DATA SHEET

NEC / MOS INTEGRATED CIRCUIT
’ | uPD78P214

8-BIT SINGLE-CHIP MICROCOMPUTER

DESCRIPTION

The uPD78P214 is an 8-bit single-chip microcomputer with the on-chip mask ROM of the uPD78214 replaced
with an EPROM or one-time PROM. Since the uPD78P214 is a user-programmable microcomputer, it is suitable
for system development evaluation and small production.

Use this manual together with uPD78214 manuals.

Furthermore, for details of the internal functions, be sure to see the separate "78K/Il Series User's Manual
Instruction Volume" and “uPD78214 Series User's Manual Hardware Volume”

in this document, “PROM~ is used in parts common to one-time PROM products and EPROM products.

FEATURES
o uPD78214 compatible
¢ On-chip EPROM
- uPD78P214DW : Reprogrammable (suitable for system development)
+ uPD78P214CW/GC/GJ/GQ/L : One-time programmable (suitable for small production)
e QTOP™ microcomputer compatibility

Remarks “QTOP microcomputer” is the generic name for NEC single-chip microcomputers with on-chip one-
time PROM which are totally supported from program writing through printing, screening and
verification.

ORDERING INFORMATION

Ordering Code Package On-chip ROM
uPD78P214CW 64-pin plastic shrink DIP (750 mil) one-time PROM
uPD78P214GC-ABS8 64-pin plastic QFP (O 14 mm) one-time PROM
uPD78P214GJ-5BJ 74-pin plastic QFP (O 20 mm) one-time PROM
uPD78P214GQ-36 64-pin plastic QUIP one-time PROM
uPD78P214L 64-pin plastic QFJ (O 950 mil) one-time PROM
uPD78P214DW 64-pin ceramic shrink DIP (CERDIP) EPROM

{with window) {750mil)

QUALITY GRADE
Standard

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

The information in this document is subject to change with- ocut notice.

Document No. 1C—2481E
(0.D.No. IC-7732E)
Date Published December 1683 P BN Lu27525 0085905 &0T WM

Printed in Japan

The mark % shows major revised points.

© NEC Corporation 1989
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NEC uPD78P214

PIN CONFIGURATION (TOP VIEW)

(1} Normal Operating Mode

{a) 64-pin plastic shrink DIP, 64-pin plastic QUIP,
and 64-pin ceramic shrink DIP (CERDIP) (with window)

P03 O=— 1 N~ 84 —+=0O PO2

P04 O=—vi 2 63 = PO1

P05 (O=—13 62 —=O POO

P06 O=—1 4 61 (== P37/TO3

P07 O=+— 5 60 }=—=( P36/TO2

P67/REFRQ/AN7 O=—{ 6 59 f=—(O P35/TO1
PE66/WAIT/ANE O] 7 58 = P34/TO0

PES/ANR (O=—el 8 57 }J«—O P70/ANOD
P84/RD Ow—e] 9 56 fe—) P71/AN1
P63/A19 (O-=—1 10 556 f«—( P72/AN2
Pe2/A18 O=—1 11 54 le—( P73/AN3
P61/A17 O=—1 12 53 p»—O P74/AN4
P60/A16 O~— 13 N 52 e P75/ANS
RESET O—=] 14 §§§ 51 b—O AVser

x2 O—— 15 TSS% 50 —O Avss

X1 O~ 16 EEE 43 —O Voo

vss O— 17 822 48 l—O EA
P57/A15 (O=—e] 18 47 == P33/SO/SBO
pse/a1a O] 19 46 f=—(O P32/SCK
P55/A13 (=] 20 45 fe—=) P31/ITxD
P54/A12 Q= 21 44 fe—=( P30/RxD
P53/A11 O 22 43 f=—O P27/SI
PS52/A10 Qe 23 42 —O P26/INTPS
PS51/A8 (Oe—s] 24 41— P25/INTP4/ASCK
P50/A8 (Oe—ei 25 40 f=— P24/INTP3
P47/AD7 (O=—a] 26 39 fe—(O P23/INTP2/CI
PA6/ADE (e 27 38 =—O P22/INTPY
P4as/AD5 (=] 28 37 =—O P21/INTPO
Pa4/AD4 (O=—e] 29 36 [«—O P20/NMI
P43/AD3 (O=—{ 30 35 |—=O ASTB
P4a2/aAD2 (=] 31 34 =0 Pao/ADO

vss O— 32 33 pe—=) P41/AD1

Remarks Pin compatibie with yPD78210CW/GQ.

2 I b427?525 0085906 746 N
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NEC

1PD78P214

{b) 64-pin plastic QFP

WR

REFRQ/AN7

—() ps/

——»() P06

—+»() P03

——() Po1

«—) P36/TO2

R f—O pes
3 j«—( Pe6/WAIT/ANG

P64/RD (Oe——»
Pe3/a19 (Oe—
P62/A18 (Oe——
Pe1/817 (Ore—r
P60/A16 (Oe—
RESET O—+

x2 O——

x1 O————o

vss O—
P57/A15 (Oe—»
P56/A1s (e
P55/a13 (Ore—»
Psa/A12 Oe—f
P53/a11 (Oe—s
P52/A10 (Oe—
ps1/a8 (Oe—s

W O N A W N -

— pry
-t o

Y
N

[}
N

2 F———=0O ro7

O

N
o

2 FH——0O ros

8 1+——+0O ros

24

g H——O roz

88V-00¥1Z48.Qd"

25

N
o

g +——O roo

27

B fe—(O P37/703

28

o
N

2 fe——=() Pr35/101

g f«—= P34100
5 8 g!s «——() P70/AND
~

& k&

»
N

41 |

40
39
38
37
36

35 |

PS0/A8 O<——>:,'5" o xS
P47/AD7

Pas/ADE Oe+—>] 3

Pas/AD5 (Oe—>

PaajaDs (Oe—s N

P43/aD3 (Oe— N

Pa2/aD2 OQe—s 8

Vss

P41/AD1

Pao/AD0 e+—s

ASTE Oe—

P20/NMI

P21/INTP0 O——{ 3

P22/INTP1

P23/INTP2/CI

B L427525 0085907 béc WA
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p2a/NTP3 (O——s 88 o

P71/AN1
P72/AN2
P73/AN3
P74/AN4
P75/ANS
AVrer

AVss

Voo

EA
P33/80/SB0
P32/SCK
P31/TxD
P30/RxD
P27/SI
P26/INTPS
P25/INTP4/ASCK



NEC

1PD78P214

{c) 74-pin plastic QFP

P50/A8
P47/AD7
P46/AD6
P45/AD5S
P44/AD4
P43/AD3
P42/AD2

Vss

Vss
P41/AD?
P40/ADO
ASTB

NC
P20/NMI
P21/INTPO
P22/iINTP1
P23/INTP2/CI
P24/INTP3

E
NC

e——() P51/A9
e——() P52/A10
«—=() P53/A1
«——() P54/A12
e——() PE5/A13
«—() P56/A14
——{) Ps0/AIG

4/RD

() P

8 f—O ps7/215
A0 vs
8 —0O rs1/a17

8 —0 re2a1s

& 0O rs3ate

74 73 72 71 70 69 63 62 61 87
56
1 55
2 54
3 53
4 52
5 51
6 1:0 50
7 8 49
8 (>} 48
0
9 N 47
& 46
10 ‘:G-Z
1 § 45
12 44
13 43
14 42
15 41
16 40
17 39
18 38 |
21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37
»wn Qoo o g § = 5 T MmN - O
EEIL T EE R R R T
a e o N O B F O N o~
m D ™ ¢ ~N N NN S
a o o & a a a a a
]
a

P2s/INTPa/AsCk O—— &
P26/INTP5 O———»f &

Remarks 1. Pin compatible with uPD78210GJ.

2. NC: not connected internally.
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This Material Copyrighted By Its Respective Manufacturer

P65/WR

P66/ WAIT/ANG
P67/REFRQ/AN?
PO7

NC

PO6

POS

PO4

PO3

NC

PO2

PO1

POO

P37/TO3
P36/TO2
P35/TO1

NC

P34/TO0
P70/ANO



NEC uPD78P214

(d) 68-pin plastic QFJ

le———O P71/AN
+—() P72/AN2
<+«——() P73/AN3
«——( P74/ANS
+—() P75/ANS
le—) P31/TxD

® fe— P30/AXD
l«——() P26/INTP5
le————() P25/INTP4/ASCK

S fe——O P33/s0/580
8 f«— P32/5CK
3 o) P27/sI

/ 9 8 7 6 5 4 3 2 1 65 62 61
P70/ANO O——={ 10 A 60 le———() P24/INTP3
P34/T00 OQe— 19 O 59 [&————) P23/INTP2/CI
P35/T01 OQe—ms] 12 58 le———) P22/INTP1
P36/T02 Oe—sf 13 57 J«——— P21/INTPO
P37/T03 Oe——ef 14 56 [«—) P20/NMI
P00 (Oe— 15 55 ———=() AsSTB
Po1 Oe—1 16 54 fe——) P40/ADO
P02 Oe——o 17 53 fe—=() P41/AD1
P03 (Oe——o 18 52 —— Vs
e S I uPD78P214L 51 ——O vss
Pos (Oe—— 20 50 fe——=() P4a2/AD2
Pos Oe— 21 49 |+——=() Pa3/AD3
Po7 Oe—-] 22 48 |e«——={() Pa4/AD4
NC O—— 23 47 fe—() P45/ADS
P67/REFRQ/AN7 (Oe——of 24 46 f——) Pa6/ADE
PEB/WAIT/ANG (Oe—e] 25 45 [+——=() P47/AD7
PeSWR (Ore—] 26 44 fo——= P50/AB
27 28 29 30 31 32 33 34 35 36 37 38 39 40 41 42 43
sSSIs Ss5s$3s55
ageRe" S O
Remarks 1. Pin compatible with 4PD78210L.
2. NC: not connected internaily.
BB Lu427525 0085909 455 W s
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NEC uPD78P214

