NEC

NEC Electronics Inc.

uPD7527A/28A/75CG28E
4-Bit, Single-Chip

CMOS Microcomputers
With FIP® Driver

Description

The uPD7527A, uPD7528A, and uPD75CG28E are 4-bit,
single-chip CMOS microcomputers with the . PD7500
architecture and FIP direct-drive capability.

The uPD7527A contains a 2048 x 8-bitROM and a 128 x
4-bit RAM. The uPD7528A contains a 4096 x 8-bit ROM
and 160 x 4-bit RAM.

The uPD7527A/28A contains two 4-bit general purpose
registers located outside RAM. The subroutine stack is
implemented in RAM for greater depth and flexibility.
The uPD7527A/28A typically executes 67 instructions
with a 5us instruction cycle time.

The uPD7527A/28A has one external and two internal
edge-triggered hardware-vectored interrupts. It also
contains an 8-bit timer/event counter and an 8-bit serial
interface to help reduce software requirements.

Thirty-one high-voltage lines are organized into the 3-bit
output port 2, the 4-bit output ports 3, 8,and 9, and the 4-
bit 11O ports 4, 5,10, and 11.

The low power consumption CMOS process allows the
use of a power supply between 2.7 and 6.0 V. Current
consumption is less than 3.0 mA maximum, and can be
further reduced in the hait and stop power-down modes.

The uPD75CG28E is a piggyback EPROM version of the
uPD7527A/28A. Pin-compatible and  function-
compatible with the final, masked versions of the
uPD7527A/28A, the uPD75CG28E is used for prototyp-
ing and for aiding in program development.

Features

[J 67 instructions

O Instruction cycle:

— Internal clock: 3.3us/600kHz, 5V

— External clock: 3.3us/600kHz, 5V

Upwardly compatible with the uPD7500 series
product family

4,096 x 8-bit ROM (uPD7528A /75CG28E)

2,048 x 8-bit ROM (uPD7527A)

160 x 4-bit RAM (uPD7528A/75CG28E)

128 x 4-bit RAM (uPD7527A)

351/0lines

31 high-voltage output lines that can directly drive a
vacuum fluorescent display (FIP)

Can select either a pull-down resistor or open-drain
output per 31 high-voltage outputs (mask optional)

FIP is the registered trademark for NEC's fluorescent indicator panel (vacuum
fluorescent display).
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50275 (NECEL-508)

Vectored interrupts: one external, two internal

8-bit timer/event counter

8-bit serial interface

Standby function (HALT, STOP)

Data retention mode

Zero-cross detector on POp/INTO input (mask
optional)

System clock (uPD7527A/7528A/75CG28E): on-chip
RC oscillator

CMOS technology

Low power consumption

Single power supply

—uPD7527A/7528A:2.7t0 8.0V

— uPD75CG28E: 5.0V

Ooo0o O ooogod

Ordering Information

Part Max Frequency
Number Package Type of Operation
uPD7527AC / 28AC 42-pin plastic DIP 610 kHz
uPD7527ACU / ZBAC}L- 42-pin plastic shrink DIP 610kHz
uPD75CG28E 7 42-pin ceramic piggyback DIP 500 kHz

Pin Configurations

uPD7527A/28A, 42-Pin Plastic DIP or Shrink DIP

rReseT (1 N/ a2 Vss
cuif 2 41 [ POg/INTO
c2d 3 40 [ POy/SCK
vpre [ 4 39 [ P0y/SO
Vo O 5 38 (1 Poyst
P53 6 37 11 P3g
P52 7 36 [1 P34
Ps; [ o 35 [QP3;
Psp 9 < 34 []P3;
a0 &  3Prgy
P2, O] 11 § 32 [ P4y
P2y/PTOUT [ 42 E a1 [J P4
P103 113 -] Y
P10 [] 14 29 [1 P8y
P10, ] 15 28 [1 P8y
P10 [} 16 27 {1 P82
P13 [ 17 26 [0 P8;
P11 ] 18 25 [ P9
Py 19 24 [ Py
P1p ] 20 23Ps;
Vop O 21 2[3 P9
45-001078A
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NEC

