5 Voo
Voo
data
P-ch IN/OUT
_l P-ch —0
IN output N-ch
o disable
—.l%r N-ch
input !
disable
Type 2 Type 8 Veo
data P-ch
INJOUT
IN
output N-ch
disable
This is a Schmitt-triggered input which has the hysteresis ﬂ_
characteristic.
Type 3 Type 9
Voo - Comparator
N o—r— o [T +
—] P-ch N<h L) 1
out T I
Vret
= N-ch {Threshold voltage}
i input
enable

Type 4 Voo

o ——o—f= pon

ouT
output N-ch
disable

This is the push-pull input which is capable of output high-
impedance {(off for both P-ch and N-ch).

B Lu2?525 008150 453 W




NEC

uPD78P324, 78P324(A)

2. DIFFERENCES BETWEEN uPD78P324 AND .PD78324

The yPD78P324 is a product in which the uPD78324’s internal mask ROM is replaced by a 32KB PROM.
Therefore, these two products share the same functions, except for differences deriving from the ROM

specifications {for example, Write and Verify, etc.). Their differences are shown in Table 2-1 below.

Table 2-1. Differences between uPD78P324 and uPD78324

Product Name
Parameter

uPD78P324 uPD78324
Internal program memory One-time PROM EPROM Mask ROM
{Electric write) {Write enabled only once) (Rewrite enabled)
ECC circuit With Without
PROM programming pin With Without
Package « 68-pin plastic QFJ » 68-pin ceramic WQFN * 68-pin plastic QFJ
» 74-pin plastic QFP = 74-pin ceramic WQFN + 74-pin plastic QFP

Electrical characteristics

Differ in current consumption, etc.

Others

As they differ in their circuit size and mask layout, their noise resistance volume and

noise reflection differ.

Cautions 1. The PROM product and the mask ROM product differ in their noise resistance volume and noise
reflection. if replacement of the PROM product with the mask ROM product in the process of trial
to mass production is being considered, ensure to make a sufficient evaluation with the CS

product (not ES product) of the mask ROM product.

2. The uPD78P324(A}/(A1}/(A2) are one-time PROM products only. The differences between the
HPD78P324{A})/(A1)/{A2} and the uPD78324(A)/(A1)/(A2) are the same as those shown in the table

above, except in terms of the EPROM product.

16
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NEC uPD78P324, 78P324(A)

3. PROM PROGRAMMING

The uPD78P324 incorporates an electrically writable 32768-by-8-bit program PROM and an 8192-by-6-bit
ECC (error correcting code} PROM.

ECC corrects the errors in codes written in the program PROM, thus improving the reliability of the PROM
content. Figure 3-1 shows the memory map in programming mode.

Figure 3-1. Memory Map in Programming Mode

A004H ECC (for ECW)
AOQ3H ECW
AOOOH {4 x 8)
9FFFH
PROM for ECClNer
(8192 x 6)

8000H

7FFFH

Program PROM
(32768 x 8)

0000H

Note On the ECC PROM, the lower 6 bits are valid.

When programming, set the RESET pin and the AVop pin to PROM programming mode. The programming
characteristics of the uPD78P324 are compatible with the uPD27C1001A. However, the programming mode
is compatible only with the byte program mode of the uPD27C1001A. For setting on the PROM programmer,
please select the byte program mode of the 27C1001A mode.

When using the ECC circuit, reset the lowest bit (A000.0) of the lowest byte of the ECW (ECC control word)
to enable the operation of the ECC circuit. ECW is a 4-byte register which controls the operation of the ECC
circuit. ECC and ECW are generated automatically with the ECCGEN (ECC generator) which comes with the
RA78K3 assembler package. (ECC is generated in the lower 6 bits; and the upper 2 bits are fixed to 1.)
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Table 3-1. Pin Functions in Prqgramming Mode

Function Normal Operation Mode Programming Mode
Address input POO-P07, P80, P20, PB1-P85, P33, P34 AQ-A16
Data input P40-P47 | D0-DO7
Program pulse P32 PGM
Chip enable P31 CE
Output enable P30 OF
Program voltage Ve
Mode voltage RESET, AVoo

3.1 OPERATION MODE
When placing the microcomputer in programming Write/Verify mode, set it to RESET = H and AVop = L.
In this mode, an operation mode in Table 3-2 can be selected by further setting the CE and O_Epins.
When reading the content of the PROM, set it to Read mode. Process the unused pins in accordance with
the instructions in the PIN CONFIGURATION.

Table 3-2. Operation Mode of PROM Programming

Mode RESET AVeo CE OE PGM Vee Veo DO-D7
Program Write L H L Data input
Program verify L L H Data output

+125V +6.5V

P inhibit X L L High impeda

ram nce

rogram inhibi H L X H H igh impe
Read L L H Data output
Qutput disable L H X +5V +5V High impedance
Standby H X X High impedance
Remark x:LorH

18 B Ly27525 0081509 lbc WM
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3.2 PROCEDURE FOR PROM WRITE
The procedure for writing into the PROM is as follows (see Figure 3-3).

(1) Fixto RESET = H; and AVoo = L. Other unused pins are processed as directed by the PIN CONFIGURATION.
{2) Supply +6.5 V to the Voo pin; and +12.5 V to the Vee pin. Enter the low level into the Cﬁ)in.
(3) Enter the initial address into A0-A16.
(4) Enter the Write data into D0-D7.
(5) Enter the 0.1 ms program pulse (active low) into the P—Ei_l\_ﬂ-pin.
(6) Verify mode. Check if the Write data has been written or not.
Enter the active low pulse into the OE pin and read the Wirite data from D0-D7.
* When written: Move to (8).
* When not able to write: Repeat (4) to (6). If it is not possible to write even when the repetition has been
made ten times, move to (7).
{7) Stop the Write operation as a defective device.
(8) Increment the address.
{9) Repeat {4} to (8) until the final address.

The timing of the above (2) to (7) steps is shown in Figure 3-2.

Figure 3-2. PROM Write/Verify Timing

X Program | Program verify |
| I I
AD-A16 X Address input X
Hi-Z " Hi-Z Hi-Z
DO-D7 v Data input e e e e e Data output >
+12.5V
Vee /

Voo
+ 6.5V

Voo /
Voo
CE (input) \
PGM (input) \ /
OE finput) ' \ /

MR Lu27525 0081510 934 WM
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20

Figure 3-3. Write Procedure Flowchart

(1 ). ( Start writing )

2} Supply the supply voltage

3 Supply the initial address

4 Supply the Write data

!

{5) Supply the program pulse
Write disabled 6} Write disabled
{less than 10 times ) { 10th times }

Verify mode
%
{8) Address increment

<Final address

Final address

>Final address 7

(10} ( Wirite complete ) ( Defective device )
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33 PROCEDURE FOR PROM READ
The PROM content is read to the external data bus (D0-D7) in accordance with the following procedure:

(1) Fixto RESET = H; and AVop = L. Other unused pins are processed as directed by the PIN CONFIGURATION.
(2) Supply +5 V to the Voo and Ver pins.

(3) Enter the address of the data read into the A0-A16 pin.

(4) Read mode (CE = L; OE = L)

(5) Data is output to the DO-D7 pin.

The timing of the above (2) to (5} is shown in Figure 3-4.

Figure 3-4. PROM Read Timing

AOQ-A14 >< Address input X
CE {input) \ /
OE (input) \ /

Hi-Z Hi-Z
Do-D7 < Data output >—--- -——

\

B Lu27525 0081512 757 H
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4. ERASURE CHARACTERISTICS (uPD78P324KC/KD ONLY)

The uPD78P324KC/KD can erase (FFH) the content ofthe data written in the program memory and perform
rewriting.

The data content is erased by radiating light with a wavelength shorter than about 400 nm on the erasure
window. Normally, ultraviolet light with a wavelength of 254 nm is radiated. The volume of light required
for erasing the data content completely is as follows:

» Ultraviolet ray intensity x erasure time: 15 W.s/cm? or more

« Erasure time: 15 to 20 mins (This is so when using an ultraviolet lamp of 12,000 uW/cm?2. However, a
longer time may be required due to performance degradation of the ultraviolet ray lamp or dirt
deposited on the erasure window, etc.)

_For erasure, make sure to place the ultraviolet ray lamp at a location within 2.5 cm from the erasure
window. if the ultraviolet ray lamp is equipped with a filter, make sure that the filter is removed for radiation.

5. ERASURE WINDOW SEAL (uPD78P324KC/KD ONLY)

{f the erasure window part of the uPD78P324KC/KD is exposed to sunlight or fluorescent lightfortoo long,
the EPROM data may be erased or the internal circuits may malfunction. To prevent such an accident, please
ensure that the erasure window part is covered with a protective seal except when the data is going to be
erased.

The EPROM package with window is shipped with a protective seal that is NEC’s guarantee of quality.

6. ONE-TIME PROM PRODUCT SCREENING

Structurally, it is not possible for NEC to test the one-time PROM products (uPD78P324GJ-5BJ/{A)/{A1)/
(A2) and 78P324LP/(A)/(A1)/(A2) completely before shipment. Therefore, it recommended that, after writing
the required data, the screening be implemented to verify the PROM after storing the product in the
following temperature and condition.

Storage Temperature Storage Time

125°C 24 hrs

NEC provides at a charge services including the one-time PROM writing, sealing, screening and verifying
under the titie of QTOP microcomputer. For further details, please contact an NEC salesperson.

B Ly2?525 0081513 693 M




NEC

yPD78P324, 78P324(A)

7. ELECTRICAL SPECIFICATIONS

(1) uPD78P324 Electrical Specifications (1/9)

Absolute Maximum Ratings (Ta = 25 °C)

Parameter Symbol Condition Rating Unit
Voo -05t0+7.0 v
AVpo ~0.5 to Voo +0.5 \Y%
Supply voltage
Ver -0.5t0+13.5 Vv
AVss -0.5to +0.5 v
Input voltage Vi Note 1 -0.5to Voo +0.5 v
Output voltage Vo -0.5t0 Voo +0.5 \Y
All output pins 4.0 mA
Low-level output current lou
Total of all output pins 90 mA
All output pins -1.0 mA
High-level output current fom
Total of all output pins -20 mA
AVoo > Voo -0.5 10 Voo +0.5
Analog input voltage Vian Note 2 \Y
Voo 2 AVoo 0510 AVoo +0.5
AVoo > Voo 0.5 to Voo +0.5
A/D converter reference input voltage | AVeer v
Voo 2 AVoo —0.51t0 AVeo +0.5
Operating ambient temperature Ta -10to +70 °C
Storage temperature Tug -65 10 +150 °C

Notes 1. Except P70/ANO-P77/AN7.
2. PT0/ANO-P77/AN7 pins.

Caution i the absolute maximum rating of any one of the parameters is exceeded even momentarily, the
quality of the product may be degraded. in other words, the product may be physically damaged
if any of the absolute maximum ratings is exceeded. Be sure to use the product without exceeding
these ratings.