{20 PROM Programming Mode (P20/NMI = 12.5 V, RESET =L}

(a) 64-pin plastic shrink DIP, 64-pin plastic QUIP, and 64-pin ceramic shrink DIP (CERDIP) (with window)

A3 O—=f 1 ~ 64 —0O Az
Ad O—l 2 63 —O A1
As O—=13 82 f«—(O A0
Ae O—=] 4 &1 —O
A7 O—=>s 60 —O
{Open)
(L){ O=—1 ¢ s —0
Qi 7 58 —O
CE O—={s8 57 —O
OE O—»f 9 56 O
O—4 10 85 —O
(L){ O— 5 —0 b (L)
O— 12 53 O
O— 13 1551 52 —O
RESET O—={ 14 999 51 |—O
(Open) O—{ 15 §§§ 50 —O
G O— 16 ggg 49 —O Voo
vss O—1 17 oss a8 —O v
ity O— 18 47 —O
Ald O—f 19 46 —O }(U
A13 O— 20 a5 —O
A12 O—el 21 4 —0 }(Open)
A11 O— 22 43 —O
A10 O—-={ 23 42 —0
w O 24 41 —O
A8 O—ef 25 20 }—o [©
D7 O=—= 26 33 —0
D6 Oe—e] 27 38 —O
D5 O=—e{ 28 37 —0O A9
D4 Q== 29 36 [=—O P20/NMI
D3 QO=—e] 30 35 ——O (Open)
D2 Qe 34 O DO
vss O—1 32 33 pe—=O DI

Note Processing for pins which are not used in the PROM programming mode is indicated in parentheses.
L : Connect these pins independently to VSS via a resistor.
G : Connect these pins to VSS.
Open : No connection required.

B Lu2?525 0085910 177 I
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NEC pPD78P214

(b) 64-pin plastic QFP

_ &
8 .S ¢2 32z S 3
- 1 64 63 62 61 60 59 58 57 56 55 54 53 52 51 50 438
O—2 47 —0O
(w 3 *® O
O—— 4 O 45 O tw
O—s “ —0
RESET O———=] 6 ® 3 —0
topeny O——— 7 09‘0 2 —-O |
6 O——s g 41 —— v
vs O——— 9 8 0 ——O Ve
as O——f 10 § 33 ———O
A1s O—— 11 38 O }(L)
A3 O—] 12 37 ———0O
A1z O—f 13 3 —O }(Opem
AT O— 14 35 @)
A0 O—=f 15 s ——0 }(m
w O——— e 33 ——O
17 18 19 20 21 22 23 28 25 26 27 28 29 30 31 32

D7
D6
D5
D4
D3
D2
Vss
D1
Do
A9

—_—
—
o
=

{Open)
P20/NMI

Note Processing for pins which are not used in the PROM programming mode is indicated in parentheses.
L : Connect these pins independently to Vss via a resistor.
G : Connect these pins to Vss.
Open : No connection required.

B Lu27525 0085911 003 mm 7
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NEC

uPD78P214

(c) 74-pin plastic OFP

A8

D7

D6

DS

D4

D3

D2

Vss
Vss

D1

Do
(Open)
NC
P20/NMI
A9

{c]]

O [}1]
=z, < o

(L}

—0) an
—— A12
—() A3
—QO (6

= [
8 {5
o Ix
64 63

—QO w
3 f+—0O a0
8 0O a1s
8 H—"0 w
Q_OVss
8'-—() Vss

/74 72 71 70 65 62 61 (5059585756
O——=f 1 55
Oe——> 2 54
Oe—| 3 53
Oq-——>4 52
OQe—> s 51
Oe—>] 6 50
COe—- 7 FOD 49
O—— s % a8
O——— s N 47
Oe—> 10 § 46
Qe—] 1 & 45
O 12 < 4
O————-1 13 43
O——f 14 42
O—— 15 a4
O— 16 40
O— 7 39
O— s 38

19 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37

|

: s

(L)[ O—

[ —
Q

{Open) [
Ver
Voo
Voo
(L

()

le——() A7
—— (O (Open)
4———-0 A6
<——O A5
la————( A4

——{) NC

—( A1
le—() A0

————-O {Open)
——O NC

—O {Open)
—O W

Note Processing for pins which are not used in the PROM programming mode is indicated in parentheses.

L
G

: Connect these pins independently to Vss via a resistor.
: Connect these pins to Vss.

Open : No connection required.

Remarks

NC : not connected internally.
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NEC uPD78P214
(d} 68-pin plastic QFJ
H
—_— — =N —
2 8 8s 2 ¢ e
— > > D e —a ————
TO T CO00O0
/9876543216867666564636261
w | 10 O 6 H———-0O
11 59 ———O)
12 8 —0O
{Open)
13 57 fje—— A9
14 56 fe——) P20/NMI
AO 15 55 ———) (Open)
At 16 54 le—) DO
A2 17 53 je—( D1
52 b—O v
A3 18 uPD78P214L *
Ad 19 51 O vss
A5 20 50 [«——=( D2
A6 L 21 49 j«——() p3
A7 22 a8 le—=0 ps
NC 23 a7 fe— s
24 46 [+—() D6
L 25 as fa—) p7
CE 26 44 f—() a8

27 28 28 30 31 32

34 35 36 37 41

W ——

w

33
<
@
a
e

woO——as

(G)
Vss
Vss

A5 O—>

38 39
X e
a4 <

A2 O——| 8
At O——»

42
e
«

Note Processing for pins which are not used in the PROM programming mode is indicated in parentheses.

L
G

Open : No connection required.

Remarks NC : not connected internally.

This Material Copyrighted By Its Respective Manufacturer

: Connect these pins independently to Vss via a resistor.
: Connect these pins to Vss.
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NEC uPD78P214
POO to PO7 Port 0 RD Read Strobe
P20 to P27 Port 2 WR Write Strobe
P30 to P37 Port 3 WAIT Wait
P40 to P47 Port 4 ASTB Address Strobe
P50 to P57 Port5 REFRQ Refresh Request
P60 to P67 Port 6 RESET Reset
P70 to P75 Port7 X1, X2 Crystal
TOO to TO3 Timer Output EA External Access
(o] Clock Input ANO to AN7 Analog Input
RxD Receive Data AVRer Reference Voltage
TxD Transmit Data AVss Analog Ground
SCK Serial Clock Voo Power Supply
ASCK Asynchronous Serial Clock Vss Ground
SBO Serial Bus NC Non-Connection
Si Serial Input CE Chip Enable
SO Serial Output OE Output Enable
NMI Non-Maskable Interrupt Vep Programming Power Supply
INTPO to INTPS Interrupt From Peripherals
ADO to AD7 Address/Data Bus
A8 to A19 Address Bus

10
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uPD78P214

NEC

INTERNAL BLOCK DIAGRAM
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NEC uPD78P214
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NEC uPD78P214

1. PINFUNCTIONS

1.1 NORMAL OPERATING MODE

(1) Ports
Pin Name Input/Output Dual Function Pin Function
Port 0 (PO):
P00 to PO7 Output _— Use enabled as a real-time output port (4 bits x 2).
Transistor direct drive capability.
P20 NMI
P21 INTPO
P22 INTP1 Port 2 (P2):
. "
P23 INTP2/CI P20 is abled for.use as a general-purpose port
Input (non-maskable interrupt).
P24 P INTP3 However, input level can be checked in the interrupt routine.
P22 to P27 are specifiable for on-chip resistor connection
P25 INTP/ASCK in 6-bit batch by software.
P26 INTPS
P27 SI
P30 RxD
P31 TxD Port 3 (P3):
— Input/output specifiable as a bit-wise.
P32 Input/output SCK Input mode pins specifiable for on-chip pull-up resistor
P33 SO/SBO connection as a batch by software.
P34 to P37 TOO to TO3
Port 4 (P4):
Input/output specifiable for eight bits at one time.
P40 10 P47 Input/output ADO to AD7 Specifiable for on-chip pull-up resistor connection in 8 bit
batch by software.
Port 5 (P5):
Input/output specifiable as a bit-wise.
P50 to P57 Iinput/output AB 10 A15 Input mode pins specifiable for on-chip pull-up resistor
connection as a batch by software.
LED direct drive capability.
P60 to P63 Output A16 to A19
P64 RD Port 6 (P6):
— Input/output specifiable as a bit-wise for P64 to P67.
P65 WR The connection of the on-chip pull-up resistor can be
Input/output specified as a batch for input mode pins P64 to P67 in a
P66 WAIT/ANG software.
P67 REFRQ/AN7
P70 to P75 Input ANO to ANS Port 7 (P7)
13
B Lu27?525 0085917 521 MW
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uPD78P214

{2) Other than ports

Pin Name Input/Output Function Dual Function Pin
TOO0 to TO3 Output Timer output P34 to P37
o] Input Count clock input to 8-bit timer/counter 2 P23/INTP2
RxD Input Serial data input {(UART) P30
TxD Qutput Serial data output (UART) P31
ASCK Input Baud rate clock input {UART) P25/INTP4
SBO Input/output Serial data input/output (SBI) P33/SO
SI Input Serial data input (3-wire serial 1/0) P27
SO Output Serial data output (3-wire serial VO) P33/SB0
SLK Input/output | Serial clock input/output (SBI, 3-wire serial 1/O) P32
NMI P20
INTPO P21
INTP1 P22
INTP2 Input External interrupt request P23/CI
INTP3 P24
INTP4 P25/ASCK
INTPS P26
ADO to AD7 Input/output Time-multiplexing address/data bus {(external memory connection) P40 to P47
A8 to A15 Output Higher address bus (external memory connection) P50 to P57
A16 to A19 Output Expanded higher address (external memory connection) P60 to P63
RD Output Read strobe for external memory P64
WR Output Write strobe for external memory P65
WATT Input Wait insert P66/ANG
ASTB Output :.i:tcer;tei:v:ar:gr::;p:r;oafcgren;-)mu'tiplexing addresses (A0 to A7) _
REFRQ Output Refresh pulse output to external pseudo static memory P67/AN7
RESET Input Chip reset B —
X1 input
o — Crystal connection for system clock oscillation {clock to X1 enabled) —_—
—_— ROM-less operation specification (external access in the same space
EA Input as internal ROM) -
ANO to ANS P70 to P75

Input Analog volitage input for A/D converter P66/ WAIT,
ANS, AN7 P67/REFRQ
AVrer Reference voltage application for A/D converter
AVss GND for A/D converter
Voo _ Positive power supply —
Vss GND
NC —

14
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NEC uPD78P214
12 PROM PROGRAMMING MODE (P20/NMI = +12.5 V, RESET = L)
Pin Name input/Qutput Function
P20/NMI
PROM programming mode set
RESET input
AD to A4 Address bus
DO to D7 input/output Data bus
CE PROM enable input
— Input
OE Read strobe for PROM
Vrr Write power supply
Voo Positive power supply
Vss GND
NC _
15
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NEC

2. DIFFERENCES BETWEEN pPD78P214 AND uPD78214

Since the uPD78P214 is a product with the uPD78214 on-chip mask ROM replaced with a rewritable EPROM,
functions other than those related to EPROM, such as write/verify, are the same as those of the uPD78214.

