NEC uPD7527A/28A/75CG28E

4-Bit, Single-Chip

i CMOS Microcomputers

NEC Electronics Inc. With FIPe Driver
Description Vectored interrupts: one external, two internal

The uPD7527A, uPD7528A, and uPD75CG28E are 4-bit,
single-chip CMOS microcomputers with the uPD7500
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 5 us 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 /O ports 4, 5,10, and 11.

The low power consumption CMOS process allows the
use of a power supply between 2.7 and 6.0V. 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

[0 67 instructions

J Instruction cycle:

— Internal clock: 3.3 us/600kHz, 5V

— External clock: 3.3 us/600 kHz, 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
flucrescent display).
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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: 27t060V

— uPD75CG28E: 5.0V

OO0 0O OoOooood

Ordering Information

Part Max Frequency
Number Package Type of Operation
wuPD7527AC / 28AC 42-pin plastic DIP 610 kHz
uPD7527ACU/ ZBAC}L 42-pin plastic shrink DIP 610 kHz
1PD75CG28E < 42-pin ceramic piggyback DIP 500 kHz

Pin Configurations

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

RESET[] 1+ o/ 42P0Vss
cui 2 41 [ POy/INTO
crz 3 40 [ P0,/SCK

vpre [ 4 a9 : P0,/SO

Vioan OF 5 38 [1 Poy/sl
P53 6 371 P3g
P52 (] 7 36 [J P34
Psi ] @ 35 3 P3;
psp ] 9 < 34 [0 P33
P25 O] 10 é 33 P Pag
P2, O 11 5 32 O Pay

P2y/PTOUT [ 12 § a1 [J P4y
P103 ] 13 * 30 A P4y
P10; [ 14 29 O Pagy
P10, ] 15 28 [ P8,
Piog O 1s 27 1 P8y
PI13 ] 17 26 [ Ps;
P11, ] 18 25 [1P9y
P14 [] 19 24 [ P9y
P11y 20 23 P3,
Vop O 21 20 P9

49-001078A
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uPD7527A128A175CG28BE

NEC

Pin Configurations (cont)

uPD75CG28E, 42-Pin Ceramic Piggyback DiP

RESET [] 1 A\ 4z [ vss
cu 2 PD75CG2BE 41 [0 POy/INTO
cz] 3 a0 [1 POySCK
Vere O} 4 39 [1 P02/SO
ned s Vpp O 1 280 Vpp 18 b pogsi
ps; & NC Q 2 27QMSEL 37 [y P,
PS: d - 2@ 35Qvon o N Pty
g I A504250A5 35:”31
P51E . As? 5240A9 2 3,,32
on m R MQ B 230A11 13ph P4:
pz: o A3? 7 229V55 az hpay
popTouT 12 25279 L hes
P105 (] A1Q 9 200 CE [ Pa.
P10, ] 12 Ao Qo 190'7 Zz 5] P!:
10011 150 lg
Py [ 15 l1612 17015 28 1] P84
P10y (] 1 i26131sc'>|4 27 B P2
::3 E v vssclam 15§ s i g::a
2 18 - 25 ]
P11 18 2 PPy
Py 20 EPROM: 2732 23 [0 o
Voo O 21 22 [A P9,
49-001079A
Pin Ildentification
uPD7527A/28A and uPD75CG28E
No. Symbol Function
1 RESET Reset input
2,3 cL1, CL2 Clock pins
4 VPRE High-voltage predriver supply
VIO High-voltage option resistor supply
T527A/ 28A only
6-9 P5g—P53 High-voltage | / G port &
10, 12 P23, P25 High-voltage output port 2, and output
3
P2¢/PTOUT port from timer / event counter (PTOUT)
13-16 P104-P105 High-current, high-voltage | / O port 10
17-20 P11p-P113 High-voltage, high-current 1/ 0 port 11
2 Vpp Positive power supply
22-25 P3g-P33 High-voltage, high-current output port 9
26-29 P8,-P83 High-voltage, high-current output port 8
30-33 Pdg-Pds High-voltage | /O port 4
34-37 P3p-P33 High-valtage output port 3
38 P03/ Sl 4-bit input of port 0; or serial data input
39 P0,/ 50 (S1), serial data output (S0), serial clock
40 P04/ SCK 1/0 (5CK), and external interrupt input
4 P0g/ INTO (INTO) or zero-cross detect input (POg).
42 Vss Ground
3-54
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uPD75CG28E EPROM

No. Symbol Function

1 Vop Connection to pin 21 of LPD75CG28E
2 NC No connection

3-10, 21, Ag-Aqg EPROM address output

24,25

11-13, 1519 Ip-l7 Data read input from the EPROM
14 Vigg Connection to EPROM GND pin

20 TE Chip enable output

22 Vs Supplies EPROM OE signal

23 Ay Program counter MSB output

26 Voo Supplies Ve 1o the EPROM

27 MSEL Mode select input

28 Yoo Supplies high-level signal to MSEL
Note:

(1) Output drivers on ports 2-5 and 8-11 are mask-optional. Accordingly,
sither an open-drain output or a pull-down resistor can be selected.
Vi oap 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
«PD75CG28E

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 Ioad 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 1/O port 5.