Recommended Operating Range

Oscillation Frequency Ta Voo
8MHz < fxx € 16MHz -10to +70°C +50V+10%

Capacitance (TA=25 °C, Vss= Voo =0 V)

Parameter Symbol Condition MiIN. TUP. MAX. Unit
Input capacitance (o 10 pF
. f=1MHz;
Output capacitance Co 0 V except measured pins 2 pF
/O capacitance Cio 20 pF
B Ly2?525 008151y 52T MH
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(1) /PD78P324 Electrical Specifications (2/9)

Oscillator Characteristics (TA = -10 to +70 °C, Vob = +5 V £10 %, Vss = 0 V)

Oscillator Recommended Circuit Parameter MIN. MAX. Unit

X2
Ceramic oscillator or : ‘ Czlm ‘ : 5
crystal oscillator : -[ I | Oscillation frequency (fxx} 8 16 MHz

X1 input frequency (fx) 8 16 MHz
External clock
No connection i ise ti 1l ti
requred é‘; nr;;u.)n rise time, fall time 0 20 ns
HCMOS -
inverter X1 input high-low-level
width {wxx, twa) % 80 ns

Caution When using the system clock oscillation circuit, wire the part encircled in the dotted line in the
following manner to avoid the influence of the wiring capacity, etc.

+ Make the wiring as short as possible.

= Avoidintersecting other signal conductors. Avoid approaching lines in which very high fluctuating
currents run.

« Make sure that the grounding point of the oscillation circuit capacitor always has the same
electrical potential as Vss. Avoid grounding with a grand pattemn in which very high currents run.

+ Do not fetch signals from the oscillation circuit.

B Lu2?525 0081515 ubbL M
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{1} pPD78P324 Electrical Specifications (3/9)

Recommended Oscillation Circuit Constants

Ceramic Oscillator
Recommended Constant
Manufacturer Product Name Frequency {(MHz)
C1 {pF} C2 (pF)

CSAB.0OMT 8.0

30 30
CSA12.0MT 12.0
CSA14.74MXZ040 14.74 15 15

Murata Mfg. Co., Ltd. | CSA16.00MX040 16.0

CST8.00MTW 8.0
CsTi2.0MTW 120 Incorporated Incorporated
CST14.74MXWO0C3 14.74
CST16.00MXWOC3 16.0

B b427525 008151k 3T HA




NEC uPD78P324, 78P324(A)

(1) 4PD78P324 Electrical Specifications {4/9)

DC Characteristics (Ta = ~10 to +70 °C, Voo = +5 V £10 %, Vss = 0 V)

Parameter Symbol Condition MIN. TYP. MAX, Unit
Low-level input voltage Vi, 0 08 v
Vi Note 1 2.2
High-level input voltage v
Vimz Note 2 0.8 Voo
Low-level output voltage VoL lor = 2.0mA 0.45 v
High-level output voltage - Von lon = ~400uA Voo-1.0 v
Input ieakage current u Note3 | OV<SVis Voo +10 HA
Analog pin input leakage current luan Noted | 0V <Vian< AV +10 UA
Output leakage current lo 0 V< Vog Voo 10 uA
Ioo1 Operation mode 70 95 mA
Voo supply current
Ipo2 HALT mode 35 55 mA
Data retention voltage Vooor STOP mode 25 Vv
Data retention current Vooor=25V 2 10 HA
looor STOP mode
Vooor=5.0 V410% 10 50

" Notes 1. Pins other than pins in Note 2.
2. RESET, X1, X2, P20/NMI, P21INTPO, P22/INTP1, P23INTP2, P24/INTP3, P25/INTP4, P26/INTPS, P27/
INTP6/TI, P32/SO/SBO, P33/SI/SB1, P34/SCK pins.
3. Pins except P20/NMI, EA/Vep, X1, X2
4. When not sampling the analog input
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{1) uPD78P324 Electrical Specifications (5/9}

AC Characteristics (Ta = =10 to +70 °C, Voo = +5 V £10%, Vss = 0 V, CL = 100pF)
Non-serial Read/Write Operation (when connecting general-purpose memory)

Parameter Symbol Condition MIN. MAX. Unit
System clock cycie time tovx 125 250 ns
Address setup time (vs. ASTB J} tsasT 32 ns
Address hold time {vs. ASTB {) tisTA 32 ns
Address — RD | delay time toar 85 ns
RD | — address float time trRa 10 ns
Address ~» data input time oA 222 ns
RD | - data input time torin 112 ns
ASTB { — RD { delay time tosT 42 ns
Data hold time (vs. RD T) tHRID 0 ns
RD T - address active time tora 50 ns
RD low-level width twhL 147 ns
ASTB high-level width twsTH 37 ns
Address — WR | delay time toAw 85 ns
ASTB | - data output time tosTop 102 ns
WR | - data output time towop 40 ns
ASTB 1 - WR | delay time tosTw _ 42 ns
Data setup time {(vs. WR T) tsoow 147 ns
Data hoid time (vs. WR T) tawop : 32 ns
WR T — ASTB T delay time towsT 42 ns
'WR low-level width tww 147 ns

B (427525 0081518 175 mm
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{1} uPD78P324 Electrical Specifications (6/9)

tevx-dependent Bus Timing Definition

Symbol Calculation formula MIN/MAX. Unit
tsasT 0.5T-30 MIN. ns
tHsTA 0.5T-30 MIN. ns
toan T-40 MIN. ns
toain (2.5+n) T-90 MAX. ns
toro (1.5+n) T-75 MAX. ns
tosm 0.5T-20 MIN. ns
tora 0.57-12 MIN. ns
WAL (1.5+n) T-40 MIN. ns
twsTH 0.5T-25 MiN. ns
toaw T-40 MIN. ns

tosToo 0.5T+40 MAX. ns

tosTw 0.5T-20 MiN. ns

tsoow 1.5T-40 MIN. ns

twop 0.57-30 MIN. ns

towWsT 0.5T-20 MIN. ns

twwi {1.5+n) T-40 MIN. ns
Remarks 1. T =tcvk = 1/ffcik {feuk refers to the internal system clock frequency)

2. n refers to the count of weight cycles defined by the user software.
3. Among the parameters for bus timing, only those listed in this table are dependent on tcyk.
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(1) uPD78P324 Electrical Specifications (7/9)

Serial Operation {Ta = -10 to +70 °C, Vop = +5 V +10 %, Vss = 0 V)

Parameter Symbol Condition MiIN. MAX. Unit
SCK output Internal divide-by-eight 1 us
Serial clock cycle time tCYSK
SCKinput External clock 1 s
SCK output Internal divide-by-eight 420 ns
Serial clock low-ievel width tWSKL
SCK input External clock 420 ns
SCK output internal divide-by-eight 420 ns
Serial clock high-level width | twsk
» SCK input External clock 420 ns
Sl setup time {vs. SCK T) tSRXSK 80 ns
S! hold time {vs. SCK ) HSKRX 80 ns
SCK 4 - SO delay time toskTx | R=1kQ, C = 100pF 210 ns
tcvk-dependent Serial Operation
Symbol Condition Calculation Formula MIN/MAX. Unit
SCK output Internal divide-by-eight 8T MIN. ns
tevsx p—
SCK input External clock 8T MiN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twske e
SCK input External clock 47-80 MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskH p—
SCK input External clock 4T-80 MIN. ns

Remarks 1. T = tcvk = 1/fewk (fewk refers to the internal system clock frequency)
2. Among the parameters for serial operation, only those listed in this table are dependent on tcvk.
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{1} uPD78P324 Electrical Specifications (8/9}

Other Operations (Ta = ~10 to +70 °C, Voo = +5 V +10 %, Voo = 0 V)

Parameter Symbol Condition MIN. MAX, Unit
NMI high-fiow-level width Wi, twiit, Analog noises removed 4 us
INTPO high-low-level width twiok, twiot. 1 us
INTP1 high-Aow-level width twitH, twinl 1 us
INTP2 high-flow-level width twizr, twiat 1 us
INTP3 high-flow-leve! width twisk, twist 1 us
INTP4 high-flow-level width twie, twiaL 1 us
INTPS high-fiow-level width twisH, twisL 1 us
INTP6 high-flow-level width twisH, twisL 1 us
RESET high-flow-leve! width twasH, tWRsL Analog noises removed 35 s
Tl high-/low-level width tWTH, twTiL : 1 us
Voo riseffall time tRve, tFVD 200 us
Other tcyx-dependent Operations
Symbol Calculation formula MIN/MAX. Unit

twion 8T MIN. ns

twioL 8T MIN. ns

tonm 8T MIN. ' ns

twiiL 8T MIN. ns

twizi 8T MIN. ns

8T MIN. ns

twian 8T _ ‘ MIN. ns

8T MIN. ns

Wi 8T MIN. ‘ns

twia 8T MIN. ns

twis 8T MIN. ns

8T MIN. ns

twis 8T MIN. ns

8T MIN. ns

twrH 8T MIN. ns

twm 8T MIN. ) ns

Remarks 1. T =tcvk = Hfewx (fek refers to the internal system clock frequency)
2. Only the parameters listed in this table depend on tevk.

B Luy2?7525 0081521 76T HE
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{1} PD78P324 Electrical Specifications (9/9)

AC Timing Test Point

ov

0.8Voe or 2.2V

0.8v

:>Test point<:

0.8Voo or 2.2V
0.8v

X

A/D Converter Characteristics {Ta = 10 to +70 °C, Vob = +5 V +10 %, Vss = AVss = 0 V, Voo ~0.5 V < AVoo < Voo)

Parameter

Symbol Condition MIN. TYP. MAX. Unit
Resolution 10 bit
4.5 V < AVrer < AVop +0.4 %FSR
Total erroriew
3.5 VS AVrer S AVop +0.7 %FSR
Quantization error +1/2 LSB
Conversion time teony 144 ek
Sampling time tsamp 24 tevk
4.5V £ AVaer < AVoo +1.5 +25 LSB
Zero-scale erroriewt
3.4V < AVRrer< AVop +1.5 +4.5 LSB
4.5V < AVrer < AVep +18 +25 LSB
Full-scale errorMe=?
3.4V < AVrer € AVo +1.5 +45 LSB
4.5 V < AVaer < AVoo 15 +25 LSB
Non-linear errortont
3.4V < AVrer< AVop +1.5 4.5 LSB
Analog input voltageM®? Vian 0 AVop A
When not sampled 10 MQ
Analog input impedance Ran
When sampled Note 3
Reference voitage AVeer 3.4 AVop A
AVRrer current Alrer 1.0 3.0 mA
AVro supply current Aloo Operation mode 2.0 6.0 mA
AVoooa =25V 2 15 HA
A/D converter data retention current Alpoor STOP mode
AVooor=5 V+10% 10 50 HA

Notes 1. Quantization error excluded.
2. When -0.3 V € Vian £ 0 V, the conversion result becomes 000H.

When 0 V < Vian < AVrer, the conversion is performed at a resolution of 10 bits.

When AVrer < Vian < AVpp, the conversion result is 3FFH.

3. The analog input impedance in sampling is the same as the equivalent circuit shown in the diagram
betow. (The values in the diagram are TYP. values; therefore, they are not assured.)

B Lu427525 0081522 LTL WM

Analog input pin ¢

20kQ

{ input
capacitance
included )

L 30pF 1 10pF
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{2} PD78P324{A) Electrical Specifications {1/9)

Absolute Maximum Ratings (Ta = 25 °C)

Parameter Symbol Condition Rating Unit
Voo -05t0+7.0 v
AVop -0.5to Voo +0.5 \
Supply voitage
Vee 0510 +135 v
AVss -0.5to +0.5 Vv
Input voltage Vi Notes 1, 2 —0.5to Voo +0.5 Vv
Output voltage Vo -0.5to Voo +0.5 v
All output pins 40 mA
Low-fevel output current lot -
Total of all output pins 90 mA
All output pins -1.0 mA
High-level output current lon
Total of all output pins -20 mA
AVop > Voo -0.5t0 Voo +0.5
Analog input voltage Vian Notes 2,3 v
Voo = AVoo —-0.5to AVep +0.5
AVop > Voo -0.5t0 Voo +0.5
A/D converter reference input voltage | AVrer \
Voo = AVop ~0.5 to AVop +0.5
Operating ambient temperature Ta -40 to +85 °C
Storage temperature Tatg —65 to +150 °C

Notes 1. Except P70/ANO-P77/AN7.
2. The overvoltage condition of the allowable pininjectioncurrent characteristicsin overvoltage application
is excluded.
3. P70/ANQ-P77/ANT pins.