Table 2-1 shows the differences between uPD78P214 and uPD78214.

For details regarding the CPU functions and on-chip hardware, refer to the uPD78214 Series User's Manual

and relevant manuals.

Table 2-1 Differences between uPD78P214 and PD78214

Item pPD78P214 pPD78214
On-chip program memory EPROM Mask ROM
EPROM programming pin Yes No

Package

= 64-pin plastic shrink DIP
+ 64-pin plastic QUIP

« 64-pin plastic QFJ

= 64-pin plastic QFP

* 74-pin plastic QFP

« 64-pin ceramic shrink DIP {with window)*

*  Reprogrammable.

16
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NEC HuPD78P214

3. PROGRAMMING

The on-chip program memory of the yPD78P214 is a 16384 x 8-bit electrically programmable PROM. For
PROM programming, the PROM programming mode is set using the NMI and RESET pins.

The programming characteristics are compatible with the uPD27C256A*. However, no write is performed to *
addresses 4000H to 7FFFH. In a data read or verify operation, FFH is read from addresses 4000H to 7FFFH.

®* Not applicable to a mode with a program pulse of 100us.

Note In PROM programming, the address range of 000H to 3FFFH should be programmed. For a program-
mer with which address specification is impossible, be sure to write FFH to address 4000H. ¥f data
guaranteed for the uPD78P214.

The use of address 4000H is reserved by NEC for the future function expansion,

3.1 OPERATING MODE

When +6 V and +12.5 V are applied to Voo pin and Vee pin, respectively, the uPD78P214 is set to the pro-__
gram-w -write/ verify mode. This mode can be reset to the operating mode described in Table 3-1 by setting CE
and OE pins.

In the read mode, the uPD78P214 can read the PROM contents.

Table 3-1 PROM Programming Operating Mode

Pin — — —

NMI RESET CE OE Vrr Voo DO to D7
Mode
Program write L H Data input
Program verify H L +125V +6V Data output
Program inhibit H H High impedance

+125V L

Read L L Data output
Output disable L H +5V +5V High impedance
Standby H /H High impedance

Note When Vre is set to +12.5 V and Voo is set to +6 V, it is inhibited to set both CE and Cﬁto L.
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NEC uPD78P214

3.2 PROM WRITE PROCEDURE .

PROM write can be executed at high speeds using the following procedure:

(1) Fix the RESET pin to the low level. Apply +12.5 V to the NMI pin. Treat all other unused pins as shown
in the pin configuration.

{2) Apply +6 V to the Voo pin and +12.5 V to the Vrr pin.

(3) Supply the initial address.

{4) Supply write data.

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

(6) Set the verify mode. If data has been written, procedure to step (8). If data has not been written, repeat
steps (4) to (6). If data cannot yet be written after repeating the three steps 25 times, proceed to step
(7).

(7) Stop carrying out the write operation assuming that the device is defective.

{8) Supply write data and then supply (number of repetitions of steps (4) to {6): X) x 3 ms program pulses
(additional write).

(9) Increment the address.

{10) Repeat steps (4) to (9) up to the final address.

The timings in steps (2) to (8) are shown in Fig. 3-1.

Fig. 3-1 PROM Write/Verify Timings

X Times of Repetitions

i: Write =i‘ Verify vi- Additional wmeal
s
AD-A14 X Address Input x

(a
. . Hi-Z X
Do-D7 --’-4"—2-< Data intput >——ﬁi———4?— Data Intput >—-H:Z—--
+ 125V -3
Ve /
Voo
+6V -

Voo /
Voo

CE linput) —\_/
OE {Input) \ / @
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NEC uPD78P214

Fig. 3-2 Write Operation Flowchart

(1} ' Start of write )

:

(2 Power voltage supply
3) Initial address supply
(4) Write data supply
{5) Program puise supply
(6)
Write Disable . .
(Less than 25 times) Write Disable {25th time)
Verify mode
Write Enable
- . X : Number of write
(8) Additional write (3X ms pulse) repetitions
(9) Address increment
< Final Address
Final address
> Final Address (¥4

I Wirite complete ) ' ' Defective device ’

19
B Lu2?525 0085523 425 1A

This Material Copyrighted By Its Respective Manufacturer



uPD78P214

3.3 PROM READ PROCEDURE i
PROM contents can be read into the external data bus (D0 to D7) using the following procedure:

(1) Fix the RESET pin to the low level. Apply +12.5 V to the NMI pin. Treat all other unused pins as shown

in the pin configuration.
(2) Apply +5 V to the Voo and Ver pins.
(3) Input the address of the data to be read to the A0 to A14 pins.

(4) Set the read mode.
{5) Output data to the DO to D7 pins.

The timings in steps (2) to (5) are shown in Fig. 3-3.

Fig. 3-3 PROM Read Timings

AO-A14 X Address Input X

T\ /
OE {Input) \ /

o007 wmmmm e omo Hmt o
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NEC uPD78P214

4. ERASE CHARACTERISTICS (1PD78P214DW ONLY)

The uPD78P214DW can erase the programmed data content (FFH) by applying light having wavelengths of
less than about 400 nm.

To erase the uPD78P214DW program memory contents, normally apply ultraviolet rays having a wavelength
of 254 nm. The total radiation required to erase the uPD78P214DW contents completely is a minimum of 15
W.s/em? {uitraviolet strength x erase time). The erase time is approximately 15 to 20 minutes {(when a 12000
HW/em? ultraviolet lamp is used). The erase time may possible become longer due to deterioration in the
performance of the ultraviolet lamp or fouling of the package window. For the erase operation, place the
H#PD78P214DW within 2.5 cm from the ultraviolet lamp. Use the ultraviolet lamp with the filter removed.

5. ERASE WINDOW SEALING (uPD78P214DW ONLY)

Except when erasing EPROM contents, apply a protective seal to the erase window. This is important to
prevent the EPROM contents from being inadvertently erased due to light other than the erase lamp or the
internal circuits other than the EPROM from malfunctioning due to light.

6. SCREENING OF ONE-TIME PROM PRODUCTS

By reason of their structure, one-time PROM products (#PD78P214CW, uPD78P214GC-ABS, uPD78P214GJ-
5B8J, uPD78P214GQ-36, and uPD78P214L) cannot be fully tested by NEC prior to shipment. After the necessary
data has been written, it is recommended that screening be performed for PROM verification after high-
temperature storage under the following conditions.

Storage Temperature Storage Period

125 °C 24 hrs.

Under the generic name “QTOP microcomputer®, NEC offers a charged service covering one-time PROM
writing, printing, screening and verification. Please consult our sales representative for details.
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NEC uPD78P214
7. ELECTRICAL SPECIFICATIONS
ABSOLUTE MAXIMUM RATINGS (Ta = +25 °C)
PARAMETER SYMBOL TEST CONDITIONS RATING UNIT
Voo -0.5 to +7.0 v
Supply voltage AVner 0.5 to Voo +0.5 v
AVss -0.5t0 +0.5 \'
\'Jl -0.5 to Voo +0.5 v
Input voitage Vi -1 -0.5 to AVner +0.5 v
Vi 2 0.5 10 +13.5 v
Output voltage Vo -0.5 to Voo +0.5 v
Output current low oL 1 pin 15 mA
All output pins total 100 mA
Output current high fon 1pin 1 mA
All output pins total -50 mA
Operating temperature Tom -40 to +85 °C
Storage temperature Teg -85 to +150 °C

« 1. 70/ANO to P7S/ANS, P66/WAIT/ANG, and P67/REFRQ/AN7 pins except for those used as A/D converter

input pins and those selected by ANIO to ANI2 bits of the ADM register when the A/D converter is not

in operation. However, it is required that the Vi absolute maximum rating is satisfied.

2. P20/NMI, EA/Vre and P21INTPO/A9 pins in the PROM programming mode

OPERATING CONDITIONS

CLOCK FREQUENCY

OPERATING TEMPERATURE (Tow)

SUPPLY VOLTAGE (Voo)

4 MHz < fxx < 12 MHz —40 to +85 °C +5.0 V110 %
CAPACITANCE (Ta = +25°C, Voo = Vas = 0 V)

PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX UNIT
input capacitance C f=1MHz 20 pF
Output capacitance Co unmeasured pins 20 of

returned to O V.
I/O capacitance Co 20 pF

I Lu2?525 0085926 534 WN
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NEC uPD78P214
OSCILLATOR CHARACTER!STICS {Ta =-40to +85 °C, Voo = +5 V +10 %, Vss =0 V)
RECOMMENDED P
RESONATOR CIRCUIT PARAMETER MIN. MAX. Unit
Ceramic X1 X2 Vss I
resonator : —
or ' i—n—i ! Oscillator frequency (fro0) 4 12 MHz
resonator ! '
| S
L - _I
nr
1 %2 l X1 input frequency (fx) 4 12 MHz
External
clock ) D
X1 input rising/Malling time
(b, be) 0 30 ns
HCMOS
Invertor
X1 input high/low level width
{twxH , twxi) 30 130 ns

Note When using the clock oscillator, wiring in the area enclosed with the dotted line should be carried

out as follows to avoid an adverse effect from wiring capacitance.