Pin Configurations (cont)

uPD75CG28E, 42-Pin Ceramic Piggyback DIP

ReseT [ 1 o 42 [ Vss
cu 2 PD75CG28E 41 [0 PO/INTO
cz] 3 40 |1 P0y/SCK
Vere O0 4 39 [0 P02/SO
Nc (] 5 VooO 1 280 Voo 38 [0 P03/St
ps; ] s NCQ 2 27QMSEL a7 [ ea
ol w6 Edveo Lo
P51 8 AGOHSOA" 35 :|P31
reed s AsOszaOAg - jpaz
on o A"? & 239;\11 130 PAZ
P2: dn Aso 7 zzovss a2 fpay
P2y/PTOUT [ 12 Az? 8 210“"’ 31 [1P3
P05 [ 13 4Q o ZOOCE 30 A Pa:
P10, O 14 A0010 190l7 » :]Pas
P16, [] 15 LM 1801 2 Pso
910‘ d l1¢12 178.)'5 ; gp;
P16 51 1600 7 2
A A ('am 15§ Iy 2% [ P8
P11, ] 18 - 25 [J P9g
P11y 19 24 QP9
Py ] 20 EPROM: 2732 23 [0 Po;
Vpo 21 22 [1 P93
43-001079A
Pin Identification
uPD7527A/28A and .PD75CG28E
No. Symbol Function
1 RESET Reset input
2,3 CL1, CL2 Clock pins
4 VPRE High-voltage predriver supply
5 Vi0AD High-voltage option resistor supply
7527A/ 28A only
6-9 P5g-P53 High-voltage } /0 port 5
10, 12 P23, P29 High-voltage output port 2, and output
P21/ PTOUT port trom timer / event counter (PTOUT)
13-16 P10g-P103 High-current, high-voltage | /O port 10
17-20 P11p-P113 High-voltage, high-current 1 /0 port 11
21 Vpp Positive power supply
22-25 P95-P93 High-voltage, high-current output port 9
26-29 P8y-P83 High-voltage, high-current output port 8
30-33 P4g-P43 High-voltage | / 0 port 4
34-37 P3p-P33 High-voltage output port 3
38 P03/ 8! 4-bit input of port 0; or serial data input
39 PD,/ S0 (81, serial data output (S0), serial clock
40 PD1/SCK 1/0 (SCK), and external interrupt input
4 POg /INTO (INTO} or zero-cross detect input (POp).
42 Vss Ground
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uPD75CG28E EPROM

No. Symbol Function

1 Voo Connection to pin 21 of uPD75CG28E
2 NC No connection

3-10, 21, Ag—Aqg EPROM address output

24,25

11-13,15-19  lp-I7 Data read input from the EPROM
14 Vss Connection to EPROM GND pin

20 CE Chip enable output

22 Vss Supplies EPROM OE signal

23 Ap Program counter MSB output

26 Voo Supplies Vg to the EPROM

27 MSEL Mode select input

28 Voo Supplies high-level signal to MSEL
Note:

(1) Output drivers on ports 2-5 and 8-1t are mask-optional. Accordingly,
either an open-drain output or a puil-down resistor can be selected.
V0oap is suitable for an output driver with a pull-down resistor.

(2) Ports 2-5 are suitable as FiP segment signal outputs, and ports 8-11
are suitable for FIP digit signal outputs.

(3) Ports 8-11have high-current drive capability and can drive an LED
directly.

Pin Functions, .PD7527A/28A and
uPD75CG28E

RESET
System reset (input).

CL1,CL2

Connection to the RC oscillator. CL1 is the external
clock input.

VPRE

Negative power supply for high-voltage output pre-
drivers (for ports 2-5, 8-11).

VLOAD

Negative power supply for optional load resistors (pull-
down resistors) of high-voltage output drivers (for ports
2-5,8-11). This pin is only on the uPD7527A/28A.
P53-P5¢

4-bit, high-voltage |/O port 5.