Caution  If the absolute maximum rating of any one of the parameters is exceeded even momentarily, the
quality of the product may be degraded. In other words, the product may be physically damaged
if any of the absolute maximum ratings is exceeded. Be sure to use the product without exceeding
these ratings.
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(2) uPD78P324(A) Electrical Specifications (2/9)

Permissible Pin Injection Current Characteristics in Overvoltage Application {Ta = =40 to 485 °C, Vob = 45 V

+10%, Vss = 0 V)
Parameter Symbol Condition MIN. TYP. MAX. Unit
, Input ports other Peak value 10 mA
i than ANn (n = 0-7)
Mean value 0.5 mA
Positive 1pin
injection Peak value 3 mA
current lumz ANn (n =0-7)
{Vin > Voo) Mean value 1 mA
Peak value 100 mA
host Total of all input pins
Mean value 5 mA
input ports other Peak vaiue -4 mA
s than ANn {n = 0-7)
- Mean value -0.4 mA
. 1pin
ﬁ?eg;tig': Peak value -4 mA
cdmm btz ANn (n = 0-7)
(Vin < Vss) Mean value -0.3 mA
Peak value -40 mA
lue Total of all input pins
Mean value -3 mA

Cautions 1. When the injection current has run into the analog input pin {ANn: n = 0-7), the A/D conversion
result of the analog input contiguous to the current injection pin has the value of the standard

in which the injection current is not running plus 22LSB.
2. The mean value {absolute value} of the pin injected current is as follows:
T
Mean value = ((1/T) J. 1ilt) | 32dt)>s
¢

In this, i(t) refers to the pin injected current. The maximum value of li(t)] is the peak value.

Recommended Operating Range

Oscillation Frequency Ta Voo

8MH2 < fx < 16MHz -40to +85°C +5.0V210 %

Capacitance (TaA=25°C, Vss=Vob =0 V)

Parameter Symbol Condition MIN. TUP. MAX. Unit
Input capacitance C 10 pF
. f=1MHz;
Output capacitance Co 0 V except measured pins 20 pF
I/O capacitance Cio 20 pF

B Luy27525 0081524 479 WA
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{2) uPD78P324(A) Electrical Specifications (3/9)

Oscillator Characteristics (Ta = =40 to +85 °C, Voo = 45 V10 %, Vss = 0 V)

Oscillator Recommended Circuit Parameter MIN. MAX. Unit

Ceramic oscillator or E l c2 ["_—J(1 !
crystal oscillator ' '1: I ‘ Oscillation frequency (foc) 8 16 MHz

HCMOS X1 input frequency {fx) 8 16 MHz
inverter
External clock or
X2
No connection i ise ti 3
required é’;lf;;l;t rise time, fall time 0 20 ns
HCMQOS 4
inverter . .
X1 input high-/low-level 25 80 ns

width (twxx, twa)

Caution When using the system clock oscillation circuit, wire the part encircled in the dotted line in the
following manner to avoid the influence _of the wiring capacity, etc.

+ Make the wiring as short as possible.

< Avoid intersecting other signal conductors. Avoid approaching lines in which very high fluctuating
currents run. '

« Make sure that the grounding point of the oscillation circuit capacitor always has the same
electrical potential as Vss. Avoid grounding with a grand pattern in which very high currents run.

+ Do not fetch signals from the oscillation circuit.

M Luy2?525 008L525 305 WE
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(2) uPD78P324(A) Electrical Specifications (4/9)

DC Characteristics (Ta = =40 to +85 °C, Vop = +5 V 10 %, Vss = 0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Low-level input voltage ViL 0 0.8 Vv
Vi Note 1 2.2
High-level input voltage v
Vinz Note 2 0.8 Voo
Low-level output voltage Vou loL = 2.0mA 0.45 v
High-level output voltage Vou lon = -400pA Voo-1.0 Vv
Input leakage current o Note3 | OV<Vig Vo +10 LA
Analog pin input leakage current lLan Noted | OV < Vian< AVrer +1 HA
Output leakage current o 0V<VosVm +10 HA
io1 Operation mode 70 g5 mA
Voo supply current
loo2 HALT mode 35 55 mA
Data retention voltage Vooor STOP mode 25 v
Data retention current Vooor= 2.5V 2 10 HA
lopon STOP mode
Voooe=5.0 V10% 10 50 HA

Notes 1. Pins other than pins in Note 2.
2. RESET, X1, X2, P20/NMI, P21ANTPO, P22INTP1, P23/INTP2, P24/INTP3, P25NTPA4, P26ANTPS, P27/
INTP6/T!, P32/SO/SBO, P33/SI/SB1, P34/SCK pins.
3. Pins except P20/NMI, EA/Vee, X1, X2
4. When not sampling the analog input
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(2) PD78P324(A) Electrical Specifications {5/9)

AC Characteristics (TA = -40 to +85 °C, Voo = +5 V £10%, Vss = 0 V, Cu = 100pF)
Non-serial Read/Write Operation (when connecting general-purpose memory)

Parameter Symbol Condition MIN. MAX. Unit
System clock cycle time tovx 125 250 ns
Address setup time (vs. ASTB !} tsast 32 ns
Address hold time {vs. ASTB ) tHeTA . 7 ns
Address — RD | delay time toar g5 ns
RD 4 - address float time trra 10 ns
Address — data input time toain 222 ns
RD { — data input time toain 112 ns
ASTB { - RD | delay time tose a2 ns
Data hold time (vs. RD 1) tHrD 0 ns
RD T - address active time tora 50 ns
RD low-level width twhL 147 ns
ASTE high-level width twsTH 37 ns
Address — WR | delay time toaw 85 ns
ASTB | — data output time tosTop 102 ns
WR | — data output time toweb 40 ns
ASTB | — WR | delay time tosTw _ 42 ns
Data setup time (vs. WR T) 1soow 147 ns
Data hold time (vs. WRT) tawop 32 ns
WRT-ASTBT délay time towst 42 ns
WR low-level width tww 147 ns

B Lu27525 0081527 148 N
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(2) LPD78P324(A) Electrical Specifications (6/9)

teyk-dependent Bus Timing Definition

Symboi Calculation formuia MIN./MAX. Unit
tsast 0.5T-30 MIN. ns
tHsTa 0.5T7-30 MIN. ns
toar T-40 MIN. ns
toan {2.5+n) T-90 MAX, ns
torio {1.5+n) T-75 MAX. ns
tosTr 0.5T-20 MIN. ns
toRa 0.5T-12 MIN. ns
twaL (1.5+n) T-40 MIN. ns
twsTH 0.5T-25 MIN. ns
toaw T-40 MIN. ns
tosTon 0.5T+40 MAX. ns
tosTw 0.5T-20 MIN. ns
tsoow 1.57-40 MiIN. ns
twop Q.5T-30 MIN. ns
towst 0.57-20 MIN. ns
twwi (1.5+n) T-40 MIN. ns

Remarks 1. T =tevk = 1/fcik {fowk refers to the internal system clock frequency)

2. n refers to the count of weight cycles defined by the user software.
3. Among the parameters for bus timing, only those listed in this table are dependent on tcyk.

B Luy2?525 0081528 014 WA
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NEC uPD78P324, 78P324(A)

(2) uPD78P324(A) Electrical Specifications (7/9)

Serial Operation (Ta = -40 to +85 °C, Voo = 45 V 10 %, Vss = 0 V)

Parameter Symbol Condition MIN. MAX. Unit
SCK output Internal divide-by-eight 1 s
Serial clock cycle time teYsK p—
SCKinput External clock 1 s
SCK output Internal divide-by-eight 420 ns
Serial clock low-level width twsKL —
SCK input External clock 420 ns
SCK output Internal divide-by-eight 420 ns
Serial clock high-level width | twskn —
SCK input External clock 420 ns
Sl setup time {vs. SCK T) SRXSK 80 ns
S hold time (vs. SCK T HSKRX 80 ns
SCK | — SO delay time toskTX | R=1kQ, C = 100pF 210 ns
tcvx-dependent Serial Operation
Symbol Condition Calculation Formula MIN/MAX, Unit
SCK output Internal divide-by-eight 8T MIN. ns
tovsk p—
SCK input External clock 8T MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskL —
SCK input External clock 4T-80 MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskH —
SCK input External clock 4T-80 MIN. ns

Remarks 1. T = tcvk = 1/fcwk (feuk refers to the internal system clock frequency)
2. Among the parameters for serial operation, only those listed in this table are dependent on tcyk.
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NEC uPD78P324, 78P324(A)

{2) uPD78P324(A) Electrical Specifications (8/9)

Other Operations (Ta = -40 to +85 °C, Vop = +5 V +10 %, Vop = 0 V)

Parameter Symbol Condition MIN. MAX. Unit
NMI high-/low-level width twiis, twiiL, Analog noises removed 4 us
INTPO high-/low-leve! width twion, twioL 1 us
INTP1 high-flow-level width twith, twite 1 s
INTP2 high-low-level width twizi, twizi 1 us
INTP3 high-low-level width twish, twisL 1 us
INTP4 high-flow-level width twiss, twisL 1 us
INTPS high-flow-level width twisk, twisL 1 us
INTPE high-low-level width twisk, twieL 1 s
RESET high-flow-level width twrsH, twrst Analog noises removed 35 us
Ti high-flow-level width twin, twrL 1 us
Voo riseffall time trvo, tevo 200 us

Other tcvxk-dependent Operations

Symbol Calculation formula MIN./MAX. Unit
twion 8T MIN. ns
twioL 8T MIN. ns
twitH 8T MIN. ns
twin 8T MiN. ns
twizn 8T MIN. ) ns
twiz 8T MIN. ns
tWiH 8T MIN, ns
twist 8T MIN. ns
twien 8T MiIN. ns
twie 8T MIN. ns
twisH 8T MiIN. ns
twisL 8T MiN. ns
twieH 8T MIN. ns
twisL 8T MIN. ns
twaK 8T MIN. ns
twn 8T MIN. ns

Remarks 1. T = tevk = 1ffewk {fok refers to the internal system clock frequency)
2. Only the parameters listed in this table depend on teyk.
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NEC uPD78P324, 78P324(A)

{2) pPD78P324(A) Electrical Specifications (9/9)

AC Timing Test Point

Voo 0.8Voo or 2.2V :>Test point<: 0.8Voo or 2.2V
0.8V 0.8V

ov

A/D Converter Characteristics (Ta = ~40 to +85 °C, Vop = 45 V 210 %, Vss = AVss = 0 V, Voo —0.5 V < AVop < Vop)

Parameter Symbol Condition: MIN. TYP. MAX, Unit
Resolution 10 bit
4.5 V< AVrer< AVoo +0.4 %FSR
Total erroriow1
. 3.5 V< AVrer< AV +0.7 %FSR
Quantization error +1/2 LSB
Conversion time teonv 144 tovx
Sampling time tsavp 24 tevk
45V < AVrer< AVop +15 +25 LSB
Zero-scale erroriett
3.4V < AVrer < AVop +1.5 +4.5 LSB
4.5V < AVeer< AVop +1.5 2.5 LSB
Full-scale errories1
3.4 V< AVrer < AVep +1.5 45 LSB
4.5V < AVrer< AVoo +1.5 125 LSB
Non-iinear errortot?
3.4 V< AVrer € AVoo +1.5 +4.5 LSB
Analog input voltage®e*? Vian 0 AVoo v
When not sampled 10 MQ
Analog input impedance Ran
When sampled Note 3
Reference voltage AVrer 34 AVoo v
AVrer current Alrer 1.0 3.0 mA
AVoo supply current Aloo Operation mode 20 6.0 mA
AVooor = 2.5V 2 15 HA
A/D converter data retention current Alpopr STOP mode
AVooos=5 V410% 10 50 A

Notes 1. Quantization error excluded.
2. When Vian = 0 V, the conversion result becomes 000H.
When 0 V < Vian < AVRrer, the conversion is performed at a resolution of 10 bits.
When AVRer < Vian < AVop, the conversion result is 3FFH.
3. The analog input impedance in sampling is the same as the equivalent circuit shown in the diagram
below. (The values in the diagram are TYP. values; therefore, they are not assured.)