* Wiring should be as short as possible.
* Wiring should not cross other signal lines.

* Wiring should be placed close to a varying high current.
* The potential of the oscillator capacitor ground should be the same as Vss. Do not ground
pattern in which a high current flows.

» Do not fetch a signal from the oscillator.
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uPD78P214

RECOMMENDED OSCILLATION CIRCUIT CONSTANTS

CERAMIC RESONATOR
RECOMMENDED CONSTANTS
MANUFACTURER | FREQUENCY PRODUCT NAME
{MHz] €1 [pF) C2 [pF]
12 CSA12.0MT 30 30
CST12.0MT Capacitor on-chip type
Murata Mfg. Co., Ltd.
. CSA4.00MG040 100 | 100
CST4.00MG040 Capacitor on-chip type
Kyocers Corporation 12 KBR12.0M 33 | a3
CRYSTALRESONATOR
RECOMMENDED CONSTANTS
MANUFACTURER FREQUENCY PRODUCT NAME
(MHz] C1 [pFl C2 [pFl
Kinseki, Ltd. 12 HC-49/U 18 18
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NEC

uPD78P214
DC CHARACTERISTICS (Ta = —40 to +85 °C, Voo = +5 V +10 %, Vss=0V)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. MAX. | UNIT

Input voltage low Vo 0 0.8 \'
Vi Pins except for *1 and *2 2.2 Voo v

Input voltage high Vinz Pin of *1 2.2 AVner v
Vs Pin of *2 0.8Voo Voo \'

Output voltage low Vou lo. =20 mA 0.45 v
Voiz ot = 8,0 mA *3 1.0 v

Voms lon = -1.0 mA Voo-1.0 v

Output voltage high Vonz low = =100 uA Voo—0.5 v
Vous low = -5.0 mA *4 2.0 Vv

X1 input current low n oOvVEVISVi -100 HA
X1 input current high [ Viuz £ Vi < Voo 100 HA
Input leakage current Tu OVEVISVm +10 uA
Output leakage current ko 0VsVos Voo +10 HA
AVrer current Alres Operating mode fxx = 12 MHz 1.5 | 50 mA
Voo supply current loor Operating mode fxx = 12 MH2 20 40 mA
ooz HALT mode fxx = 12 MHz 7 20 mA

Data retention voltage Vooon STOP mode 2.5 5.5 \'
‘Data retention current Iooor STOP | Vooon =25V z 20 i
mode | vooos = 5V £10 % 5 50 pA

Pull-up resistor R Vi=0V 15 40 80 kQ

* 1. P70/ANO to P75/ANS, P66/WAIT, /ANG6, and P67/REFRQ/ANT pins except for those used as A/D converter
input pins and those selected by ANIO to ANI2 bits of the ADM register when the A/D converter is not
in operation.

2. X1, X2, RESET, P20/NMI, P21/INTPO, P22/INTP1, P23/INTP2/CI, P24/INTP3, P25/INTP4/ASCK, P26/INTP5,
P27/SI, P32/5CK, P33/SO/SBO, EA pins

3. P40/ADO to P47/AD7, PS0O/A8 to P57/A15 pins

4. P00 to PO7 pins
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NEC uPD78P214

AC CHARACTERISTICS (Ta=-40t0 +85°C, Voo = 45 V110 %, Vss=0V}

READ/WRITE OPERATION (1/2)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
X1 input clock cycle time torx 82 250 ns
Address set-up time (to ASTB!) 1sAST 52 ns
Address hold time (from ASTBL) *| tusta 25 ns
Address hold time (from RDT) tna 30 ns
Address hold time (from WRT) tHwa 30 - ns
RD! delay time from address toar « 129 ns
Address float time {from RD{) traR * 1 ns
Data input time from address toap * Number of waits = 0 228 ns
Data input time from ASTB! tosTo - Number of waits = 0 181 ns
Data input time from RD{ tonip Number of waits = 0 100 ns
RD! delay time from ASTBL tosTh « 52 ns
Data hold time {from RDT) thrio ] ns
Address active time from RDT tora « 124 ns
ASTBT delay time from RDT 1oRST * 124 ns
RD iow-level width twaL * Number of waits = 0 124 ns
ASTB high-level width twsTH © 52 ns
WR! delay time from address toaw * 129 ns
Data output time from ASTB. tosTop * 142 ns
Data output time from WR{ towoo 60 ns
* — . tosTw * With refreshing desabled 52 ns
WR. delay time from ASTB!
tosTwz * With refreshing enabled 129 ns
Data set-up time (to WRT) tsoown * Number of waits = 0 146 ns
Data set-up time {to WR{) tsoowr * | With refreshing enabled 22 ns
Data hold time (from WRT) * tvwop 20 ns
ASTB?T delay time from WRT towsT * 42 ns
. | i eios e .
WR low-level width
twwiz ¢ With refreshing enabled 114 ns
Number of waits = 0
WAIT! input time from address toawr 146 ns
WAITL input time from ASTB! tosTwT * 84 ns

*  The hold time includes the time to hold the Vou and Vou under the load conditions of C. = 100 pF and
Ru =2 kQ.

Remarks 1. The values in the above table are based on "fxx = 12 MHz and C. = 100 pF".
2. For a parameter with a dot{+) in the SYMBOL column, refer to “teyx DEPENDENT BUS TIMING

DEFINITION" as well.
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NEC - \ uPD78P214

READ/WRITE OPERATION (2/2)
PARAMETER SYMBOL TEST CONDITIONS MIN. MAX, UNIT

WAIT hold time from ASTBL tusTWT * No. of external waits = 1 174 ns
WATT delay time from ASTBl tostTwrn No. of external waits = 1 273 ns
WAIT! input time from RDJ toRWTL = 22 ns
WAIT hold time from RD{ tiawr + No. of external waits = 1 87 ns
WAITT delay time from RD{ torwmie | No. of external waits = 1 186 ns
Data input time from V_VTI'T townin « 62 ns
WRT delay time from WAITT towTw ¢ 154 ns
RDT delay time from WAITT towTr * 72 ns
WAIT input time from WRJ

(At refresh disabled) Tovem* 2 ne
WAIT hold time Refresh disabled tHwwT * No. of external waits = 1 87 ns
from WR{ Refresh enabled trwwrz ¢ No. of external waits = 1 5 ns
WAITT delay Refresh disabled towwTH1 & No. of external waits = 1 186 ns
time from WR{ |Refresh enabled | towwmze | No. of external waits = 1 104 ns
REFRQ. delay time from RDT tormra * 154 ns
REFRQ! delay time from WRT tOWRFQ * 72 ns
REFRQ low-level width twrraL * 120 ns
ASTBT delay time from REFRQT tonrast ¢ 280 ns

Remarks 1. The values in the above table are based on "fxx = 12 MHz and CL = 100 pF".
2. For a parameter with a dot(-} in the SYMBOL column, refer to “tcyx DEPENDENT BUS TIMING
DEFINITION * as well.
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NEC uPD78P214

SERIAL OPERATION
PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
input External clock 1.0 us
Serial clock cycle time tovax internal divided by 16 13 us
Output
internal divided by 64 53 us
Input External clock 420 ns
Serial clock low-level width twexL o internal divided by 16 556 ns
utput
Internal divided by 64 25 us
Input External clock 420 ns
Serial clock high-level width TwakH Output Internal divided by 16 556 ns
utpu
Internal divided by 64 25 us
S, SBO set-up time (to SCKT) teasx 150 ns
SI, SBO hold time {from SCKT) traax 400 ns
CMOS push-pull output
tosssx? P P t (1] 300 ns
S0/SB0 output delay time {3-wire serial 1/O mode)
{from SCKJ) Open-drain output (SBI mode),
iDssekz 0 800 ns
R.=1kQ
SBO high hold time (from SCKT) tHessx 4 tevx
—— S$B! mode
SBO low set-up time ({to SCKl) tasask 4 tovx
SBO low-level width twasaL 4 terx
SBO high-level width twasH 4 Tovx

Remarks The values in the above table are based on "fxx = 12 MHz and C. = 100 pF".
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OTHER OPERATIONS
PARAMETER SYMBOL TEST CONDITIONS MIN. MAX, UNIT
NMI| low-ievel width twan, 10 us
NMI high-level width twai 10 us
INTPO to INTPS low-level width twrr, 24 tevx
INTPO to INTPS high-level width twim 24 Tovx
RESET low-level width twnsi 10 s
RESET high-level width twhsH 10 MS
EXTERNAL CLOCK TIMING
PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
X1 input low-level width twia 30 130 ns
X1 input high-level width twacH 30 130 " ns
X1 input rise time txn 0 30 ns
X1 input fall time be 0 a0 ns
X1 input clock cycle time tovx 82 250 ns
A/D CONVERTER CHARACTERISTICS (Ta = —40 to +85 °C.Voo = +5V +10 %, Vss = AVas = 0 V)
PARAMETER SYMBOL TEST CONDITIONS MIN. TYP. | MAX. | UNIT
Resolution 8 bit
40V < AVasr € Voo
Ta=-101t0 +70 °C 0.4 %
Overall error® 34V s AVaer < Voo
Ta =-10to +70 °C o8 %
40V < AVeer 5 Voo 0.8 %
Quantization error 12 LSB
82 ns < tevx < 125 ns 360
(The FR bit of ADM is to be "0 tonx
Conversion time tecony 175 Tt < 950
ns ns
(The FR bit of ADM is to be "17) 240 towx
82 ns Stevx < 125 ns 72 tovx
. . {The FR bit of ADM is to be =0%)
Sampling time taamr
125 ns S tovx § 250 ns
(The FR bit of ADM is to be *1%) 48 tovx
AVaer
i -0. \"
Analog input voltage Viax 3 103
‘Analog input Ran 1000 MO
impedance
Reference voltage AVner 3.4 Voo v
o = 12 MHz 15 5.0 mA
AVner current Alner
STOP mode 0.2 1.5 mA