P21-P23
3-bit, high-voltage output port 2.
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NEC

uPD7527A128A175CG28E

PTOUT
Output port from the timer/event counter.

P103-P10g

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

P1i3-P1ip

4-bit, high-voltage, high-current 1/O port 11. Capable of
bit set/reset by SPBL/RPBL instructions.

Vbp
Positive power suppty.
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-voliage output port 3.
P0o-P03

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

Sl

Serial data input.

SO
Serial data output.

SCK
110 serial clock.

INTO

External interrupt input.

Vss
Ground.
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Pin Functions, xPD75CG28E 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 uPD7527 A mode (2-Kbyte EPROM, 128 x 4-
bit RAM). Leaving MSEL open selects uPD7528A mode
(4-Kbyte EPROM, 160 x 4-bit RAM).

Ap-A10

Cutput the low-order 11 bits of the program counter
{PCq-PC1p). Used as EPROM address signals.

A

When MSEL is high level, A1 outputs high-level signals.
When MSEL is open, Aj1 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

QOutputs the chip enable signal to the EPROM.

Vpbp

Pin 26 is electrically equivalent to the bottom Vpp pin
and is used to supply Vg 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
voitage, 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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nPD7527A128A175CG28E

Block Diagram, .PD7527AI28A

PO/INTO P0y/SCK  PDy/SI
INTO P04/SO
Zero- Pla cp INTT INTS ,
Cross Clock | TimeriEvent o Interrupt Serial
Detector Control Counter - Control -* Interface
cL Lb TOUT
Y

VPRE YL0AD

Port 0

Butfer POg—PDy

¥

Program Counter (11/12) ALU
Progmm Memory
2048 x & Bits (uPD75274}
4096 » 8 Bits (uPD7528A) Instruction
Decoder

CL s

Systemn
Clock Sandoy
Generator ontro
CL1 CL2 Voo Vgs

RESET

S
[

c Afd)

General Registers

H {(4) L(4)

Stack Pointer (8)

V.

Data Memory
128 x 4 Bits (.PD7527A)
160 x 4 Bits (uPDT528A)

Port 2
Latch
Butfer

P2,-P23
PTOUT P2,

Port 3
Latch 4
Buffer

P39-P33

Port 4
Latch
Buffer

Pdg-Pdy

Port 5
Latch
Buffer

PSg-P53

Port 8
Latch
Buffer

PBg-PB3

ool U4

Port9
Latch
Buffer

4 > P9g-P9

SEVEVECEORY

Port 10
Latch
Bufter

<E> P10g-P103

Port1t
Latch
Buffer

<4_JL> P11g-P1ig
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NEC uPD7527AI128A175CG28E

Block Diagram, .PD75CG28E

POQ/INTD P0y/SCK  PDy/SI
l INTO 1 P0,/SO l Vere
l T PR
" |
gero- Clock CP| Timer/Event [INTT Interrupt INTS Serial
Delr:cstf)r |_. Contre! - Counter Control Intertace
Port 0 _po
CL <> L»TOUT <> Q Bufter <ZI Poo-P0s
_ Latch :3 > Pre
) 2 {} Q Butfer PTOUT/P2,
% “; Port3
Ap-Apd 1| @ [ 8 c A4 Latch |4 > P3g—P33
¢ £ Butfer
£ g
2 £ Portd
) O Latch @ P4g—P4
General Registers Buffer
Ay ~—] Add R L@ Port 5
MSEL —» Control Bl <> Battor <€I\> PooPsa
Stack Pointer {8}
i Imstructi Ports
'0_'7 et [ A 'Decouer wre— U e [ Poo-res
Address Decoder Fvrs
o ° Latch | 4 P9g~Pl3
' <‘:> :1/!\ Buffer ::
Data Memory
B System Standb 160 x 4 Bits
& Gecn':r‘::or C::‘“"’r <> :%Eiu <,:> P10p-P103
| b b N
Latch ® P11p—-Pli3
cu cL2 Vpp Voo Vss Vss RESET ] Buffer
49-00° 3688
Absolute Maximum Ratings
Ta =25°C
Pawer supply voltage, Vpp -0.310 +7V Output current high, ports 3, 4, 8, 9tatal, Igy -55mA
Power supply voltage, Vi gap (wPD7527A / 28A) Vpp—40VioVpp +0.3V Output current high, ports 2, 5, 10, 11total, lgy -55mA
Power supply voltage, Vppe Vpp-12VtoVpp +0.3V Qutput current low, per pin, lg_ 15mA
Input voltage, except ports 4, 5, 10, 11, V|y -0.3VtoVpp +0.3V Qutput cuerent low, all parts total, g 15mA
Input voltage, ports 4, 5, 10, 11, Vg Vpp—40VtoVpp +0.3V QOperating temperature, Topt —10°Cta +70°C
Qutput voltage, except ports 2-5, 8-11, Vg —0.3VioVpp +0.3V Storage temperature, Tgrg —65°C to +150°C
Output voltage, ports 2-5, 8-11, Vg Vpp-40VtoVpp +0.3V Commaent: Exposing the device to stresses above those listed in Abso-
Output current high. per pin: PO, POz In “BmA lute Maximum Ratings could cause permanent damage. The device is