P21-P23
3-bit, high-voltage output port 2.
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PTOUT
Output port from the timer/event counter.

P103-P10p

4-bit, high-voltage, high-current 1/0 port 10. Capable of
bit set/reset by SPBL/RPBL instructions.

P1i3-P11p

4-bit, high-voltage, high-current |/O port 11. Capable of
bit set/reset by SPBL/RPBL instructions.

Vbp
Positive power supply.
P93-P9g

4-bit, high-voltage, high-current output port 9. Capable
of bit set/reset by SPBL/RPBL instructions.

P83-P8g

4-bit, high-voltage, high-current output port 8. Capable
of bit set/reset by SPBL/RPBL instructions.

P43-P4g

4-bit, high-voltage 1/O port 4.
P33-P3g

4-bit, high-voltage output port 3.

P0g-P03

4-bit input port 0. PQg is also used as the zero-cross de-

tection input.

Si
Serial data input.

SO
Serial data output.

SCK
11O serial clock.

INTO
External interrupt input.

Vss
Ground.

Pin Functions, \PD75CG28E EPROM
MSEL

Changes the addressing area of the external EPROM
and the on-chip RAM (with a pull-down resistor). Con-
necting a jumper between socket pins 27 (MSEL) and 28
{Vpp) selects uPD7527A mode (2-Kbyte EPROM, 128 x 4-
bit RAM). Leaving MSEL open selects uPD7528A mode
(4-Kbyte EPROM, 160 x 4-bit RAM).

Ao-A1

Output the low-order 11 bits of the program counter
{PCg-PC+p). Used as EPROM address signals.

An

When MSEL is high level, A1 outputs high-level signals.
When MSEL is open, Ay outputs the MSB of the PC,
which is used as the most significant address signal of
the 4-Kbyte EPROM 2732.

lo-17

Input data read from the EPROM.

CE

Outputs the chip enable signal to the EPROM.

Vpp

Pin 26 is electrically equivalent to the bottom Vpp pin
and is used to supply Vgc to the EPROM. Pin 28 is elec-
trically equivalent to the bottom Vpp pin and is used to
supply the high level signal to MSEL. Pin 1 connects to
pin 21 of uPD75CG28E.

Vss
Pin 14 is electrically equivalent to the bottom Vgg pin in
voltage, and is connected to the EPROM GND pin. Pin

22 is electrically equivalent to the bottom Vgg pin and is
used to supply the OE signal to the EPROM.

Instruction Set

Refer to the User's Manual. The instruction set appears
also as subset A4 in the data sheet for the uPD7500 se-
ries of single-chip microcomputers.
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Block Diagram, uPD7527A/28A

PO,L/INTO

INTG

i

P0,/5CK

P0,/SO

t

POy/SI

Detector

Zero- PO’
Cross

Clock
Control

cp

TimersEvent

INTT

Interrupt
1

Counter Control

INTS Serial
Interface

cL

Q L rour @

¢

VPRe ViLOAD

Port 0
Bufter

POQ—PD;

Port 2

<

Program Counter (11/12)

&

4

A4)

Progmm Memory
2048 x 8 Bits (.PD7527A)
4096 x 8 Bits (uPD7528A)

CcL B

t ¢t

System
Clock
Generator

Standby
Control

CL1  cCL2

General Registers

Instruction
Decoder

H{4) L L&)

Stack Pointer (8)

J

Voo

Data Mem:

ory
128 x 4 Bits (PD7527A)
160 x 4 Bits (.PD7528A)

-

Vss RESET

Latch
Butfer

P24-P23
PTOUT P2,

Port 3
Latch
Bufter

4 P3p-P3;

Port 4
Latch
Buffer

P4g-Pdy

Port5
Latch
Buffer

PSq-P53

Port 8
Latch
Buffer

PBg-P8;

ool da

Port9
Latich
Buffer

4 > PS-P93

Port 10
Latch
Buffer

SV VES.