* Quantization error is not included. Represented by the ratio to full-scale value.
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terx DEPENDENT BUS TIMING DEFINITION (1/2)

PARAMETER SYMBOL| CALCULATION FORMULA MIN/MAX. 12 MHZ UNIT

X1 input clock cycle time tovx MIN. 82 ns
Address set-up time (to ASTBJ) teasT tevx — 30 MIN. 52 ns
RDU! delay time from address toan 2tevx - 35 MIN. 129 ns
Address float time (from RD{) tran tevx/2 - 30 MIN. 1 ns
Data input time from address toan (4 + 2n) tevx ~ 100 MAX. 228° ns
Data input time from ASTB! tosTio {3 + 2n) tcvx — 65 MAX. 181 ns
Data input time from RD tomin {2 + 2n) torx — 64 MAX. 100* ns
RD{ delay time from ASTBL toeTa tovx — 30 MIN. 52 ns
Address active time from RDT tona 2tovx - 40 MIN. 124 ns
ASTBT delay time from RDT tonst 2tevx - 40 MIN. 124 ns
RD low-level width twaL {2 + 2n) tovx - 40 MIN. 1242 ns
ASTB high-ievel width twaTH tevx - 30 MIN. 52 ns
WR\ delay time from address toaw Ztevx - 35 MIN. 129 ns
Data output time from ASTBl toaton terx + 60 MAX. 142 ns
_ tosren :CV:I":th :::freshing disabled) MIN. 52 ns
WR/. delay time from ASTB{

T it MIN. 129 ns

{With refreshing enabled)
Data set-up time (to WRT) tsoows | (3 + 2n) tovx - 100 MIN. 146° ns
—— tevx — 60
Data set-up time {to WR1) taoowr {With refreshing enabled) MIN. 22 ns
ASTBT delay time from WRT towst tevx — 40 MIN. 42 ns
3 -

_ o :V\;':t: ':,e;rc::hi:: disabled) MIN. 1967 ns
WR low-level width 2 + 2 torn - 50

oz (With refreshing enabled) MIN. e ns
WAIT! input time from address toawr 3tevx - 100 MAX. 146 ns
WAIT! input time from ASTBL tosTwr 21cvx — 80 MAX. 84 ns

Remarks

* Whenn=0

*n*® indicates the number of waits.
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NEC uPD78P214
terx DEPENDENT BUS TIMING DEFINITION (2/2)
PARAMETER SYMBOL CALCULATION FORMULA | MIN/MAX. 12 MHZ UNIT

WAIT hold time from ASTBJ teTwr 2Xtevx + 10 MIN. 174° ns
WAITT delay time from ASTB) tosTwrH 2(1 + X)tevx - 55 MAX. 273 ns
WAIT! input time from RD{ toawTL tevx ~ 60 MAX. 22 ns
WAIT hold time from RD{ toawr {2X -~ Ntorx + 5 MIN. g7 ns
WAITT delay time from RD. torwrn {2X + 1)tevx — 60 MAX. 186 ns
Data input time from WAITT towno torx - 20 MAX. 62 ns
WRT delay time from WAITT towrw 2terx - 10 MIN. 154 ns
RDT delay time from WA towra tovx ~ 10 MIN. 72 ns
WATT input time from WRL
(At refresh disabled) towwn. | torx - 60 MAX. 22 ns
WATT hold time| Refresh disabled| bwwr: (2X - MMevx+ 5 MIN. 87 ns
from WRI Refresh enabled Twwr2 2(X - NMevx+ 5 MIN. 5 ns
WAITT delay Refresh disabled| towwnn (2X + 1)terx ~ 60 MAX. 186* ns
time from WRJ! | Refresh enabled Towwne 2Xterx — 60 MAX. 104° ns
REFRQ! delay time from RDT tonnra 2tevx - 10 MIN. 154 ns
REFRQ! delay time from WRT towrra | tevx- 10 MIN. 72 ns
REFRQ low-level width TwaroL 2tcvx - 44 MIN. 120 ns
ASTBT delay time from REFRQT tonrast dteyx — 48 MIN. 280 ns

Remarks 1. X:The number of the external wait. (1, 2, ...)

2. tevx =82 ns (b = 12 MHz)
* WhenX=1
n
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uPD78P214

DATA RETENTION CHARACTERISTICS (Ta = -40 to +85 °C)

PARAMETER SYMBOL TEST CONDITIONS MIN. MAX. UNIT
Data retention voltage Vooon STOP mode 25 5.5 \'
Vooorn =25 V 20 A
Data retention current looon
Vooor = 5 V10 % 50 pA
Voo rise time trvo 200 Hs
Voo fail time trvo 200 us
Voo hold time (from STOP tuvo 0 ms
mode setting)
STOP release signal input tomer 0 ms
time
Oscillation stabilization wait twarr Crystal resonator 30 ms
time Ceramic resonator 5 ms
Low-level input voltage Vi 0 0.1 Vocor \'
Specified pin*®
High-level input voltage Vi 0.9 Vooor Vooon

*  RESET, P20/NMI, P21/INTPO, P22/INTP1, P23/INTP2/Cl, P24/INTP3, P25/INTP4/ASCK, P26/INTP5, P27/S,

P32/SCK, P33/SO/SBO EA pins
AC Timing Test Point
Vool V
08Voo or22V 08Voo or2.2V
:> Test Points <:
X 08V o8v
045V
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Timing Waveform

Read operation

A\ S\
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Write operation

A\ M\

AB-A15
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j————— DA el ft— ta —
ADaAD7-4( <:) ;)(47
QST LT
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NEC uPD78P214

External WAIT Signal Input Timing

Read operation

« . S S S S\ S S
Lol 6 & XX
 —(X
S VAR " [\

o " |

=5 \" — turwr
RD
[ tostwr et ht— towm

WA \ /

:
1

Write operation

O\ W W\ S S\
2 XX XX
woor <X —X X

- . -
- 1oSTWTH
- tistwr —
_______ towwT2
WR \ \!<———m—> ]
tostwr =] -
-~ o > tow
AT \ /
P topann. <P
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Refresh Timing Waveform

Refresh after read

ASTB V
/
|
RD
oArFQ toarasT —9
REFRQ
twrraL
Refresh after write

WA / l
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NEC uPD78P214

Serial Oparation
3-wire serial 1/0 mode
‘ twsx _ bwske >
5CK \; } 5‘ / \ ,Z \ /
tsssx | [ tussk
—————  foysx ————»

$O X [ owpuben X X

SBl Mode

Bus release signal transfer

i S A N

SCK
L
SBO yd X x

Command signal transfer

twsa TwsKH
tsasx tssasx |
_.' - tovsx '——’1 rbt] trssx —’L
SBO -/ X /O Data
36
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interrupt Input Timing
Wik L
NMI 0.8 Voo /
08V v
twrrH Wi, ————p]
INTPG-INTPS 0.8 Vo /
o8V
Reset Input Timing
TWRSH —eree i WRS, ——————pi
— '
RESET 0.8 Voo /
oBvV 2
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External Clock Timing
g tWX0H e
/
X1 0.8 Voo / \
08V 4 R
— — pn — - i
e tyyyq
i tevx -
Data Retention Characteristics
STOP Mode Setting
{C
2)
Voo Vooor
ll—- toreL
two < > | e Ll
tvo tvo

NMI —\ m\

{Release by Falling Edge)

0.8 Voo l
NMI /
(Release by Rising Edge} 08V

Y alRY o
ha) e

B Luy27525 00AS942 747 W

This Material Copyrighted By Its Respective Manufacturer



NEC uPD78P214

DC PROGRAMMING CHARACTERISTICS (Ta = 25 +5 °C, Vi *1= 12.5 +0.5 V,Vss=0V)

PARAMETER SYMBOL |SYMBOL®*2 TEST CONDITIONS MIN. TYP. MAX, UNIT
Input voltage high Vin ViH 2.4 Voor+0.3 \'4
Input voltage low Vi Vu -0.3 0.8 v
input leakage current e v 0 £ Vi < Voor 10 A
Vous Vo low = 400 uA 2.4 v
Output voltage high
Vowz Vowz lou = 100 uA Voo~0.7 \Y
Output voltage low Vou VoL lon = 2.1 mA 0.45 v
Output leakage current o 0 € Vo < Voor, OE = Vim 10 HA
NMI pin high-voltage e +£10 uA
input current
Program memory write mode 5.7 6.0 6.25 \%
Voor power supply voltage Voor Vee
Program memory read mode 4.5 5.0 5.5 v
Program memory write mode 1222 128 128 \Y
Vrr power supply voltage Ver Ve
Program memory read mode Ver = Voor v
Program memory write mode 6 30 mA
Voor power supply current oo ke

Program memory read mode
CE = Vi Vi=Vm 5 30 mA

Program memory write mode

= = 5 30 mA
Ve power supply current Ire Ire CE = Vu, OE = Vi

Program memory read mode 1 100 A

* 1. Voltage applied to P20/NMI pin
2. Symbol of the corresponding uPD27C256A
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PROGRAM OPERATION

AC CHARACTERISTICS (Ta=25+5°C, Ve *1 =125 +05V, Voo =6 10.25V, Vrr = 125103 V, Vss =0 V)

PARAMETER SYMBOL |SYMBOL®*2| TEST CONDITIONS MIN. TYP. | MAX. | UNIT
Address set-up time (to CEl) tsac tas 2 us
OE hold time (from input data disable) toooo toes 2 us
Input data set-up time (to CEJ) tsioc tos 2 s
Address hold time {from CET) tica tan 2 us
Input data hold time (from CET) tico tow 2 us
Output data hold time (from OET) tHooo tor o 130 ns
Ver set-up time (to CEL) tsvec tves 1 ms
Voor se-tup time (to CEL) tsvoe tves 1 ms
initial program puls width twu tow 0.95 1.0 1.05 ms
Additional program pulse width twiz torw 2.85 78.75 ms
:::n:.:_;llg)h-voltage input set-up time terc 2 us
Data output time from OE{ tpoop 1oe 150 ns

¢ 1. Voltage applied to P20/NMI pin
2. Symbol of the corresponding uPD27C256A

READ OPERATION

AC CHARACTERISTICS (Ta=25+5°C, Ve *1 =125V, Voo =5 +0.5 V, Ver = Voor, Vss = 0 V)

PARAMETER SYMBOL |[SYMBOL®*2| TEST CONDITIONS MIN. TYP. | MAX. | UNIT
Address data output time toaco tacc CE=OE=Wu 200 ns
Dsta output time from CEL tocoo e OF = Vi 200 ns
Data output time from OE! toooo toe CE = Vu 75 ns
4 | Data hoid time (from OET.CET}*3 tiooo tor CE = Vior OE = V. ) 60 ns
Data hold time (from address) taon tom CE=OE=Vu ] ns

* 1. Voltage applied to P20/NMI pin
2. Symbol of the corresponding pPDz76256A__
3. tucoo is the time counted from when either OE or CE becomes Vm.