20kQ
Analog input pin c—TN\'—l
30pF 10pF
capacitance

inciuded )

" B L427525 0081531 LOS WA




NEC uPD78P324, 78P324(A)

(3) uPD78P324(A1) Electrical Specifications (1/9)

Absolute Maximum Ratings (Ta = 25 °C)

Parameter Symbol Condition Rating Unit
Voo -05t0+7.0 v
AVop ~0.5 to Voo +0.5 v
Supply voltage
Ve ~0.5t0 +13.5 A
AVss -0.51t0 +0.5 v
input voltage Vi Notes 1, 2 —0.5 t0 Voo +0.5 A
Output voltage Vo -0.5 to Voo +0.5 v
All output pins 4.0 mA
Low-level output current lou
Total of all output pins 80 mA
All output pins -10 mA
High-level output current lon
Total of all output pins =20 mA
AVoo > Voo =0.5 to Voo +0.5
Analog input voltage Vian Notes 2,3 \'
Voo 2 AVoo ~0.5t0 AVoo +0.5
AVpo > Voo -0.5 to Voo +0.5
A/D converter reference input voltage | AVrer Y
Voo 2 AVoo -0.5t0 AVeo +0.5
Operating ambient temperature Ta -40 to +110 °C
Storage temperature Tetg -65 to +150 °C

Notes 1. Except P70/ANO-P77/ANT7.
2. The overvoltage condition ofthe aliowable pin injectioncurrentcharacteristics in overvoltage application
is excluded.
3. P70/ANO-P77/AN7 pins.

Caution I the absolute maximum rating of any one of the parameters is exceeded even momentarily, the
quality of the product may be degraded. in other words, the product may be physically damaged

if any of the absolute maximum ratings is exceeded. Be sure to use the product without exceeding
these ratings.

I Luy2?525 0081532 545 W
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NEC yPD78P324, 78P324(A)

(3) uPD78P324(A1)} Electrical Specifications (2/9)

Permissible Pin Injection Current Characteristics in Overvoltage Application (Ta = ~40 to +110 °C, Vop = 45 V
+10%, Vss = 0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
- Input ports other Peak value 10 mA
than ANn(n=0-7) | poan value 0.5 mA
Positive 1 pin
injection Peak value 3 mA
current lumz ANn {n =0-7)
(Vin > Voo) Mean value 1 mA
Peak value 100 mA
ham Total of alf input pins
Mean value 5 mA
" Input ports other Peak value -4 mA
than ANn {n = 0-7) Mean value 0.4 mA
. 1pin
!\:\?egggo.v: Peak value -4 mA
b otz ANn (n = 0-7)
(Vin < Vss) Mean value -03 mA
Peak value . -~-40 mA
I Total of all input pins
Mean value -3 mA

Cautions 1. When the injection current has run into the analog input pin (ANn: n = 0-7), the A/D conversion
result of the analog input contiguous to the current injection pin has the value of the standard
in which the injection current is not running plus 2L SB.

2. The mean value (absolute value) of the pin injected current is as follows:

T
Mean value = ({1/T) j I i(t) | ¥2de)2s
0

In this, it} refers to the pin injected current. The maximum value of li{t)] is the peak value.

Recommended Operating Range
Oscillation Frequency Ta Voo
8MHz < fxx < 12.5 MHz -40 to +110°C +5.0V10%

Capacitance {TA=25°C, Vss=Vop =0 V)

Parameter Symbol Condition MIN. TUP. MAX. Unit
Input capacitance C 10 pF
. f=1 MHZ;
Output capacitance Co 0 V except measured pins 20 PF
170 cpapacitance Cio 20 pF

M L427525 0081533 44l mm




NEC uPD78P324, 78P324(A)

(3) pPD78P324(A1) Electrical Specifications (3/9)

Oscillator Characteristics (Ta = ~40 to +110 °C, Vob = 45 V +10 %, Vss = 0 V)

Oscillator Recommended Circuit Parameter MIN. MAX. Unit

Ceramic oscillator or

crystal oscillator : '[ I . Qscillation frequency (fxx) 8 125 MHz

HCMOS X1 input frequency {fx} 8 125 MH2z
inverter
External clock or
X2
No connection j ise ti i
recuired ?2“ nr:g;t rise time, fall time 0 20 ns

HCMOS

inverter X1 input high-/low-level _

width (tw, twx) 46 100 ns

Caution When using the system clock oscillation circuit, wire the part encircled in the dotted line in the
following manner to avoid the influence of the wiring capacity, etc.

Make the wiring as short as possible.

Avoid intersecting other signal conductors. Avoid approaching lines in which very high fluctuating

currents run.

- Make sure that the grounding point of the oscillation circuit capacitor always has the same
electrical potential as Vss. Avoid grounding with a grand pattern in which very high currents run.

« Do not fetch signals from the oscillation circuit.
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NEC uPD78P324, 78P324(A)

{3) uPD78P324(A1) Electrical Specifications {4/9)

DC Characteristics (Ta = =40 to +110 °C, Vop = 45 V10 %, Vss = 0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Low-level input voltage Vi 0 0.8 v
Vi Note 1 2.2
High-level input voltage \
Vimz Note 2 0.8 Voo
Low-level output voltage Vo loL = 2.0mA 0.45 Vv
High-level output voltage Von lou = ~400A Voo-1.0 v
Input leakage current s Note3 | OVEVI£ Voo +10 HA
Analog pin input leakage current luian Note4 | OV < Vuw < AVrir +2 HA
Output leakage current Io 0V<Vos Voo +10 UA
loo1 Operation mode 65 87 mA
Voo supply current
Iop2 HALT mode 25 48 mA
Data retention voltage Voopr STOP mode 25 \
Data retention current Vooor= 2.5V 2 100 HA
looor STOP mode
Vooor=5.0 V+10% 10 1000 HA

Notes 1. Pins other than pins in Note 2.
2. RESET, X1, X2, P20/NMi, P21ANTPO, P22/INTP1, P23/INTP2, P24/INTP3, P25/ANTP4, P26/INTPS, P27/
INTP8/T1, P32/S0/SBO, P33/SI/SB1, P34/SCK pins.
3. Pins except P20/NMI, EAVer, X1, X2
4. When not sampling the analog input

B E427525 0081535 254 WM



NEC uPD78P324, 78P324(A)

(3] uPD78P324(A1) Electrical Specifications (5/9)

AC Characteristics (TA = —40 to +110 °C, Vop = 45 V +10%, Vss = 0 V, CL = 100pF)
Non-serial Read/Write Operation (when connecting general-purpose memory)

Parameter Symbol Condition MIN. MAX. Unit
System clock cycle time teyx 160 250 ns
Address setup time {vs. ASTB ) tsasT 40 ns
Address hold time (vs. ASTB 4} tHsTA 50 ns
Address — RD ! delay time toar 120 ns
RD | —» address float time trra 10 ns
Address — data input time toato 310 ns
RD | — data input time tomio 165 ns
ASTB | - RD { delay time tosT 60 ns
Data hold time (vs. RD ) tHRID 0 ns
RD T — address active time tora 68 ns
RD low-level width tWRL 191 ns
ASTB high-level width twsTi ' 55 ns
Address — WR { delay time toaw 120 ns
ASTB | -» data output time toston 120 ns
WR | — data output time towoo 40 ns
ASTB | - WR | delay time tostw 60 : ns
Data setup time (vs. WR T) tsoow 191 ns
Data hold time {vs. WR T) twop 50 ns
WR T - ASTB T delay time towsT 60 ns
WR low-level width twwi ' 195 , ns

B Lu27525 0081536 190 WA



NEC

uPD78P324, 78P324(A)

(3} uPD78P324(A1) Electrical Specifications (6/9)

tcyx-dependent Bus Timing Definition

Symbot Calcuiation formuia MIN./MAX. Unit
tsast 0.5T-40 MIN. ns
tHsTA 0.5T-30 MIN. ns
tDar T-40 MIN. ns
toaD (2.5+n) T-90 MAX. ns
toRID {1.54n) T-75 MAX. ns
tosTR 0.5T-20 MIN. ns
. toRA 0.5T-12 MIN. ns
tweL (1.5+n) T-49 MIN. ns
twsTH 0.5T-25 MIN. ns
toaw T-40 MIN. ns
tosToD 0.5T+40 MAX. ns
tosTW 0.5T-20 MIN. ns
tsoow 1.5T-49 MIN. ns
thwop 0.5T-30 MIN. ns
towsT 0.57-20 MIN. ns
twwi (1.5+n) T-45 MIN. ns
Remarks 1. T = tovk = 1ffck (fork refers to the internal system clock frequency)

2. n refers to the count of weight cycles defined by the user software.
3. Among the parameters for bus timing, only those listed in this table are dependent on tcyk.
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NEC 1PD78P324, 78P324(A)

{3) uPD78P324(A1) Electrical Specifications {7/9)

Serial Operation (Ta =~40 to +110 °C, Vop = +5 V+10 %, Vss = 0 V)

Parameter Symbol Condition MIN. MAX. Unit
SCK output internal divide-by-eight| 1280 us
Serial clock cycle time teysK —
SCK input External clock 1280 us
SCK output internal divide-by-eight 560 ns
Serial clock low-leve! width TWSKL ———
SCK input External clock 560 ns
SCK output Internal divide-by-eight 560 ns
Serial clock high-level width | twsks o
SCKinput External clock 560 ns
SI setup time {vs. SCK T) SRXSK 80 ns
Sl hold time {vs. SCK T) tHSKRX 80 ns
SCK { - SO delay time toskx | R=1kQ, C = 100pF 210 ns
tcyk-dependent Serial Operation
Symbol Condition Caiculation Formula MIN/MAX, Unit
SCK output Internal divide-by-eight 8T MIN. ns
toysx —
SCK input External clock 8T MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskL p—
SCKinput External clock 4T-80 MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskH pr—
SCK input External clock 4T-80 MIN. ns

Remarks 1. T =tcvk = 1ok {fcik refers to the internal system clock frequency)
2. Among the parameters for serial operation, only those listed in this table are dependent on tcvk.