not meant to be operated under conditions outside the limits de-
Qutput current high, per pin: ports 2-5, 8-11; lgy -30mA scribed in the operational sections of the specification. Exposure to
absolute maximum rating conditions for extended periods may affect
device reliability.
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NEC

DC Characteristics

uPD7527A/28A
Ta= —10°Cto +70°C,Vpp = +2.7Vt0 6.0V
Limits Tost Limits Test
Parameter Symbol Min Typ Max Unit Conditions Parameter Symbol Min Typ Max Unit Conditions
Input voltage, V14 0 0.3vpp V  Port0, RESET Output leakage ! gL -3 uA  Vp=0V;P0y, POy
low Vg 0 05 V CLT current, low -0 uA Vg=VYpp-35V;
Via Vop-35  03Vpp V  Ports4,5 10, 11 ports 2-5, 8-11
Output leakage  lLom 3 pA  Vp=Vpp; excepl
lhnlgﬁt voltage, Vi 0.7Vpp Voo V  Port 0, RESET current, high ports 4.5, 10, 11
Vig Ypp—0.5 Voo v o ILoH? 80 wh  Vg=Vpp: ports 4,
Viia 0.7Vpp Vop V  Ports 4, 5,10, 11; 5,10, 11
45V Vpp €
5.0V Supply current, Ippy 1.0 30 mA Vpp=5V=10%,
normal operation R=39kQ
Vpp—0.5 Vpp Vv Ports4,5,10,11;
27VL VDDQ 0.4 1.0 mA VDD=3V,
45y R=82kQ
Output voltage, V. 0.4 V POy POy 4.5V< Supply current, gp 200 600 pA  Vpp=5HVvV=x10%,
e oL Vop < 6.0V: HALT mode R=33KQ (Note 4)
loL=1.6mA (Note 6) 60 200 A Vpp=3V.
05 VPO POy R=82kS (Note 4)
I =400 pA 210 640 A Vpp=5Vx10%,
Output voltage, Vg  Vpp—2.0 V_ Ports 2-5, R=39k (Note 3)
high lgh=-4mA 67 230 @A Vpp=3V,
(Note 1) R=82k< {Note 5)
Vpp—-2.0 vV Ports 8-11, Supply current, Ipp3 01 0 pA  Vpp=3V(Note d)
IOH = —10mA STOP mode 10 40 ,uA v 0,
pp=5V=10%
(Note 1) {Note 6) (Note 5)
Vop—-2.0 v rg;‘i 2_‘;“A 7 30 A Vpp=3V(Noe5)
{Nate 2) On-chip pull-  R_ 80 140 220 k@ Vpp-Vipap=35V
Vpp-2.0 V_ Ports 811 down resistance
lpH=—5mA Note:
{Note 2) (0 Vpre=Vpo—9Vx1V.The circuit in figure 5 is recommended.
VDD—10 v r01, PDQ{ A (2) VPRE= oV VDD=45Vt0 6.0V,
oH=-1m _
{Note 3) (3 VDD— 45Vto6.0V
Vop—0.5 V. POy POy {4) Without zero-cross detector.
loy=—100 A (5) With zero-cross detector.
Input leakage 114 -3 A VN=0V; POg—P03 (8) Ports 4,5, 10, 11 are low level output or low fevel input.
current, low (Note 4)
e -40 A Viy=0V; Py
(Note 5)
s -10 wA V=0V, C
ILiLa -0 wA Viy=Vpp-35Y;
ports 4, 5, 10, 11
Input leakage I 4 3 pA - Viy=Vpp,
current, high POg-P03 (Note 4)
ILinz 40  pA ViN=Vpp: POg
(Note 5)
ILiHa 0 pA  Viy=Vpp: CLI
ILing 80 pA  Viy=Vpp; ports 4,