B Lu27525 0085944 557 WA
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PROM Write Mode Timing

AOD-Al4

Vie
NMI
Vi
Ve
Ver
Voor
Vooe + 1
Voor
Voor
_ Vi
CE
Vi
_ Vm
OE
Vi
Note

X

Effective Address

tsac

tHoo0

~N
Input Data ’H Output Datg

tsIDC

P

THCID

Input Data

tsioc

| k%gkl

L

WXL_/

1. Apply Voor before Ver and shut it off after Ves.

—

2. Do not allow Vrr to become +13 V or more including an overshoot.

PROM Read Mode Timing

AO-A14

Effective Address

7" | teon

B Luy27525 0085945 49 I
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8. PACKAGE INFORMATION

64PIN PLASTIC SHRINK DIP (750 mil)

4 - 33
[elalalalalulisfulnliciuislislulsiaialalalalalisinlalalsialsblulals!

Y —
v

l:lJUULJLJLIUUUUUUUUUUUUUUUUUUUUUUUL.ll_l3l_2l

A

K
e .
0~15
P64C-70-750A,.C
NOTES ITEM MILLIMETERS INCHES
1) Each lead centerline is located within 0.17
mm (0.007 inch) of its true position (T.P.) A 58.68 MAX. 2311 MAX.
at maximum material condition. B 1.78 MAX. 0.070 MAX.
C 1.778 (T.P.) 0.070 (T.P.)
2) item “K” to eenter of leads when formed oo ~ 5503
parallel. D 0.50 0.020-0.00s
F 0.9 MIN. 0.035 MIN.
G 3.2%93 0.126=°012
H 0.51 MIN. 0.020 MIN.
| 4.31 MAX. 0.170 MAX.
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P.) 0.750 (T.P.}
L 17.0 0.669
M 0.2573:68 0.010-8:8%%
N 0.17 0.007

B Luc2?525 008594k 322 IH
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64 PIN PLASTIC QUIP
A

64

[T

?_- - -

3 |

b”UUU”U”U”U”U”U”U“U“U“U”UHU”U”U”

NOTE

Each lead centerline is located within 0.25 mm
(0.010 inch) of its true position (T.P.) at maxi-
mum material condition.

B L427525 0085947 269 WA

—f
N
P64GQ-100-36

ITEM MILLIMETERS INCHES

A 41,5283 1.634883%

c 16.5 0.650

H 0.50%%° 0.0202888%2

I 0.25 0.010

J 2.54 (T.P) 0.100 (T.P.)

K 1.27 (T.P) 0.050 (T.P.)

M 1.18% 0.043788%

N 0.252858 0.0102888%

P 4.0%03 0.157:28812

s 3.6 0.142:88%

w 24.13*'°%° 0.950*°%42

X 19.05%'9 0.750%%°%42
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64PIN CERAMIC SHRINK DIP (CERDIP) (WINDOW) (750 mil)

D - {7 -
Mo g — g e e g =g — g — =g =g =a—g=pg—jmgpegegepmympmg - g
1 32
A
CK]
L
1——-—L————1
1
-
= .
M 0~15
P64DW-70-750A1
NOTES . ITEM MILLIMETERS INCHES
1) Each lead centeriine is located within 0.25 mm -
(0.01 inch) of its true position (T.P.) at maximum A 58.68 MAX. 2.310 MAX.
material condition. B 1.78 MAX. 0.070 MAX.
Cc 1.778 (T.P), 0.070 (T.P)
2) hem K’ to center of leads when formed 50 5o
parallel. D 0.46 0.018 *~
F 0.8 MIN. 0.031 MIN.
G 3 5 303 0.138 20012
H 1.0 MIN. 0.039 MIN.
| 3.0 0.118
J 5.08 MAX. 0.200 MAX.
K 19.05 (T.P) 0.750 (T.P)
L 188 0.740
M 0.25 *°% 0.010 2553
N 0.25 0.01
S 97.62 $0.300
“ -
B Lu27?525 DDABSHHB 1TS
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64 PIN PLASTIC QFP ((J14)
B
33
= 32pX
! detait of lead end
———
—r] =
[——a = —— -
[——= =1
= - e — L
—rx] -]
—— r— 2
—r = —] ©
= O == &
—rx] | _—
h 64 17]
w / 16 ==
G H
K
I [
o
{EWav it A 5
L
P64GC-80-AB8-3
NOTE ITEM| MILLIMETERS INCHES
Each lead centerline is located within 0.15
mm {0.006 inch) of its true position (T.P.) at A 17.620.4 0.693+0.016
maximum material condition. B 14.020.2 0.551+9.%08
c 14.0%0.2 0.551:35%3
D 17.620.4 0.693%0.016
F 1.0 0.039
G 1.0 0.039
H 0.3520.10 0.014:333¢
| 0.15 0.006
J 0.8 (T.P) 0.031 (T.P.)
K 1.8£0.2 0.071+0.008
L 0.820.2 0.031:33%3
M 0.15:548 0.006-39%4
N 0.10 0.004
P 2.55 0.100
Q 0.1x0.1 0.004£0.004
S 2.85 MAX. 0.112 MAX.
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74 PIN PLASTIC QFP (OJ20)

A
B
AAARAAAAAAAAARAAERA
& 56 38
57 37Em
==
=o-]
==
==
===
===
=--]
+ = O o
=a
==
==
=5
==--]
I
==
74 19=
i 1 18 =
-“’— —G2
& Hie[ 1§

detail of lead end

’

NOTE

Each lead centerline is located within 0.20
mm (0.008 inch) of its true position (T.P.) at
maximum material condition.

This Materi al

§°156°

S74GJ-100-584-2

ITEM| MILLIMETERS INCHES
A 23.2£0.4 0.913:3818
B 20.0%0.2 0.787:33%2
c 20.020.2 0.787:33%
D 23.210.4 0.913:3813
F1 2.0 0.079
F2 1.0 0.039
Gy 2.0 0.079
G2 1.0 0.039
H 0.40£0.10 0.016:58%
I 0.20 0.008
J 1.0(T.P) 0.039 (T.P.}
K 1.620.2 0.063%0.008
L 0.80.2 0.031:38%
M 0.15%:88 0.006:3:5%%
N 0.12 0.005
P 3.7 0.146
Q 0.120.1 0.00420.004
s 4.0 MAX. 0.158 MAX.
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68 PIN PLASTIC QFJ ([(J950 mil)

A ;
| 2
| (i alaolclclalinlialclolelelalelee o, t
! 1
s | J |
e : D i
0 i 1| |
q | h
g 8|
0 1l
g n
68( 1]
e - 5 oo
0 0 i
g 0 !
g B i
g g .
0 l O |
g o
2 D
g i
uuuuuuuuyuuuuuuu bt
7 f . ~+E
LI T
} ) | ‘ ‘ '
o T ! —>
!I; i 3y |
v —— I
- ' -l |
: MES N® |
!g
[
PBBL-50A1-2
NOTE ITEM MILLIMETERS INCHES
Each lead centerline is located within 0.12
mm {0.005 inch) of its true position (T.P) at A 25.220.2 0.89220.008
maximum material condition. 8 24.20 0.953
[ 24.20 0.953
D 25.2£0.2 0.992x0.008
13 1.9420.15 0.076°3 3%
F 0.6 0.024
G 4.420.2 0.173:3%:
H 2.820.2 0110953
I 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 0.01628:58¢
N 0.12 0.005
P 23.12£0.20 0.910:33%
Q 0.15 0.006
T RO.8 R 0.031
v 0.20:548 0.008:3%%
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9. RECOMMENDED SOLDERING CONDITIONS

This product should be soldered and mounted under the conditions recommended in the table below.
For details of recommended soldering conditions for the surface mounting type, refer to the information

document "Surface Mount Technology Manual® (IEI-1207).
For soldering methods and conditions other than those recommended below, contact our salesman.

Table 9-1 Surface Mounting Type Soldering Conditions

(1) uPD78P214GC-ABS : 64-pin plastic QFP ( J 14mm )

Recommended
Soldering Method Soldering Conditions Condition
Symbol
Package peak temperature: 230 °C, Duration: 30 sec. max. (at 210 °C or above)
IR30-162-1%2

Infrared reflow Number of times: Once
Time limit: 2 days*1 (thereafter 16 hours prebaking required at 125°C)
Package peak temperature: 216 °C, Duration: 40 sec. max. (at 200 °C or above)

VPS Number of times: Once VP15-162-1%2
Time limit: 2 days*? (thereafter 16 hours prebaking required at 126 °C) -
Pin part heating Pin part temperature: 300 °C max., Duration: 3 sec. max. (per device side) —_—

{2) pPD78P214GJ-5BJ : 74-pin plastic QFP ( T 20mm )

Recommended
Soldering Method Soldering Conditions Condition
Symbol
Package peak temperature: 230 °C, Duration: 30 sec. max. (at 210 °C or above}
Infrared reflow Number of times: Once IR30-107-1
Time limit: 7 days®1 (thereafter 10 hours prebaking required at 125 °C)
Package peak temperature: 215 °C, Duration: 40 sec. max. (at 200 °C or above)
VvPS Number of times: Once VP15-107-1
Time limit: 7 days®1 (thereafter 10 hours prebaking required at 125 °C)
Pin part heating Pin part temperature: 300°C max. Duration: 3 sec. max. (per device side) —_—
(3) pPD78P214L : 68-pin plastic QFJ ( 1) 950mil )
Recommended
Soldering Method Soldering Conditions Condition
Symbol
Package peak temperature: 215 °C, Duration: 40 sec. max. (at 200 °C or above)
VvPS Number of times: Once VP15-107-1
Time limit: 7 days®1 (thereafter 10 hours prebaking required at 126 °C}
Pin part heating Pin part temperature: 300 °C max. Duration: 3 sec. max. (per device side) _—

* 1. For the storage period after dry-pack decapsulation, storage conditions are max. 25 °C, 65% RH.
2. This condition is not applicable to the *K" specification product.