B Luy27?525 0081533 Tkl W
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NEC uPD78P324, 78P324(A)

(3} uPD78P324{A1) Electrical Specifications (8/9)

Other Operations (TA = ~40 to +110 °C, Vob = +5 V +10 %, Vpp = 0 V)

Parameter Symbol Condition MIN. MAX. Unit
NMI high-fiow-level width TWNIH, twiiL Analog noises removed 4 us
INTPO high-low-level width twios, twioL 1280 ns
INTP1 high-flow-level width twith, twait 1280 ns
INTP2 high-low-level width twizh, twizt 1280 ns
INTP3 high-fiow-level width twiar, twia 1280 ns
INTP4 high-/low-level width twieH, twis 1280 ns
INTPS high-low-level width twis, twist 1280 ns
INTP6 high-low-level width twisH, twist 1280 ns
RESET high-flow-level width tWRSH, TWRSL Analog noises removed 35 us
T1 high-flow-level width twhk, twriL 1280 ns
VoD rise/fall time trvD, tFVD 200 s
Other tcvk-dependent Operations
Symbol Calculation formula MIN/MAX. Unit
twio 8T MiIN. ns
twiot 8T MIN. ns
twiie 8T MIN. . ns
twine 8T MIN. ns
twizH 8T MIN. ns
twizt 8T MIN. ns
twizs 8T MIN. ns
twise eT MIN. ns
twier 8T MIN. . ns
twe 8T MiIN. ns
twisk 8T MIN. ns
a7 - MIN. ns
twieH 8T MIN. ns
8T MIN. ns
8T MiIN. ns
twL 8T MIN. ns

Remarks 1. T =tcyx = 1ffeik (fok refers to the internal system clock frequency)
2. Only the parameters listed in this table depend on tcvx.
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NEC

yPD78P324, 78P324(A)

(31 uPD78P324(A1) Electrical Specifications {9/9)

AC Timing Test Point
Voo 0.8Voo or 2.2V :>Test point<: 0.8Voo or 2.2V
o 0.8v o.8v

A/D Converter Characteristics (Ta = ~40 to +110 °C, Voo = +5 V £10 %, Vss = AVss = 0 V, Vop <0.5 V < AVop < Vop)

Parameter Symbol Condition MIN. TYP. MAX, Unit
Resolution 10 bit
4.5V < AVeer< AVoo $0.4 %FSR
Total errortiow?
3.5 V< AVrer< AVeo 0.7 %FSR
Quantization error +1/2 LSB
Conversion time teonv 144 tevk
Sampling time tsamp 24 tevk
4.5V < AVrer< AVop 1.5 +25 LSB
Zero-scale errories!?
3.4V < AVrers AVoD +15 +45 LSB
4.5V < AVrer < AVpp +1.5 25 LSB
Full-scale errorios1
3.4V < AVrer< AVoo +1.5 +45 LSB
45V < AVrer< AVoo +1.5 +25 LSB
Non-linear errorto=?
3.4V < AVrer< AVoo +1.5 +4.5 LSB
Analog input voltageMe™? Vian 0 AVoo v
When not sampled 10 MQ
Analog input impedance Ran
When sampled Note 3
Reference voltage AVrer 3.4 AVoo v
AVrer current Alrer 1.0 3.0 mA
AVoo supply current Alop Operation mode 20 8.0 mA
AVooor =28V 2 100 HA
A/D converter data retention current Alpoor STOP mode
’ AVooor=b VH10% 10 1000 HA

Notes 1. Quantization error excluded.
2. When Vian = 0 V, the conversion result becomes 000H.
When 0 V < Vian < AVReF, the conversion is performed at a resolution of 10 bits.

When AVReF £ ViaN £ AVDp, the conversion result is 3FFH.

3. The analog input impedance in sampling is the same as the equivalent circuit shown in the diagram
below. (The values in the diagram are TYP. values; therefore, they are not assured.)

Analog input pin ¢

20kQ

included }

I30|:>F L 10pF
capacrtance

B L427525 008L540 L1l HE



NEC uPD78P324, 78P324(A)

{4) pPD78P324{A2) Electrical Specifications (1/9)

Absolute Maximum Ratings (Ta = 25 °C)

Parameter Symbol Condition Rating Unit
Voo —05t0+7.0 Vv
AVop =0.5 to Voo +0.5 v
Supply voltage
Vee -0.5t0+135 v
AVss —05t0+0.5 v
Input voltage Vi Notes 1,2 0.5 to Voo +0.5 \
Output voltage Vo -0.5 to Voo +0.5 v
All output pins 40 mA
Low-level output current lou
Total of all output pins 80 mA
All output pins -1.0 mA
High-level output current lon
Total of all output pins -20 mA
AVoo > Voo -0.5 to Voo +0.5
Analog input voltage Vian Notes 2,3 \'
Voo 2 AVoo -0.5 to AVeo +0.5
AVoo > Voo ~0.5to Voo +0.5
A/D converter reference input voltage | AVrer \'4
Voo 2z AVeo -0.5 to AVoo +0.5
Operating ambient temperature Ta -40 to +125 °C
Storage temperature Tag -85 to +150 °C

Notes 1. Except P70/ANO-P77/AN7.
2. The overvoltage condition of the allowable pininjectioncurrent characteristics in overvoltage application
is excluded.
3. P70/ANOQ-P77/AN7 pins.

Caution If the absolute maximum rating of any one of the parameters is exceeded even momentarily, the
quality of the product may be degraded. In other words, the product may be physically damaged
if any of the absolute maximum ratings is exceeded. Be sure to use the product without exceeding
these ratings.
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NEC uPD78P324, 78P324(A)

(4) uPD78P324{A2) Electrical Specifications {2/9)

Permissible Pin Injection Current Characteristics in Overvoltage Application (Ta = —40 to +125 °C, Vop = 45 V

+10%, Vss = 0 V)
Parameter Symbol Condition MIN. TYP. MAX, Unit
- Input ports other Peak value 10 mA
than ANn(n=0-7) | poan valye 05 mA
Positive 1 pin

injection Peak value 3 mA

current hanz ANn (n = 0-7)
{Vin > Vop) Mean value 1 mA
Peak value 100 mA

lon Total of all input pins
Mean value 5 mA
o Input ports other Peak value -4 mA
than ANn(n=0-7) | poan value -0.4 mA

. 1pin

::?eg:ég’: Peak value -4 mA

e drrent oz ANn (n=0-7)
(Vin < Vss) Mean value -0.3 mA
Peak value -40 mA

T Total of all input pins
Mean value -3 mA

Cautions. 1. When the injection current has run into the analog input pin (ANn: n = 0-7), the A/D conversion
result of the analog input contiguous to the current injection pin has the value of the standard

in which the injection current is not running plus +2LSB.
2. The mean value {absolute value) of the pin injected current is as follows:
T
Mean value = {{1/T) j 1i(t) | 2depe
[}

In this, i(t} refers to the pin injected current. The maximum value of li{t)l is the peak value.

Recommended Operating Range
Oscillation Frequency Ta Voo
8MHz € fxx € 12.5 MHz —40 to +125 °C +50V+10%

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

Parameter Symbol Condition MIN. TUP. MAX. Unit
Input capacitance G 10 pF
5 f=1MHz;
Output capacitance Co 0 V except measured pins 20 pF
/O capacitance Cio 20 pF

B Ly2?525 0081542 494 WA
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NEC uPD78P324, 78P324(A)

(4) 1 PD78P324(A2} Electrical Specifications (3/9)

Oscillator Characteristics {TA = 40 to +125 °C, Voo = 45 V310 %, Vss =0 V)

Oscillator Recommended Circuit Parameter MIN. MAX. Unit

Ceramic oscillator or

crystal oscillator : .[ I Oscillation frequency (fxx} 8 125 MHz

X1 input frequency (fx} 8 125 MHz
External clock
No connection | X1 input rise time, fall time 0 20 ns
required {bw, txr)
HCMOS - -
inverter X1 input high-flow-level 4% 100 ns

width (twx, twxe)

Caution When using the system clock oscillation circuit, wire the part encircled in the dotted line in the
following manner to avoid the influence of the wiring capacity, ete.

Make the wiring as short as possible.

« Avoid intersecting other signal conductors. Avoid approaching lines in which very high ﬂuctuaﬁng
currents run.

« Make sure that the grounding point of the oscillation circuit capacitor always has the same

electrical potential as Vss. Avoid grounding with a grand pattemn in which very high currents run.

Do not fetch signals from the oscillation circuit.
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NEC uPD78P324, 78P324(A)

{4) pPD78P324(A2) Electrical Specifications (4/9)

DC Characteristics (Ta = -40 to +125 °C, Vop = 45 V10 %, Vss = 0 V)

Parameter Symbol Condition MIN. TYP. MAX. Unit
Low-level input voltage Vi 0 0.8 Vv
Vi Note 1 2.2
High-level input voltage v
Vinz Note 2 0.8 Voo
Low-level output voltage Vou low = 2.0mA 0.45 )
High-level output voltage Vo low = -400uA Voo-1.0 \
input leakage current o Note3 | OVEVig Voo +10 HA
Analog pin input leakage current luan Note d | OV <Vian< AVrer +2 HA
Output leakage current o 0V < Vo< Voo +10 HA
loo1 Operation mode 65 87 mA
Voo supply current
loo2 HALT mode 25 48 mA
Data retention voitage Vooor STOP mode 25 Vv
Data retention current Vooor= 25V 2 100 HA
looor STOP mode
Vooor=5.0 V£10% 10 1000 HA

Notes 1. Pins other than pins in Note 2.

2. RESET, X1, X2, P20/NMI, P21INTPO, P22/INTP1, P23/INTP2, P24INTP3, P25/INTP4, P26/INTPS, P27/
INTP6/T!, P32/SO/SBO, P33/SI/SB1, P34/SCK pins.

3. Pins except P20/NMi, EAN®r, X1, X2

4. When not sampling the analog input

B Lu2?525 0081544 2bL7 W



NEC

uPD78P324, 78P324(A)

{4) PD78P324(A2) Electrical Specifications {5/9)

AC Characteristics {Ta = =40 t0 +125 °C, Vop = +5 V £10%, Vss = 0 V, CL = 100pF)
Non-serial Read/Write Operation (when connecting general-purpose memory)

Parameter Symbol Condition MIN. MAX. Unit
System clock cycie time tevx 160 250 ns
Address setup time (vs. ASTB 1) teasT 40 ns
Address hold time (vs. ASTB .} BisTA 50 ns
Address — RD | delay time toaR 120 ns
RD { — address float time trra 10 ns
Address -» data input time toan 310 ns
RD { — data input time toro 165 ns
ASTB { - RD | delay time tosTR 60 ns
Data hold time (vs. RD 1) tHRID 0 ns
RD T -» address active time tora 68 ns
RD low-leve! width twr 191 ns
ASTB high-level width twsH 55 ns
Address — WR { delay time toaw 120 ns
ASTB | - data output time tosTop 120 ns
WR | - data output time towep 40 ns
ASTB | - WR ! delay time tosTw 60 ns
Data setup time {vs. WR T) tsoow 191 ns
Data hold time (vs. WR T) twoo 50 ns
WR T - ASTB T delay time towsT 60 ns
WR low-level width twwe 195 ns
B Luy2?525 0081545 173 W



NEC

uPD78P324, 78P324(A)

(4) uPD78P324(A2) Electrical Specifications (6/9}

tcvx-dependent Bus Timing Definition

Symbol Calculation formula MIN/MAX. Unit
tsast 0.5T-40 MIN. ns
tHsTA 0.5T-30 MIN. ns
toan T-40 MIN. ns
toan (2.5+n) T-90 MAX. ns
towio (1.54n) T-75 MAX. ns
tosTr 0.5T-20 MIN. ns
tora 0.5T-12 MiIN. ns
twaL (1.5+n) T-49 MIN. ns
WSTH 0.5T-25 MIN. ns
toaw T-40 MIN. ns
tosTon 0.5T+40 MAX. ns
tosTw 0.5T-20 MIN. ns
tsoow 1.57-49 MIN. ns
tHwoo 0.5T7-30 MIN. ns
towsT 0.5T-20 MiIN. ns
twwi (1.5+n} 745 MIN. ns

Remarks 1. T = tcvk = 1/fcik (feik refers to the internal system clock frequency)

2. n refers to the count of weight cycles defined by the user software.
3. Among the parameters for bus timing, only those listed in this table are dependent on tcvx.