<:{> P10g-P103

Port1t
Latch
Butter

<4_Jl> P11g-P1i3
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NEC uPD7527A128A175CG28E

Block Diagram, uPD75CG28E

POg/INTD P0y/SCK  P0Oy/SI
INTO P0,/SO
VPRE
POg
éero- Clock CP | Timer/Event [INTT Interrupt INTS Serial
rass Control > Counter ™ Control B Interface
Detector |,_. —

Port 0
Bufter @ Plo-P03

T T O
3

[ A4)

Port 2
Latch 3 P2y-P2;
Butfer PTOUT/P24
Port3
Latch | 4 P3g-P33
Butfer
Port 4
_ Latch Pdg-P4y
General Registers Buffer

Ag-At0 1

Address Buffer (12)
Program Counter (12)

At -—f Address

MSEL > Control Dp7C

K& I L@ Port 5
Latch <E> PSg-P53
Buffer
Port8
tatch | 8 > P8P8y
Buffer

Stack Pointer (8)

i Instruction
lp-1 Instruction
ey BT e [ —

Address Decoder
CcL & Port 9
tatch | 4 P9g~PY3
* f Butfer
Data Memary
System 160 x 4 Bits
CE - Standby Port 10
cE G:n’:r‘::or Control Latch @ P10g-P103
Buffer
Port11
Latch P11g-P113
cu cL2 Vpp Vee Vss Vss RESET o Butfer

43-00° 3688

Absolute Maximum Ratings

Ta=25°C

Power supply voltage, Vpp —-0.310 47V Output current high, ports 3, 4, 8, 9tatal, Igy -55mA
Power supply voltage, V(gap (#PD7527A / 28A) Vpp—40VtoVpp +0.3V Output current high, ports 2, 5, 10, T1total, lgy —-55mA
Power supply voltage, Vpre Vpp-12VtoVpp +0.3V Qutput current low, per pin, lg| 1B mA
Input voltage, except ports 4, 5, 10, 11, V|y -0.3Vtovpp +0.3V Output current low, all parts total, lg_ 15mA
Input voltage, ports 4, 5,10, 11, V|y Vpp—40VtoVpp +0.3V QOperating temperature, Topt —10°Cta +70°C
Output voltage, except ports 2-5, 8-11, Vg —0.3VtoVpp +0.3V Storage temperature, Tgyg —65°C to +150°C
Output voltage, ports 2-5, 8-11, Vp Vpp—40V1toVpp +0.3V Comment: Exposing the device to stresses above those listed in Abso-
Output current high. per pin: POy, P02 Ion “BmA lute Maximum Ratings could cause permanent damage. The device is

not meant to be operated under conditions outside the limits de-
OH -30mA scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect
device reliability.

Qutput current high, per pin: ports 2-5, 8~11;
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DC Characteristics