Note Use of more than one soldering method should be avoided (except in the case of pin part heating).

4 M Lu27?525 0085952 L2k
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Table 9-2 Insert Type Soldering Conditions

uPD78P214CW : 64-pin plastic shrink DIP(750mil)

#PD78P214DW  : 64-pin ceramic shrink DIP {CERDIP){with wundow){750mil)
uPD78P214GQ-36 : 64-pin plastic QUIP

Soldering Method Soldering Conditions

Wave soldering

(lead part only) Solder bath temperature: 260 °C max., Duration: 10 s6ec. max.

Pin part heating Pin part temperature: 260 °C max., Duration: 10 sec. max.
Note

Ensure that the application of wave soldering is limited to the lead part and no solder touches the
main unit directly.

Notification

A version of this product with improved recommended soldering conditions is available.
For details (improvements such as infrared reflow peak temperature extension (235°C),
of times : twice, relaxation of time limit), contact NEC sales personnel.

number

49
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APPENDIX. DEVELOPMENT TOOLS

‘The following development tools are available for system development using uPD78P214.
For development tools manufactured by a third party, see the "78K/Il Series Development Tools Selection

Guide (EF-2)".
Hardware (1/2)

The IE-78240-R-A is a functionally enhanced version of the IE-78210-R and IE-78240-R, and is
an in-circuit emulator for use with the entire uPD78214 series. h can be used when a PC-9800
series or IBM PC/AT™model is used as the host machine. The separately availabie sereen
debugger and device file are required, and in combination with these it is possible to perform

1E-78240-R-A debugging at the C language or structured assembly language source program level.
More efficient debugging and program testing is possible through simultaneous data access
and program fetch trace and C0O coverage functions, etc.
if the user already has an IE-76210-R or IE-78240-R, this can be used in the same way as the [E-
78240-R-A by purchasing a separately available board (IE-78200-R-BK).
IE-78210-R and IE-78240-R are in-circuit emulators which can be used in common with the
uPD78214 series. Debugging is performed by connecting a host machine or a console.
Connecting it to a host machine permits a symbolic debugging, object file transfer to a host

IE-78240-R machine, and efficient debugging.

{E-78210-R* This tool incorporates RS-232-C serial interface for 2 channels, which enables connection to
the PG-1500 PROM programmer.
The IE-78240-R also executes the high-speed down loading of an object file and symbol file via
Centronics I/F.

IE-78240-R-EM This board upgrades an in-circuit emulator for the 75X series and 78K series to the IE-78210-R,

IE-78210-R-EM*

IE-78200-R-EM IE-78240-R or IE-78240-R-A.

{E-78200-R-BK For details, refer to "System upgrade” described later.

EP-78210CW* This is an emulation probe for uPD78P214CW.

EP-78240CW-R EP-78240CW-R is the same product as EP-78210CW except its longer cable length.

EP-78210GC*
EP-78240GC-R

This is an emulation probe for uPD78P214GC-ABS.
it should be used together with EV-9200GC-64.
EP-78240GC-R is the same product as EP-78210GC except its longer cable length.

This is an emulation probe for yPD78P214GJ-584.

EP-78210GJ* It should be used together with either EP-78210L, EP-78240LP-R or EV-9200G-74.
This is an emulation probe for uPD78P214GJ-5BJ.
EP-78240GJ-R it should be used together with EV-9200G-74. Unlike the EP-78210GJ, this is an integral probe,

allowing easy operation.

EP-78210GQ*
EP-78240GQ-R

This is an emulation probe for uPD78P214GQ-36.
EP-78240GC-R is the same product as EP-78210GQ except its longer cable length.

EP-78210L*
EP-78240LP-R

This is an emulation probe for yPD78P214L.
EP-78240LP-R is the same product as EP-78210L except its longer cable length.

*  No longer manufactured.

Remarks The cables EP-78210GJ, EP-78210GC, EP-78240GC-R, EP-78240GJ-R are respectively provided
with one piece of the socket EV-9200GC-74 or EV-9200GC-64.

This Material Copyrighted By Its Respective Manufacturer
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Hardware (2/2)
EV-9200G-74 This is a socket mounted on the board of user system which is made for uPD78P214G.J-5BJ.
tt should be used together with either EP-78210GJ or EP-78240GJ-R.
EV-9200GC-64 This is a socket mounted on the board of user system which is made for HuPD78P214GC-ABS.
It should be used together with either EP-78210GC or EP-78240GC-R.
PROM programmer which enables a single-chip microcomputer with on-chip PROM to be
PG-1500 programmed in stand-alone mode or by operations from a host machine by connection of the
* supplied board and separately available programmer adapter. Typical PROMs from 256K bits to
4M bits can also be programmed.
~ This is a PROM programmer adapter for uPD78P214CW/78P214DW, and should be used in
PA-TBP214CW | combination with PG-1500, tc.
R This is a PROM programmer adapter for uPD78P214GC-AB8 and should be used in combination
PA-78P214GC with PG-1500, etc.
PA-78P214GJ This is a PROM programmer adapter for yPD78P214GJ-5BJ and should be used in combination
with PG-1500, etc.
This is a PROM programmer adapter for uPD78P214GQ-36 and should be used in combination
PA-78P214GQ with PG-1500, etc.
PA-78P214L This is a PROM programmer adapter for uPD78P214L and should be used in combination with
PG-1500, etc.

* No longer manufactured.

Remarks EV-9200GC-74 or EV-9200GC-64 is available by the 5- piece set (ordered in units of a set).

B bLuy27?525 0085955 335 W
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Software

@ Language Processing Software (1/2)

A relocatable assembiler package which can be used by the entire 78K/l series.
Because it is a relocatable assembler with a macro function, development
efficiency can be improved.

A structured assembler which can describe explicitly the program control
structure is also provided. Thus program productivity and maintainability can be
improved.

Host Machine os Supply Medium Ordering Code
MS-DOS™ 8-inch 2D *1 USS5AIRA78K2
78K/ series PC-9800 {Ver.3.30 to 5-inch 2HD 4S5A10RATSK2
relocatable essembler series
Ver.5.00A*3) .5~
(RA7SK/M) 3.5-inch 2HD USSAT3RA78K2
PC DOS™ 5-inch 2D *2 HSTB11RA78K2
IBM PC/ AT
{Ver.3.1) 5-inch 2HC uS7B10RA78K2
HP-UX™
HP9000 series 300™ HS3H15RA78K2
series (rel.7.058)
Sun OS™ :
SPARKstation™ Cartridge tape | ooy 15RA78K2
(rel.4.1.1) (QiC-24)
EWS-4800 series™ EWS-UX/V™
S3M15RA78K2
{RISC) (rel.4.0)
A C compiler which can be used by the entire 78K/l series.
its language specification is compliant with ANSI, thus programs can be
converted into ROM. It is provided with such functions as special function
register manipulation, bit manipuliation, variables using short direct addressing,
interrupt control functions. Use of these function allows efficient programming
and higher object efficiency to be achieved.
It is aiso provided with start-up routine sample programs and standard function
object libraries.
Use of this compiler requires 78K/Il series relocatable assembler (RA78KAI).
Host Machine os Supply Medium Ordering Code
78K/l| series
C compiler PC.9800 MS-DOS 5-inch 2HD US5A10CCT8K2
(CC78KAN) series (Ver.3.30 to
Ver.5.00A3) 3.5-inch 2HD HS5A13CCT78K2
PC DOS 5-inch 2D *2 #S7B11CC78K2
1IBM PC/ AT
{(Ver3.1) S-inch 2HC uS7810CC78K2
HP-UX
HP9000 series 300 uS3H15CC78K2
{rel.7.05B)
Sun 0OS :
SPARKstation Cartridge tape | 53¢15¢cCT78K2
(rel.4.1.1) (QIC-24)
EWS-4800 series EWS-UX/NV
S3M15CC78K2
(RISC) {rel.4.0)

B L4y27525 D00A5956 271 1A
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* 1. No longer available for purchase with 8-inch 2D. 5-inch 2HD or 3.5-inch 2HD should be selected instead.
i it has been purchased with 8-inch 2D, the 5-inch 2HD will be sent in the next version upgrade.
2. The 5-inch 2D version is no longer sold. Please note that users who have previously purchased software
in 5-inch 2D format will be sent future version upgrades in 5-inch 2HC format.
3. The task swap function, which is provided with Ver.5.00/5.00A, is not available with this software.