B Lu427525 00AL54kL 03T WM
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NEC uPD78P324, 78P324(A)

{4) pPD78P324(A2) Electrical Specifications (7/9)

Serial Operation (Ta = 40 to +125 °C, Vob = 45 V 10 %, Vss = 0 V)

Parameter Symbol Condition MIN. MAX, Unit
§CK output Internal divide-by-eight 1280 Hs
Serial clock cycle time teysK —
SCKinput Externai clock 1280 . s
SCK output Internal divide-by-eight 560 ns
Serial clock low-leve! width TWSKL —_—
SCK input External clock 560 ns
SCK output internal divide-by-eight 560 ns
Serial clock high-level width | twskH o,
SCK input External clock 560 ns
Sl setup time (vs. SCK 1) tSRXSK 80 ns
S1 hold time {vs. SCK T) tHSKRX 80 ns
SCK { — S0 delay time skt | R=1kQ, C=100pF 210 ns
tevk-dependent Serial Operation
Symbol Condition Calculation Formuia MIN./MAX. Unit
SCK output Internal divide-by-eight 8T MIN. ns
tevsk —
SCK input External clock 8T MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskt pe—
SCK input External clock 4T-80 MIN. ns
SCK output Internal divide-by-eight 4T-80 MIN. ns
twskH —
SCK input External clock 4T-80 MIN. ns

Remarks 1. T = tcvk = 1/fcik (fowk refers to the internal system clock frequency)
2. Among the parameters for serial operation, only those listed in this table are dependent on tcyk.
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NEC uPD78P324, 78P324(A)

{4} pPD78P324(A2) Electrical Specifications (8/9)

Other Operations (Ta = =40 to +125 °C, Voo = +5 V =10 %, Voo = 0 V)

Parameter Symbol Condition MIN. MAX. Unit
NMI high-/low-level width Wi, twiiL Analog noises removed 4 s
INTPO high-flow-level width twioH, twiot 1280 ns
INTP1 high-/low-leve! width twitH, twriL 1280 ns
INTP2 high-flow-level width twiz, twizL 1280 ns
INTP3 high-low-level width twiss, twist, 1280 ns
INTP4 high-low-level width twian, twiaL 1280 ns
INTPS high-flow-level width twisH, twisL 1280 ns
INTP6 high-low-level width twisH, twisL 1280 ns
RESET high-/low-level width TWRSH, TWRSL Analog noises removed 35 us
Ti high-low-level width Wi, twhiL 1280 ns
Voo riseffall time RVD, tFVD 200 us
Other tcvx-dependent Operations
Symbol Calculation formula MIN/MAX. Unit
twioH 8T MIN. ns
twioL 8T MIN. ns
twimm 8T MIN. s
twiiL 8T MIN. ns
twizn 8T MiN. ns
twizL 8T MIN. ns
twisk 8T MIN. ‘ns
twis, 8T MIN. ns
twisH 8T MIN. ns
twiaL 8T MIN. ns
twasn 8T MiN. ns
twise 8T MIN. ns
twish 8T MIN. ns
twie 8T MIN. ns
twnn 8T MIN. ns
tw 8T MIN. ns

Remarks 1. T = tevk = 1ffoi {fewk refers to the internal system clock frequency)
2. Only the parameters listed in this table depend on tcyk.
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NEC uPD78P324, 78P324(A)

(4) uPD78P324(A2)} Electrical Specifications (9/9)

AC Timing Test Point
Voo - -
0.8Voo or 2.2V :>Test po|nt<: 0.8Veo or 2.2V
0.8v 0.8v
ov
A/D Converter Characteristics {Ta = =40 to +125 °C, Voo = +5 V £10 %, Vss = AVss = 0 V, Voo =0.5 V < AVbp < Vob)
Parameter Symbol Condition MIN. TYP. MAX. Unit
Resolution 10 bit
4.5V < AVrer< AVoo +0.4 %FSR
Total errorhiose?
3.5V < AVrer < AVoo +0.7 %FSR
Quantization error +1/2 LSB
Conversion time teonv 144 tevk
Sampling time tsamp 24 tevk
4.5V < AVrer < AVo +1.5 +2.5 LSB
Zero-scale erroree’
3.4V < AVrer € AVoo +1.5 +45 LSB
4.5V < AVRer < AVop ) +1.5 +2.5 LSB
Fuli-scale errorts!?
3.4V < AVaer < AVp +1.5 +4.5 LSB
4.5V < AVrer < AVoo +1.5 +2.5 LSB
Non-linear errories?
3.4V < AVrer < AVoo +1.5 +4.5 LSB
Analog input voltagete»2 Vian 0 AVoo v
When not sampled 10 MQ
Analog input impedance Ran
When sampled Note 3
Reference voltage AVrer 34 AVoo v
AVrer current Algrer 1.0 30 mA
AVbo supply current Aloo Operation mode 20 6.0 mA
AVooor =25V 2 100 HA
A/D converter data retention current Alooor STOP mode
AVooor=5 VHI% . 10 1000 PA

Notes 1. Quantization error excluded.
2. When Vian = 0 V, the conversion result becomes 000H.
When 0 V < Vian < AVrer, the conversion is performed at a resolution of 10 bits.
When AVrer < Vian < AVop, the conversion result is 3FFH.
3. The analog input impedance in sampling is the same as the equivalent circuit shown in the diagram
below. {The values in the diagram are TYP. values; therefore, they are not assured.)

20kQ
Analog input pin ﬁﬂ
30pF 10pF
capacitance

included )
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NEC uPD78P324, 78P324(A)

Non-serial Read Operation

fovx

@ O\ F
| |

{Ovtpon i Upper address M Upper address
toaip
. p— Y1 . . :
Hi-Z — Hi-Z Hi-Z Hi-Z
unpu,fé"&gﬁg -—————-iiLower address(Outpuﬂ; i Data (input) t—iéowaddras@mpuﬂ}--
F = tHRID — ]
ASTB . 3 _\__
ovos T % [
THSTA
tFRA_. p—
RD .
{Output) ©
: SR
1oRID tora
1par
WL

Non-serial Write Operation

PEO-P57 4 "
{Output) X Upper address X Upper address
- tsast i .
 (nputouodt M Lower addressiOuput FUndfinedd®.  Data {Output) Lower address/Output —
WSTH trwoo
ASTB h
Outputd 7 3 [ \
o IHSTA towst
ipsrop
WR '
(Output) o | £
towoD tsoow
toaw
Dww

M Lu27525 0081550 560 WM
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NEC uPD78P324, 78P324(A)

Serial Operation

tevsk

TwsKH

tosKIX—*]
$0 ;;[ X
sI X
TsRxsK =
THSKRX

Interrupt input Timing

0.8Voo
0.8V-

NMI

t twink i1 twinL I

INTPn

Bemark n =06
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NEC uPD78P324, 78P324(A)

Reset input Timing
1 tWRSH [ twRsL
RESET 0.8Veo
0.8v
T1 Pin Input Timing
i twmn | twm .
Ti
Data Retention Timing
90%
Vi
°° 10% Vooor
o tavp

B Luy2v525 0081552 333 W
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NEC | uPD78P324, 78P324(A)

DC Programming Characteristics {Ta = 25 +5 °C, Vss = 0 V}

Parameter Symbol |Symbofes: Condition MIN. TYP. MAX. Unit
High-level input voltage Vi Vi 24 Voor+0.3 v
Low-level input voltage Vi Vi -0.3 08 v
Input leakage current lu M 0 < Vi < Vppphom2 +10 BA
High-level output voltage Vou VoH lon = -400 pA 2.4 v
Low-level cutput voitage Vou Vou lot = 2.0 A . 0.45 \Y
Input current las —_ A3(P20/NMI) pin, 0 < Vo < Voor +10 HA
Output leakage current Lo —_ 0 <Vo < Voor, OF = Vin *10 HA

Program memory Write mode 6.25 €5 6.75 v
Voor supply voltage Voor Vee

Program memory Read mode 45 5.0 5.5 \'

Program memory Write mode 122 125 128 v
Ver supply voltage Ver Ve

Program memory Read mode Vre = Vpor v

Program memory Write mode 30 mA
Voor supply current loo loo

Program memory Read mode 50 mA

Program memory Write mode

CE = PGM 0| mA
Ver supply current lee lep

Program memory Read mode

Ver = Voo 1 100 | wA

Notes 1. Refers to the symbol of the corresponding uPD27C1001A.
2. Voor refers to the Voo pin in programming.
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NEC uPD78P324, 78P324(A)

AC Programming Characteristics (Ta = 2545 °C, Vss = 0 V)

In PROM Write Mode
Parameter Symbo|Nest Condition MIN. TYP. MAX, Unit

Address setup time tas 2 us
CE set time tess 2 us
Input data setup time tos 2 HS
Address hold time tan 2 Hs
Input data hold time DM 2 Hs
Qutput data hoid time o 0 130 ns
Vee setup time tvps 2 HS
Voor setup time tvpsNew2 2 Us
Initial program pulse width tPw 0.095 0.1 0.105 ms
OE settime toes 2 us
O > valid data delay time toe 200 ns

Notes 1. Corresponds to the symbol of uPD27C1001A (tvps exciuded).

2. The symbol of tvos on pPD27C1001A is tvcs.
In PROM Read Mode
Parameter SymbolNewt Condition MIN. TYP. MAX. Unit

Address — data output time tace CE=OE=Vu 2 s
CE | - data output time tee OE=Vu - 1 us
OE | — data output time toe CE=V 1 us
e S s or CE=ViorOE=Vu 0 130, | s
Data hold time (vs. address} tow CE=OE=W 0 ns

Notes 1. Corresponds to the symbol of uPD27C1001A.
2. tor refers to the time when either OE or CE became Vix first.
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NEC uPD78P324, 78P324(A)

PROM Write Mode Timing
Program Program verify K
] !
AG-A16 )((
tas tor
D0-D7 Hiz £ Data input ¥ HZ_# bata output Hiz_
1 y 4 X
tos o | IRZG]
Vee /
Ver
Vooe -——/ tvps
Voor+ 1.5 y
Voop
Veor ——/ tvos
- ViH
CE \‘
Vi fces tPw
VIH _—q 4
PGM N/
V. toes toe
. Vis —
OE /
Vi

Cautions 1. Ensure to apply Voor before Vrp, and disconnect it after Ver.
2. Ensure that Ver does not exceed +13.5 V even when the overshoot is included.
3. Taking out or putting in while +12.5 V is applied to Ver may cause adverse effects on the reliability.