uPD7527A/28A
Ta=—10°C to +70°C,Vpp = +27V10 6.0V
_ tmts Test _ tmts Test
Parameter Symbol Min Typ Max Unit Conditions Parameter Symbol Min Typ Max Unil Conditions
Input voltage, V11 0 0.3Vpyp V  Port0, RESET Output leakage Lo -3 pA  Vp=0V; POy, POy
low Viz 0 05 Vv CL ourrent, low 305 10 JA Vp=Vpp-35V;
Vs Vop-35  03Vpp vV Ports4. 5 10,1 ports 2-5, 811
Output leakage o1 3 uhA  Vp=Vpp; except
| .
hnig:t voltage,  Vin 3 7VD3 : zDD vV Port 0, RESET current, high ports 4, 5,10, 11
Vine Vop—0. oo v ILoH? 80 wA  Vp=Vpp: ports 4,
Via 0.7Vpp ) vV Ports4,5,10,1%; 5,10, 11
45VEVpp <
6.0V Supply current, Ippy 1.0 3.0 mA Vpp=5V=10%,
normal operation R=39kQ
Vpp~-0.5 Vop vV Ports4,5,10,11;
27V<VDD< 0.4 1.0 mA VDD=3Vv
4.5V R=82kQ
Output voltage, Vg| 0.4 V POy, POy 4.5VE Supply current, 1np 200 600 pA  Vpp=5V=10%,
low Vpp < 6.0V; HALT mode R=39kQ (Note 4)
loL=1.6mA (Note 6) 60 200 pA Vpp=3V.
0.5 vV POy, POg; R=82kQ (Note 4)
loL =400 pA 210 640 pA  Vpp=5Vz10%,
Output voltage, Vgy  Vpp—2.0 vV Ports 2-5, R=39kQ (Note 5)
high lgh=—4mA 67 230 whA Vpp=3V,
(Note 1) R=82ke (Note 5)
Vpp—-2.0 vV Ports 8-11, Supply current, Ippg 0.1 10 uA  Vpp=3V(Note 4)
lpy=—10mA STOP mode 10 0 @AV o
pp=5V=10%
{Note 1) {Note 6) (Note 5)
Vop—-2.0 v rg;‘iz_‘;“A 7 30 @A Vpp=3V(Note5)
{Note 2) On-chip pull- R 80 140 220 kR Vpp-Vipoap=35V
Vpp—2.0 V_ Ports 8-11 down resistance
loh=~5mA Note:
(Note 2) () Vppe =Vppo—9V+1V. The circuit in figure 5 is recommended.
PRE
Vpp—1.0 v r01, P021, A (2) Vpre=0V.Vpp=4.5V106.0V.
oH=—1m _
Note 3) (3) Vpp=4.5V1o6.0V.
Vop—0.5 v POy, POy; {4) Without zero-cross detector.
lgy=—100 pA (5) With zero-cross detector.
Input leakage 1414 -3 A Viy=0V; POg-PO3 (6) Ports 4,5, 10, 11 are low level output or low level input.
current, low {Note 4)
[P -40 WA V=0V, POy
(Note 5)
s -10 pA Viy=0v;Cl
liLa =10 pA Viy=Vpp-35V;
ports 4,5,10, 11
Input leakage I |41 3 pA  Viy=Vpp
current, high POg-PO3 (Note 4)
Iine 40  pA Vin=Vpp, POp
(Note 5)
s 0 WA Viy=Vpp:CL1
ILiHg 80 uA  Viy=Vpp; ports 4,
510,11

3-568
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uPD7527A128A175CG28E
DC Characteristics (cont)
uPD75CG28E Uimits Tost
Ta= —10°C10 +70°C, Vpp = +5V £10% Parameter  Symbol Mim  Typ Max  Unt  Condit
Limits Test Input leakage  Ij1q -3 pA V=0V, POy-P0s
Parameter Symbol Min Typ Max Unit Conditions current, low
Input voltage, Vi 0 0.3Vpp V  Port0, RESET T8 -40 pA ViN=0V; POy
low Vi 0 05 Vv CLt ™ -0 @A Viy=0ViCU
Viiz Vpp-35 03Vpp V Ports4,5,10, 11 ILiLa -0 pA V|N=Vpp-35V,
4
Input votage,  Vigq  0.7Vpp VooV PortO, RESET ports 4, 5, 10, 11
high ” Input leakage 1y 3 WA Vin=Vpp:
Vig Voo-0.5 Vop VO current, high POy-PO;
v 0.7V V V  Ports4,5,10, 11 -
o V'H3 o OD: T Iz 40 uA ViN=Voo: PO
utput voltage, Vop . 1, FU2: ViN=Vpo;
ow loL =1.6mA :LIH3 ;‘()) HA VIN :DD, CcL1 ;
05 V POy POy Lii4 HA yin="oo: ports 4,
ToL =400 yA 10,
t leak | - Vo=0V; POy,
Output voltage, Voy  Vpp—2.0 vV Ports 2-5, 2::&":“ elzwa g6 lout 5 WA Vo=0V. PO, POy
high ioH=—4mA 1) ’ Itz =10 pA Vp=Vpp-35V;
Vop-2.0 Vv Porls 811, ports 2-5, 8-t
loy=—10mA(1) Output leakage IoH1 3 pA  Vg=Vpp; except
Vop-2.0 V_ Porls 2-5, current, high ports 4, 5,10, 11
lon=—2mA(2) ILon? 80  pA  Vp=Vpp: ports4,
Vop-2.0 V. Ports 8-, 5. 10, 11
lon=-5mA(2) Supply current, Ippy 1.0 3.0 mA R=39kQ
Vpp—1.0 V POy POy; normal operation
loy=—1mA Supply current, Ipp2 210 630 uA R=39kQ
Input current, Iy —200 WA V=0V HALT mode(3)
low (Ip-i7) Supply current, Ipp3 10 50 A
fnputcurrent, Iy 300 wA ViN=Yip STOP mode(3)
high (MSEL) Note:
{) Vpre=Vpp— 8V +1V.The circuit in figure 6 is recommended.
() Vpre=0V