@ Language Processing Software (2/2)

A source program of a library which belongs to the CC78K/II. Required to
improve (to adapt more to the user specifications.) the library.
Host Machine (03 Supply Medium Ordering Code
MS-DOS §-inch 2HD HUS5A10CCT78K2-L
PC-9800
series {Ver.3.30 to
78K/ series Ver.5.00A%) 3.5-inch 2HD HS5A13CCT8K2-L
C compiler
library source file PC DOS
IBM PC / AT inch S7B10CC78K2-L
(CCT8KAI-L) (Ver3.1) S-inch 2HC # ¢
HP-UX
* HPS000 series 300 HuS3H15CC78K2-L
(rel.7.05B)
* SPARKstati Sun 0S Cartridge tape S3K15CC78K2-L
station In -
(rel.4.1.1) (QIC-24)
EWS-4800 series EWS-UXNV SIMISCCIBK-L
* (RISC) (rel.4.0) K

* The task swap function, which is provided with Ver.5.00/5.00A, is not available with this software.
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@  In-Circuit Emulator Software

Program which controls the 78K/Il series in-circuit emulator. Used in conjunction
with the device file (DF78210).
Using the IE-78240-R-A or an in-circuit emulator system-upgraded to equivalence
with the I[E-78240-R-A , can be used with a PC-9800 series or IBM PC/AT host
machine.
This software enables highly efficient debugging to be performed through
functions for source program level debugging of programs written in C language,
Screen debugger structured assembly language or assembly language, and host machine screen
(SD78K/IN splitting for the simultaneous display of various kinds of information.
Host Machine oS Supply Medium Ordering Code
PC.8800 ms-DOS 5-inch 2HD #S5A10SD78K2
R (Ver.3.30 to
series Ver.5.00A*1) 3.5-inch 2HD | uS5A13SD78K2
PC DOS
iBM PC/ AT 5-inch 2HC uS7B10SD78K2%2
{Ver.3.1)
Required to perform uPD78214 series debugging in conjunction with the screen
debugger {SD78KM).
Host Machine 0S Supply Medium Ordering Code
Device file
MS-DOS .
(DF78210) PC-9800 5-inch 2HD ﬂ55A10DF78210
. (Ver.3.30 to
seres Ver.5.00A*1) 3.5-inch 2HD | uS5A13DF78210
PC DOS
iIBM PC/ AT 5-inch 2HC HS7B10DF78210%2
{(Ver.3.1)
A program which controls the IE-78210 from the host machine. lts automatic
command execution capability allows more efficient debugging.
IE-78210-R Host Machine 0s Supply Medium Ordering Code
WE-76210-R-EM MS-DOS ginch 2D *3 | uS5A1IE78210-PO1
control program
(IE78210) PC-9800 (Ver.3.30 to S-inch 2HD 4SSA10IE78210-PO1
series
Ver.5.00A*1) 3.5-inch 2HD USSA13IE78210
PC DOS 5-inch 2D *4 uS7B11IE78210-P02
IBM PC/ AT
(Ver.3.1) 5-inch 2HC US7B10IE78210
A program which controls the IE-78240 from the host machine.
hs automatic command execution capability allows more efficient debugging.
Host Machine oS Supply Medium Ordering Code
IE-78240-R ‘
{E-78240-R-EM MS-DOS 8-inch 2D *3 HUSSATIE78240
control program PC-9800 (Ver.3.30 to 5-inch 2HD 4S5A10IE78240
(IE78240) series
Ver.5.00A®1) 3.5-inch 2HD HUS5A13IE78240
PC DOS 5-inch 2D *4 uS7B111E78240
IBM PC/ AT
{Ver.3.1) 5-inch 2HC HSTB10IE78240
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The task swap function, which is provided with Ver.5.00/5.00A, is not available with this software.
Under development.

No longer available for purchase with 8-inch 2D. 5-inch 2HD or 3.5-inch 2HD should be selected instead.

If it has been purchased with 8-inch 2D, the 5-inch 2HD will be sent in the next version upgrade.

4. The 5-inch 2D version is no longer sold. Please note that users who have previously purchased software

in 5-inch 2D format will be sent future version upgrades in 5-inch 2HC format.

@ PROM Programmer Software

Controls the PG-1500 on the host machine, with the PG-1500 and host machine

connected via a serial or parallel interface.

Host Machine 0s Supply Medium Ordering Code
PG-1500
MS-DOS .
controller 5-inch 2HD HS5A10PG1500
PC-9800 (Ver.3.30 to
series Ver.5.00A*1) 3.5-inch 2HD uS5A13PG1500
PC DOS 5-inch 2D *2 HS7B11PG1500
IBM PC/ AT
(Ver.3.1} 5-inch 2HC HS7B10PG 1500

-

1. The task swap function, which is provided with Ver.5.00/5.00A, is not available with this software.

2. The 5-inch 2D version is no longer sold. Please note that users who have previously purchased
software in 5-inch 2D format will be sent future version upgrades in 5-inch 2HC format.
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System Upgrade from Another In-Circuit Emulator

@  System upgrade to IE-78240-R-A

Current Emulator IE-Group Boards to be Remarks
No. Purchased
1E-78230-R-A —
{E-78140-R 1 IE-78240-R-EM
IE-78240-R 2 IE-78200-R-BK -
The high-speed download function cannot be used.
If you also have an IE Group 1/2/4 in-circuit emulator, a
IE-78112-R*1 system upgrading based on the [E Group 1/2/4 in-circuit
JE-78220-R*1 3 1E-78200-R-BK emulator is recommended.
IE-78310-R*1 IE-78240-R-EM*2 If you also have an IE Group 1 in-circuit emulator, the IE-
IE-78310A-R 78200-R-BK is not required (the IE Group 1 in-circuit emulator
contains an |IE-78200-R-BK and therefore this board can be
used).
IE-75000-R
(E-78000-R
-7 R
:: 72:&!‘ ¥ you also have an IE Group 1, in-circuit emulator, the IE-
IE-78320-R*1 1E-78200-R-BK 78200-R-BK is not required (the IE Group 1 in-circuit emulator
[E-78327-R 4 IE-78240-R-EM contains an IE78200-R-BK, and therefore this board can be
d).
IE-78330-R used)
IE-78350-R
IE-78600-R
|E-78210-R*" 5 {E-78200-R-BK The high-speed download function cannot be used.

* 1, No longer manufactured and not available for purchase.
2. When performing emulation of the uPD78214 series, if you have already the IE-78210-R-EM*1, the |E-
78240-R-EM is not required.
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@ System upgrade to |[E-78240-R

Current Emulator | 'E-GrouP Boards to be Remarks
No. Purchased
IE-78112-R*1 The high-speed download function cannot be used.
IE-78210-R*1 1 IE-78240-R-EM*2 | If you also have an IE of Group 4, use of IE cabinet of Group
IE-78220-R*1% 4 is recommended.
IE-78130-R
The high-speed download function cannot be used.
JE-78310-R*1 IE-78200-R-EM i you have an IE of Group 1, the IE-7800-R-EM is not
IE-78310A-R 3 IE-78240-R-EM*2 | required (the IE of Group 1 contains an IE-78200-R-EM and
therefore this board can be used).
IE-75000-R
IE-78000-R
IE-78320-R*1 i you have an IE of Group 1, the IE-78200-R-EM is not
IE-78200-R-EM . .
IE-78327-R required (the IE of Group 1 contains an |IE-78200-R-EM, and
4 IE-78240-R-EM .
IE-78330-R therefore this board can be used).
IE-78350-R
|E-78600-R
IE-78140-R 5 IE-78200-R-EM A system upgrading to IE-78240-R-A equivalence is recom-
|E-78230-R-A IE-78240-R-EM mended.

* 1. No longer manufactured and not available for purchase.
2. When performing emulation of the uPD78214 series, if you have already the IE-78210-R-EM*1, the IE-
78240-R-EM is not required.

* @ System upgrade to IE-786210-R*1

IE-Group Boards to be
No. Purchased

Current Emulator Remarks

IE-78112-R*1
IE-78220-R*1 1 |E-78210-R-EM*2 _

IE-78310-R*1 IE-78200-R-EM if you have an IE of Group 1, the IE-7800-R-EM is not

1E.78310A-R 2 IE-78210-R-EM*1 required (the IE of Group 1 contains an IE-78200-R-EM and
' g therefore this board can be used).

IE-75000-R
IE-78000-R
IE-78130-R
IE-78140-R
IE-78230-R
IE-78230-R-A 3 -
IE-78320-R*1
IE-78327-R
IE-78330-R
IE-78350-R
IE-78600-R

A system upgrading to IE-78210-R is not possible.
A system upgrading to 1E-78240-R is recommended.

* 1. No longer manufactured and not available for purchase.
2. IE-78210-R-EM no longer manufactured and not available for purchase. Therefore, if you do not have
the IE-78210-R-EM, a system upgrade to IE-78240-R or |E-78240-R-A is recommended.
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Built-in Software

@  Fuzzy Inference Development Support System

A program to support fuzzy knowledge data (fuzzy rules and membership

function) input/editing and evaluation (simulation).

Host Machine oS Supply Medium Ordering Code
Fuzzy knowledge
data creation tool MS-DOS S-inch 2HD 4S5A10FES000
(FES000) PC-9800 (Ver.3.10 1o
sertes Ver.3.30C) 3.5-inch 2HD | uSSA13FE9000
P
IBM PC/ AT ¢ DOS 6-inch 2HC HS7B10FES000
(Ver.3.1)
A program to convert the fuzzy knowledge data obtained by the fuzzy knowledge
data creation tool to an RA78K/ll assembler source program.
Host Machine (023 Supply Medium Ordering Code
Translator
(FT8080) PC.9800 Ms-DOS S-inch 2HD HS5A10FTS080
) {Ver.3.10 to
series .
Ver.3.30C) 3.5-inch 2HD USSA13FT9080
PC DOS
IBM PC / AT 5-inch 2HC H#S7810FT9080
(Ver.3.1)

A program to execute fuzzy inference. Executes fuzzy inference by linking with

the fuzzy knowledge data converted by the translator.
Fuzzy inference Host Machine 0s Supply Medium Ordering Code
module MS-DOS
g 5-inch 2HD uSS5AT0FI78K2
(FI78ik/M) pC ,9800 {Ver.3.10 10
series Ver.3.30C) 3.5-inch 2HD | uSSA13FI78K2
PC DOS
IBM PC/ AT 5-inch 2HC USTB10FI78K2
(Ver.3.1)

A support software to evaluste and adjust the fuzzy knowledge data at the
n in-circuit emulator.

hardware level using a

Fuzzy debugger Host Machine 0s Supply Medium Ordering Code
{FD78KANI)* _
PC-8800 Ms-DOS 5-inch 2HD uSSA10FD78K2
; (Ver.3.10 to
series .
Ver.3.30C) 3.5-inch 2HD uSBA13FD78K2
PC DOS
1BM PC/ AT 5-inch 2HC uS7B10FD78K2
{(Ver.3.1)

*  Under development
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