PROM Read Mode Timing

AG-A16 )gl; Vailed address ‘5(

cE T\ )

OE \1
o A tDFNOte 2
tace Note 1,y Note?

toH
DO-D7 Hi-Z

Hi-Z

VoW
-t

Data outpu %
tput ,(*

Notes 1. To read within the range of tacc, please make sure that the delay time from CE's falling edge of the
OE input is up to tacc-toe.
2. tor refers to the time when either OE or CE became Vi first.
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8. PACKAGE DRAWINGS

74-Pin Plastic QFP{(J20)

A
B
. RARARAARARARARARAARA
W 56 38
57 CY{ m—
= detail of lead end
==
-]
m .
=wal
weal
+ —=- O 0O (72]
= 4 £
==}
= T
=] o
=e=]
===}
L. 1 18
(2
Gr HE 1 e [J]
K-—
|
a .
B - l L ! 2
O N N
NOTE

ITEM MILLIMETERS INCHES

Each lead centerline is located within 0.20 mm (0.008 inch) of

I e , ¢ )£ A 23.220.4 0.913+9-917
its true position (T.P.) at maximum material condition. —0.016
. B 20.0:02 0.787+3-392
Remark The pac_kage and material of the ES prov:iuct c 20.020.2 °-737:82883
are equivalent to those for mass production.
D 23.2:04 0.913+0:-017
Fi 2.0 0.079
F2 1.0 0.038
G 2.0 0.079
G2 1.0 0.039
H 0.4020.10  0.016*3:392
] 0.20 0.008
J 1.0 (T.P.) 0.039 (T.P.)
K 1.620.2 0.06310.008
L 08202 0.031+3-982
0.10 0.004
M 0.15%g-02 0.006%3-503
N 0.10 0.004
P 3.7 0.146
Q 0.120.1 0.0040.004
R 5°25° 5°25°
S 4.0 MAX, 0.158 MAX,
$74GJ-100-5B.4-3
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NEC uPD78P324, 78P324(A)
68 PIN PLASTIC QFJ {(0J950 mil)
, A
8
0 S o O o O o I o O e 3 o 0 o 2 O o O v O v I e O e 0 o O o O o
0 ¥
0 N
O 1]
g i
{ i
f] 1l
0 N
e8] 0
e + B |ola
C a}
£ 0
{ 1]
[ i)
0 1]
C 1
O 1|
x 1
Sy W g Ny NN NR Gy N Ny NNy N SN J NN R NN NNE [y N O NP ) MU B SR SOeematn
] F E
o ]
3:‘E '
f i T
P
PESL-50A1-2
::‘:El | i i located within 012 |TEM|__MILLIMETERS INCHES
C ead centerline i1s 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
R Th . d material c 24.20 0.953
e package and materia
ema p :: Ea: p D 25.2%0.2 0.992£0.008
r r
° t e pro :Ct are E 1.9420.15 0.076:33%2
equnvale:nttothose ormass E o6 0.024
production. G 44202 0.173:2%2
H 2.8%0.2 0.110:5352
| 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 0.016:35%
N 0.12 0.005
P 23.12%0.20 0.910:0882
Q 0.15 0.006
T R0.8 R 0.021
U 0.20%33¢ 0.008:5.004
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NEC uPD78P324, 78P324(A)

74 PIN CERAMIC WQFN
K Q
B
I
P " ::,.:1 LUy
=]
=
=]
{ ! \ =
T ‘( / =
d 5
+ ol o =
-}
=
=]
=]
=]
=]
: =
\_ p, | ©
—/>\ ] _ x-S N0OnonnnnannanNnaeE
Y y RG] T @’
g
z.u— ”-! ©
X74KW-100A-1
NOTE _ ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.10 PrYIT)
mm {0.004 inch} of its true position (T.P.) at A 20.0¢0.4 0.787g'016
maximum material condition. B 18.0 0.709
C 18.0 0.709
Remark The package and material ofthe
. D 20.00.4 0.78743312
ES product are equivalent to
those for mass production. E 1.94 0.076
F 2.14 0.084
G 4.0 MAX. 0.158 MAX.
H 0.5120.10 0.020£0.004
t 0.10 0.004
J 1.0 (T.P.) 0.039 (T.P))
K 1.0%0.2 0.0393:3%3
Q Cco0.3 C 0.012
R 2.0 0.079
S 2.0 0.079
T R 2.0 R 0.079
U 10.0 0.394
w 0.720.2 0.028:3.5%%
Y C1.5 C 0.059
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68 PIN CERAMIC WOFN
A L
B ——TE——
4 A\ LI
T{{( 3\ )
-
9 68
> -+ ol o 1
b .
. .
¥ 7 annannonmonononnn 3“’
H BT @)k
imiilaihhlane
wi BN BT O] |
X68KW-50A-1
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm (0.005 inch) of its true position (T.P.) at A 24.13x0.4 0.950£0.016
maximum material condition. B 215 0.846
. 21.5 0.846
Remark The package and material of the c
ES productare equivalenttothose D 2413204 0.850+0.016
for mass production. E 1.65 0.065
F 2.03 0.080
G 3.50 MAX. 0.138 MAX.
H 0.64£0.10 0.025:5:38%
l 0.12 0.005
J 1.27 {T.P.} 0.05 (T.P.}
K 1.27%0.2 0.05+0.008
L 2.16%0.2 0.085+0.008
P R 0.2 R 0.008
Q C 1.02 C0.04
R 1.905 0.075
S 1.905 0.075%
T R 3.0 R0.118
U 12.0 0.472
Y Co05 C 0.020
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NEC uPD78P324, 78P324(A)

9. RECOMMENDED SOLDERING CONDITIONS

Please soider the package of this product under the conditions recommended as follows.
For details of the recommended conditions for soldering, please refer to the information document
“Semiconductor Device Mounting Technology Manual” (IEI-1207).

For soldering methods and conditions other than those recommended below, please contact NEC sales
personnel.

Table 9-1. Soldering Conditions for Surface-Mount Type (1)

uPD78P324GJ-5BJ : 74-pin plastic QFP (20 x 20 mm)
1PD78P324LP : 68-pin plastic QFJ {0 950 mil)
HPD78P324LP(A) : 68-pin plastic QFJ {0 950 mil)
HPD78P324LP(A1) : 68-pin plastic QFJ ((J 950 mil)

1PD78P324LP(A2) : 68-pin plastic QFJ (3 950 mil)
Solderi . - Recommended
oldering Method Soldering Condition Condition Symbol
Infrared reflow - | Package peak temperature : 230 °C; time : within 30 secs {210 °C or more); IR30-367-1
count: once; day limit : 7 days™* {hereafter, pre-baked for 36 hrs at 125 °C)
VPS Package peak temperature : 215 °C; time : within 40 secs {200 °C or more); VP15-367-1
count: once; day limit : 7 days™® (hereafter, pre-baked for 36 hrs at 125 °C)
Wave soldering Solder bath temperature: no more than 260 °C; time : within 10 secs; count:
once; preheating temperature : 120 °C max. {package surface temperature); WS60-367-1
day limit : 7 days™*(hereafter, pre-baked for 36 hours at 125 °C)
Pin part heating Pin temperature : no more than 300 °C; time : within 3 secs (per device side) —

Note Refers to the number of days for storage after the dry pack is opened. The storage conditions are 25 °C
and no more than 65 %RH.

Caution  Avoid using multiple soldering methods at the same time (except the pin part heating method).
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uPD78P324, 78P324(A)

uUPD78P324GJ{A)-5BJ
uPD78P324GJ(A1)-58J
uPD78P324GJ(A2})-5BJ

Table 9-2. Soldering Conditions for Surface-Mount Type (2)

: 74-pin plastic QFP (20 x 20 mm)}
: 74-pin plastic QFP (20 x 20 mm)
: 74-pin plastic QFP (20 x 20 mm)}

Soldering Method

Soldering Condition

Recommended
Condition Symbol

Infrared refiow

Package peak temperature: 235 °C; time: within 30 secs (210 °C or more);

count: twice; day limit: 7 days™* (hereafter, pre-baked for 36 hrs at 125 °C)

<Caution>

{1} The second reflow should be started after the temperature of the device
which would have been changed by the first reflow has returned to
normal.

{2) Please avoid flux water washing after the first reflow.

IR35-367-2

VPS

Package peak temperature: 215 °C; time: within 40 secs (200 °C or more);

count: within twice; day limit: 7 days™* (hereafter, pre-baked for 36 hrs at

125 °C}

<Caution>

{1} The second reflow should be started after the temperature of the device
which would have been changed by the first reflow has returned to
normal.

(2} Please avoid flux water washing after the first reflow.

VP15-367-2

Wave soldering

Solder bath temperature: no more than 260 °C; time: within 10 secs; count:
once; preheating temperature: up to 120 °C (package surface temperature);
day limit: 7 days™*(hereafter, pre-baked for 36 hours at 125 °C)

WS60-367-1

Pin part heating

Pin temperature: no more than 300 °C; time: within 2 secs (per device side)

Note Refers to the number of days for storage after the dry pack is opened. The storage conditions are 25 °C

and no more than 65 %RH.

Caution  Avoid using two or more soldering methods at the same time {except the pin part heating method).
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APPENDIX A. CONVERSION SOCKET PACKAGE DRAWING AND RECOMMENDED SUBSTRATE

INSTALLATION PATTERN

Figure A-1. Conversion Socket (EV-9200G-74) Package Drawing (Reference)

A

E B

ol o : +
b oy -.——: -
[EV-9200G-74]
o]

7

No.1 pin index /

M
N 0
c
>
= -
Pl
P
EV-9200G-74-GO
ITEM| MILLIMETERS INCHES
A 25.0 0.984
B 20.35 0.801
c 20.35 0.801
D 25.0 0.984
E 4-C 2.8 4-C 0.1
F 1.0 0.039
G 11.0 0.433
H 22.0 0.866
! 24.7 0.972
J 5.0 0.197
K 22.0 0.866
L 24.7 0.972
M 8.0 0.315
N 7.8 0.307
0 25 0.098
p 2.0 0.079
Q 1.35 0.053
R 0.3520.1 0.01423.8%¢
S $2.3 $0.091
T $1.5 $0.059
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72

Figure A-2, Recommended Pattern for Conversion Socket (EV-9200G-74)
Substrate Installation (Reference)
G
11111101
= o
== =
= J =
— \} | memenans |
= {p =
= =
Wl w — - -+ = T
— ==
= oy —— !
= K =
| ammensa =
| comemrenmn § e |
[ = e | L
T
C ? ,
B ]
A
EV-9200G-74-P0
ITEM MILLIMETERS INCHES
A 25.7 1.012
B 21.0 0.827
C [1.0£0.02 x 18=18.0+0.05 | 0.039*33% x 0.709=0.709 32
D {1.0£0.02 x 18=18.0£0.05 | 0.039*3%%x 0.709=0.709 353
E 21.0 0.827
F 25.7 1.012
G 11.00%0.08 0.433*3%%
H 5.00%0.08 0.197*3%%
i 0.6+0.02 0.024*38%
J $2.36+0.03 $0.093*3%%
$1.57+0.03 $0.062+35%

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

MANUAL" (IEI-1207).
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APPENDIX B. TOOLS

B.1 DEVELOPMENT TOOLS

The following development tools have been made available for development of the system using the

#PD78P324.

Language Processors

78K series relocatable assem-
bler (RA78KAM)

Refers to the relocatable assembler which can be used commonly for the 78K/l
series. Equipped with the macro function, the relocatable assembler is aimed at
improved development efficiency. The assembler is also accompanied by the
structured assembler which can describe the program control structure explicitly,
thus making it possible to improve the productivity and the maintainability of the

program.
Host machine - Part number
0s Supply medium
3.5-inch 2HD USBA13RAT8K3
PC-9800 series MS-DOs™
S-inch 2HD USSATORAT8K3
IBM PC/AT™ and 3.5-inch 2HC US7B13RA78K3
its compatible PC DOS™
machine 5-inch 2HC USTB10RAT8K3
HP9000 series
300™ HP-UX™ Cartridge tape US3H15RA78K3
(Qic-24)
SPARCstation™ SunOS™ US3K15RA78K3

78KAlI series C compiler (CC78KAN)

Refers to the C compiler which can be commonty used in the 78K/l series. This

compiler is a program converting the programs written in the C language to those
object codes which are executable by microcomputers. When using this compiler,
the 78K/l series relocatable assembler (RA78KAl) is required.