Figure1. Recommended Circuit, uPD7527A/7528A

(3) Ports 4,5, 10, 11 are output off ar low input.

Figure 2. Recommended Circuit, uPD75CG28E

+5V

Voo

uPD7527  VpRg
/7528

1
T.s wF

LHDSJEL

3
T sk

VioAD

Vss

Wp—

49-001052A

Voo

nPD75CG28

VPRE

Vss

49-001054A
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Zero-Cross Detection Characteristics AC Characteristics
puPD7527A128A: T = —10°Cto +70°C,Vpp=4.5V1t0 8.0V
uPD75CG28E: Tp = —10°Ct0 +70°C,Vpp= +5V+10% yPDTSZ?A /28A
Limits ot Ta= —10°Cto +70°C, Vpp = +2.7V10 6.0V
Parameter Symbol Min Typ Max Unit Conditions Limits Tost
Zero-cross Vzx(P-P) 1 3 Vpp ACcoupled, Parameter Symbol Min Typ Max Unh Conditions
"el‘tec“"“ input C=014F Cydetime  toy 3.3 200 ps Vpp=45Vio
voiiage (Note 1) 6.0V
Zero-cross Vazx +100 mV 50Hzto 60 Hz sine 6.9 200 us
accuracy wave
POg event input  fpg 0 610 kHz Vpp=4.5Vtae
Zero-cross f2x 45 1000 Hz frequency 6.0V
detection input
frequency 0 290  kHz
POginput rise  tpoRr DA us
. time
Zero-Cross Detection Waveform
POginputfall  tpgr 0.1 us
time
e 1/fgy ] N
POg input puise tpop. 1.63 us
/\ width, low
AC Input \I\ T L™ ¥ Thzx vzxipp) POginputpulse tpgy  0.72 us Vpp=4.5Vto
: N /1 N/ azx width, high 6oV
:| ! : ! SCKcycletime foy 3.0 us  Input; Vpp=4.5V
I ': I : 106.0V
1] Iy | | 3.3 us  Output;
1l I | | Vpp=4.5V10
Zero Cross || : 6.0V
Detection
Signal J I_ I___ 6.9 us  Input
Note: In the above waveforms, both 0-to-1 and 1-to-0 transitions of the zero-cross 8.0 us Qutput
detection signal delay from the low-to-high and high-to-low transitions of the AC ——
input signal, resp Y itis that the SCK pulse tkL 3.35 us Input
leads law-to-high and/or high-to-low transition(s) of the AC input signal. width, low
49-001055A 3.8 us  Output
SCK pulse tKH 1.4 us Input, Vpp=4.5V
Capacitance width, high 6.0V
Tp =25°C, Vpp =0V, f=1.0 MHz, Unmeasured pins returned to GND 1.55 us  Output;
Vpp=4.5V1o
_ Lmis Tost 6.0V
Parameter Symbol Min Typ Max Unit Condltions Sisetuptime gk 300 ns
Input Cy 15 . pF  POg P03 (to rising-edge
capacitance of SCK)
Output Cg 15 pF  Port2 Si hold time tks| 450 ns
capacitance ) (after rising-
35 pF  Ports3,8,9 adge of SCK)
F POy,
VO ance Co B pF PO PO SO output delay tygo 850 ns Vpp=45Vto
P 35  pF Ports4,5,10, 11 time (after 6.0V
falling-edge of 1200
SCK) "
INTO puise tioH. 10 us
width, high, low tjo,
RESET pulse tRSH, 10 us