Host machine Part number
0s Supply medium
3.5-inch 2HD uS5A13CCT8K3
PC-9800 series MS-DOS
5-inch 2HD HS5A10CCT8K3
IBM PC/AT and its 3.5-inch 2HC HS7B13CC78K3
compatible PCDOS
machine 6-inch 2MC ©S7B10CC78K3
HPS000 series 300 HP-UX Cartridge tape US3H18CCT8K3
SPARCstation SunOS (Qcae US3K15CCTBKS

above.
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PROM Wiite Tools
Hardware PG-1500 This PROM programmer is capable of programming by manipulating a PROM-
incorporated single-chip microcomputer from a stand-alone or host machine after
connecting the accompanying board and the separately available programmer
adapter.
it can also program representative PROMs ranging from 256 Kbits to 4 Mbits.
UNISITE These are PROM programmers made by Data I/O Japan.
2900 .
390QN-
PA-78P324GJ These are the PROM programmer adapters for writing programs into the
PA-78P324LP uPD78P324 on general-purpose PROM programmer such as PG-1500.
PA-78P324GJ: for uPD78P324GJ
PA-78P324KC PA-78P324L.P: for 4PD78P324LP
PA-78P324KC: for uPD78P324KC
PA-78P324KD PA-78P324KD: for uPD78P324KD
Software PG-1500 controller | A PG-1500 and a host machine are connected with the serial interface or the paralle!

interface to control the PG-1500 on the host machine.

Host machine Part number
os Supply medium

3.5-inch 2HD US5A13PG 1500
PC-9800 series MS-DOS

5-inch 2HD HS5A10PG 1500
IBM PC/AT and its 3.5-inch 2HC HSTB13PG1500
compatible PCDOS
machine 5-inch 2HC #S7B10PG1500

Note Being evaluated.

Remark The PG-1500 controller operation is assured only on the host machine and the OS above.
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Debugging Tools
Hardware IE-78327-R These are the in-circuit emulators which can be used for the development and
IE-78320-RNo% debugging of application systems. Debugging is performed by connecting them to a
host machine. The IE-78327-R can be used commonly for both the uPD78322
subseries and the pPD78328 subseries.
The IE-78320-R can be used for the uPD78322 subseries.
EP-78320GJ-R These are the emulation probes for connecting the IE-78327-R or IE-78320-Rto a
R K target system.
EP-78320L-R EP-78320GJ-R: for 74-pin plastic QFP
EP-78320L-R: for 68-pin plastic QFJ
|IE-78327-R This program is for controlling the IE-78327-R from a host machine. It can execute
control program commands automatically, thus enabling more efficient debugging.
{IE controller}
Host machine Part number
os Supply medium
3.5-inch 2HD HSSA13IE78327
PC-9800 series MS-DOS
5-inch 2HD US5A10IE78327
IBM PC/AT and its 3.5-inch 2HC USTB13IE78327
compatible PCDOS
machine S-inch 2HC HSTB10IE78327
Software IE-78320-R This program is for controlling the IE-78320-R from a host machine. it can execute
control program™® { commands automatically, thus enabling more efficient debugging.
(IE controller)
Host machine Part number
os Supply medium
3.5-inch 2HD HS5A13IET8320
PC-9800 series MS-DOS
5-inch 2HD HS5A10IE78320
IBM PC/AT and its '
compatible PCDOS 5-inch 2HC USTB10IE78320
machine

Remarks 1. The operation of each software is assured only on the host machine and the OS above.
2. uPD78322 subseries: uPD78320, 78322, 78P322, 78323, 78324, 78P324, 78320(A), 78320(A1),
78320(A2), 78322(A), 78322(A1),78322(A2), 78323(A), 78323(A1), 78323(A2),
78324(A), 78324(A1), 78324(A2), 78P324(A), 78P324(A1), 78P324({A2)
1PD78328 subseries: uPD78327, 78328, 78P328, 78327(A), 78328(A)

Note The existing product|E-78320-Ris a maintenance product. If you are going to newly purchase an in-circuit
emulator, please use the alternative product IE-78327-R.
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Development Tool Configurations

Host machine
PCOB00 series
18M PC/AT or its compatible machine
g
Software

Emulation probes

RS

EP-7832065-R

A==t

EP-78320L-R

Wit Socket for connecting the emulation probe
and the target systemme.
PROMincorporated products ]
i i & } Lz
o l Q : @ EV-02005-74 D Socuttorpiste oy
| l
| i
WOTRPRIG | pPOTPRALP | MEDZEEIIEKS
] 1
+ F ¥
Programmer adapters
] ]
N 1 I O
== | S
S | @ D =
1 |
| |
PATBP32G) |  PATEPRAP |  EATSESZKC
| i J

Note The socket is supplied with the emulation probe.

Remarks 1. ltis also possible to use the host machine and the PG-1500 by connecting them directly by the RS-

232-C.

2. In the diagram above, representative software sdpply media and 3.5-inch FDs.
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B2 EVALUATION TOOLS
To evaluate the functions of the uPD78P324, the following tools are made available.

Function

Part Number Host Machine
EB-78320-98 PC-9800 series
EB-78320-PC IBM PC/AT or its compatible
machine

By connecting to a host machine, it is possible
to evaluate the functions equipped by the
HPD78P324 in a simple manner. The com-
mand system of this product basically
conforms to that of IE-78327-R and IE-78320-
R. Therefore, it is easy to move to the
development work of application systems by
1E-78327-R or IE-78320-R. In addition a turbo
access manager (4PD71P301)™*can be
mounted on the board.

Note The turbo access manager (UPD71P301) is a maintenance product.

Cautions 1. This product is not a development too! of uPD78P324 application systems.
2. This product is not equipped with the emulation function for executing the PROM incorporated

in the uPD78P324.

B.3 EMBEDDED SOFTWARE

The following embedded software programs are available to perform program development and
maintenance more efficiently.

Eeal-time OS

Real-time OS (RX78K/ill}

other processings.

The RX78KAll is designed to provide a multi-task environment in the field of control
application where real-time operation is required. By using this real-time OS, the
performance of the whole system can be improved by allocating CPU's idle time to

The RX78K/lll provides the system call based on the uITRON specifications.
The RX78K/Il package provides tools (configurators) for creating RX78KAIF's nucleus
and multiple information table.

Host machine Part number
s Supply medium
3.5-inch 2HD HSSA13RX78320
PC-9800 series MS-DOS
5-inch 2HD USS5A10RX78320
IBM PC/AT and its 3.5-inch 2HC HSTB13RX78320
compatible PCDOS
machine 5-inch 2HC HUSTB10RX78320

Caution

Remark

To purchase the operating system above, you need to fill in a purchase application form beforehand

and sign a contract allowing you to use the software.

When using the real-time OS RX78K/ll, you need the assembler package RA78KAll (optional) as weil.
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Fuzzy inference Development Support System

Fuzzy knowledge data creation This program supports inputting/editing/evaluating {through simulation) of the fuzzy
tools (FES000, FE9200) knowledge data (fuzzy rules and membership functions).
Host machine Part number
os Supply medium
3.5-inch 2HD HS5A13FES000
PC-9800 series MsS-DOS
5-inch 2HD HSS5A10FES000
IBM PC/AT and its 3.5-inch 2HC HSTB13FES000
compatible PCDOS |Winsows
machine 5-inch 2HC US7TB10FE9000
Translator (FT78K3)Nw This program converts the fuzzy knowledge data obtained with fuzzy knowledge
data creation tools to an assemblier source program for RA78KAlI.
Host machine Part number
011 Supply medium
3.5-inch 2HD USSA13FT78K3
PC-9800 series MS-DOS
5-inch 2HD HSSA10FT78K3
IBM PC/AT and its 3.5-inch 2HC USTB13FT78K3
compatible PCDOS
machine 5-inch 2HC USTBIOFT78K3

Fuzzy inference module
(FI78KANINo

This program executes fuzzy inference. Fuzzy inference is executed by being linked
to the fuzzy knowledge data converted by the translator.

Host machine Part number
0s Supply medium

3.5-inch 2HD USSA13FI78K3
PC-9800 series MS-DOS

5-inch 2HD HS5AT0FI78K3
IBM PC/AT and its 3.5-inch 2HC HSTB13FI78K3
compatible PCDOS
machine 5-inch 2HC HSTBIOFI78K3

Fuzzy inference debugger
(FD78KAIN

This is a support software program for evaluating and adjusting the fuzzy knowi-

edge data at a hardware level by using the in-circuit emulator.

Host machine Part number
os Supply medium

3.5-inch 2HD HS5A13FD78K3
PC-9800 series MS-DOS

S-inch ZHD HS5A10FD78K3
IBM PC/AT and its 3.5-inch 2HC HSTB13FD78K3
compatible PCDOS
machine 5-inch 2HC HUSTB10FD78K3

Note Under development
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NOTES FOR CMOS DEVICES

(D PRECAUTION AGAINST ESD FOR SEMICONDUCTORS

Note: Strong electric field, when exposed to a MOS device, can cause destruction of

the gate oxide and ultimately degrade the device operation. Steps must be
taken to stop generation of static electricity as much as possible, and quickly
dissipate it once, when it has occurred. Environmental control must be
adequate. When it is dry, humidifier should be used. It is recommended to
avoid using insulators that easily build static electricity. Semiconductor
devices must be stored and transported in an anti-static container, static
shielding bag or conductive material. All test and measurement tools including
work bench and floor should be grounded. The operator should be grounded
using wrist strap. Semiconductor devices must not be touched with bare
hands. Similar precautions need to be taken for PW boards with semiconductor
devices on it.

2 HANDLING OF UNUSED INPUT PINS FOR CMOS

Note: No connection for CMOS device inputs can be cause of malfunction. If no

connection is provided to the input pins, it is possible that an internal input
level may be generated due to noise, etc., hence causing malfunction. CMOS
device behave differently than Bipolar or NMOS devices. Input levels of CMOS
devices mustbe fixed high or low by using a pull-up or pull-down circuitry. Each
unused pin shouldbe connected to Voo or GND with a resistor, ifitis considered
to have a possibility of being an output pin. All handling related to the unused
pins must be judged device by device and related specifications governing the
devices.

(® STATUS BEFORE INITIALIZATION OF MOS DEVICES

Note: Power-on does not necessarily define initial status of MOS device. Production

process of MOS does not define the initial operation status of the device.
Immediately after the power source is turned ON, the devices with reset
function have not yet been initialized. Hence, power-on does not guarantee
out-pin levels, /0O settings or contents of registers. Device is not initialized
until the reset signal is received. Reset operation must be executed immedi-
ately after power-on for devices having reset function.

QTOP is a trademark of NEC Corporation.

MS-DOS and Windows are trademarks of Microsoft Corp.

PC/AT and PC DOS are trademarks of IBM Corp.

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

SunOS is a trademark of Sun Microsystems Inc.

TRON is an abbreviation of The Realtime Operating system Nucleus.
ITRON is an abbreviation of Industrial TRON.
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