3-60
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AC Characteristics (cont)

Oscillation Characteristics

uPD75CG28E pPD7527A/28A
Ta=—10°Cto +70°C, Vpp = +5V£10% Ta = -10°C 10 +70°C, Vpp = 27 Vio 60V
Limits Tost Parameter Symbol Min Typ Max Unlt Conditons
Parameter Symbol Min Typ Max Unit Conditions System clock fcc 300 400 500 kHz R = 39 kD +2%
Cycle time toy 4.0 200 us oscillation Vop =45Vt
(Note 1) fmuency 80V
e 1
POg event input  fpg 0 500  kHz ¢ ) 150 200 250 kHz R = 82kd 2%
frequency System clock ic 10 ‘610 kHz Vpp =45Vt
POginputrise  tpgp 02 us :3“ input 6oV
time requency
(Note 2) 10 290 kHz
PO inputfall  tpop 0.2 us
time CL1inputrise tcp 01 ps
- time (Note 2)
PO input pulse tppy, 0.8 us
width, high, low tpg CL1 input fall toF 0.1
— time (Note 2)
SCKcycletime tkgy 3.0 us  Input
CL1 input oL 07 50
4.0 us  Output pulse width,
SCK pulse kL 18 us  Output low (Note 2)
widlh, low CL1 input tcH 163 50 gns Vpp=45Vto
5CK puise tkH 1.3 us  Input pulse width, 80V
width, high high (Note 2)
Siset-uptime  tgik 300 ns
(ta rising-edge uPD75CG28E
of SCK) Ta= —10°Cto +70°C,Vpp =5V £10%
Stholdtime  txgy 450 ns Uimits
(after rising- - Tost
edge of STK) Parameter Symbol Min Typ Max Unit Conditions
SO output delay tysp 850 ns Systemclock  fog 300 400 500 kHz R=39kQ+2%
time (atter oscillation M 150 190 kHz R=10k@=2%
falling-edge of frequency
5CK) {Note 1)
INTO pulse tioH, 10 us Systemcleck  fg 10 500 kHz
width, high, low tigL CLtinput
frequency
RESET pulse tRSH: 10 us (Note 2)
width, high, low 1 -
9" oW TRsL CLiinputrise  tcg 0.2 us
Data input defay tacc 700 ns time (Note 2)
time from
address CLiinputfall  tor 0.2 us
™ 700 time (Note 2)
Data input delay g ns -
time from CE CI_.1 mpqt pulse tcy. 0.8 50 us
width, high, low 1o,
Input hold time ~ ty4 0 ns
after address Note:
{)) R,C{see figure3). (2) External clock (see figure 4),
Note:

() toy=2/fggor2ifg

AC Waveform Measurement Points (Except CL1)

Figure 3. Recommended RC Oscillator Circuit

0.7 Yoo Test 0.7 Voo
03Vpp Points <<w. 0.3 Vop

49-001056A

(2]
I
)

C = 33pF =5% |1AC| = 60 boM/°C
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uPD7527A128A175CG28E

NEC

Figure 4.

Recommended External Clock Circuit

CL2

CMOS

49-001060A

Stop Mode Low Voltage Data Retention

Characteristics
uPD7527A/28A
Ta= —10°Cto +70°C

Limits Tost
Parameter Symbol Min Typ Max Unit Conditions
Dataretention  Vpppr 2.0 6.0 v
supply voitage
Data retention  IpppR 0.3 10 uA  Vpppr=2V
supply current (Note 1)

7 30 uA  Vpppr=2V
(Note 2)

Data retention  Viupr 0.9 Vpppr Vooor
RESET input +0.2
voltage high
RESET set-up  tsps 0 us
time
RESET hold time tygs 0 us
uPD75CG28E
Ta= —10°Cto +70°C

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Dataretention  Vpppr 2.0 5.5 v
supply voltage
Data retention  IpppR 7 30 uA  Vpppr=2V
supply current
Dataretention ~ Viupr 0.9 Vpppr Vooor Vv
RESET input +0.2
voltage high
RESET set-up  tgps 0 us
time
RESET hold time typs 0 us

Note:

(1) Without zero-cross detector

(2) With zero-cross detector
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Data Retention Mode Timing

STOP Mode ——————»| G?)_;;an
|+— Data Retention Mode —| Mode
Voo
\ G
Execution of @ @ C
STOP Instruction
SRS +— —1 tHRS [+—|
(@ vooor @vm @Vvimor @ Vi
Note: in data retention mode, all inputs should be made lower level than VpppR.
49-001077A

nPD75CG28E EPROM Interface

A 4-Kbyte EPROM (2732) plugs into socket pins on top of
the uPD75CG28E. A high input to MSEL selects
uPD7527A mode and fixes the Aqqoutput high level in or-
derto access the upper 2-Kbytes of the 4-Kbyte EPROM.
When MSEL is open, uPD7528A mode is seiected. All
EPROM addresses can be accessed because A1 func-
tions as the MSB of the address. Figure 5 shows the ad-
dress control unit. Figures 6 and 7 show the
uPD75CG28E connected with the 2732.

Figure 8 shows the EPROM read timing. Data is read
into the instruction buffer at the end of the T4 state. The
chip enable (CE) signal is made active during 2 states
(T3, T4) in order to decrease the power consumption of
the EPROM.

Figure 5. Address Control Unit

MSB of Ay

Address Buffer —O
Vpp (28)
to Address Decoder OMSEL o0
of Data Memory sw
On-chip
puli-down

resistor

Vss

SW on: .PD7527A Mode
SW off: uPD7528A Mode

49.0C° ZE5A
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NEC uPD7527A128A175CG28E

Figure 6. Connection with the 2732 (uPD7527A Mode)  Figure 7. Connection with the 2732 (uPD7528A Mode)

uPD75CG28E 2732 «PD75CG28E 2732
Vpp {26) Vee
Voo (26} Vee
Vpp (28) :]
MSEL Vpp (28) ——(open)
Aq1 (high) A MSEL |— fopen)
Ag-R1g N Ao-Aio Ag—Aqq N Ao-Ayy
CE CE CE CE
Vss(22) OE Vss(22) [
lg-l7 K 09-07 gtz K 09-07
Vs 18) GND Vgg(14) GND
49-001070A 49-001071A

Figure 8. EPROM Read Timing

‘ T4 ‘ ™ ’ T2 ’ T3 ‘ T4
cul
(External)
Ag-Aqq X Address X

«__/ \ /
— S—— S S G-

49-001072A
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uPD7527A128A175CG28E

Timing Waveforms

EPROM (.PD75CG28E only)

Serial Interface

- |
Ao-hin K ,i(
e } J‘
teE (e— —+|+—tH
-k gﬁ j‘
49-DO1075A
Clock
I 1t
teL cH
CL1Input
R
fen ke—tcr
le——tpoL— tpoH —]
PO Input _\ 7 S‘
tpoR— —=i e—tpoF
49-001073A
Differences Among the
uPD7527AI28AICG28E
uPD75CA28E WPDT527A uPDT528A
Program memory 4 Kbyte EPROM  On-chip 2Kbyte  Dn-chip 4 Kbyte
(2732) ROM ROM
connectable
on top
Data memory 160x4 128x4 160 x 4
(RAM)
High-voltage All open-drain On-chip load capacitor or open drain
output lines outputs output (bit by bit, mask optional)
Vioap pin No
Zero-cross Yes Mask optional
detection
Package 42-pin ceramic 42-pin plastic DIP
piggyback DIP 42-pin plastic
bottom pin shrink DIP
compatible with
uPD7527A/ 28A
Power supply 5V 27Vt 6.0V
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S0 X Output Data x
49-001074A
Interrupt Input
tRsL tPSH
RESET -\
43-001169A
Reset Input
Yo HoH—e
INTO

\_

49-001168A
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