5,10, 11
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NEC

uPD7527A128A175CG28E
DC Characteristics (cont)
uPD75CG28E Limits Tost
Ta= —10°C10 +70°C,Vpp = +5V =10% Parameter  Symbol Min Typ Max Unk  Conditions
Limits Tost Input leakage 1.1 -3 pA Viy=0V;P0y-P0s
Parameter Symbol Min Typ Max Unit Conditions current, low
Input voltage, Vi 0 0.3Vpp V  Port0, RESET e -40  pA  Viy=0V;POg
low Vie 0 05 Vv CL s -0 wA Viy=0V;CLl
Viiz  Vpp—-35 0.3Vpp V Ports4,5,10, 1 ILiLg -1 pA Viy=Vpp-35V,
ports 4, 5, 10, 11
Input voitage, Vi1 0.7Vpp Voo vV Port 0, RESET I g
high ” Input leakage 1y 3 IN=VYoD:
iz Voo-05 VooV ou current, high POg-P0;
v 0.7V v V. Ports4,510, 11 ;
I3 DD oo : lun2 40 pA ViN=Vppi Pdo
QOutput voltage, Vor 0.4 Y P01,_P02. K3 10 WA Viy=Vpp; CLT
low lgL=1.6MmA | %0 oY 7
= ' S 4,
05 vV PO, POy; e L
loL=400 A > —
1 leak | -3 Vp=0V, P04, PO
Output veltage, Vgy  Vpp—2.0 vV Pors 2-5, CIT:?EL:“ a;: g lout uh Vo PO+, P2
high loH=—4mA (1) ‘ IoLe -0 uA Vo=V2rm-35 v,
Vpp—-2.0 v Porls 811, ports 2-5, 811
lon= —10mA(1) Qutput leakage  oHt 3 wh  Vp=Vpp: except
Vop—2.0 Y Porls 2-5, current, high ports 4, 5, 10, 11
lgh=—2mA(2) lLow2 80  pA  Vp=Vpp:ports 4,
Vop—2.0 V Ports 8-, 5.0,
lgu=-5mA(2) Supply current, Ippq 10 30 mA R=39kQ
Vpp—1.0 V POy, POy; normal operation
loy=—1mA Supply current, Ippz 210 630 LA R=39kQ
Input current, I —-200 pA V=0V HALT mode(3)
fow (Ip-I7) Supply current, Ippa 10 50 pA
Input current, Iy 300 wA ViN=Vpp STOP mode(3)
high {(MSEL) Note:
{1 Vpre=Vpp— 8V +1V. The circuit in figure & is recommended.
(&) Vpre=0V
(3) Ports 4, 5,10, 11 are output off or low input.
Figure1l Recommended Circuit, uPD7527A/7528A Figure 2, Recommended Circuit, xPD75CG28E

uwPD7527

17528

Voo l ’ » +5V
+
LRDQJEL
—T.S uF
VpRE .
b
-
:: 68 kil
Vioap - 30V

- j

49-001052A

uPD75CG28

Voo

VPRE

3.3uF

49-001054A
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uPD7527A128A175CG28E
Zero-Cross Detection Characteristics AC Characteristics
pPD7527A/28A: Tp = —10°Cto +70°C,Vpp =4.5V10 6.0V
uPD75CG28E: Ty = —10°Cto +70°C,Vpp = +5V:H0% uPD7527A/28A
Limits ot Ta= —10°C to +70°C, Vpp = +2.7V 1o 6.0V
Parameter Symhol Min Typ Max Unit Conditions Limits Tost
Zer0-Cross Vzy(P-P} 1 3 Vpp ACcoupled, Paramater Symbol Min Typ Max Unit Conditions
detection input C=0.1uF Cycle time tey 33 200 us Vpp=4.5Vte
valtage {Note 1) 6.0V
Zero-cross Vazx +100 mV  50Hzto 80 Hz sine 6.0 200 s
accuracy wave -
POg event input  fpg 0 610 kHz Vpp=4.5Vtae
Zero-cross t2x 45 1000 Hz frequency 6.0V
detection input
frequency 0 290  kHz
POginputrise  tppRr 0.1 7]
. time
Zero-Cross Detection Waveform
PGpinputiall  tppr 0.1 us
time
iz POg input pulse  tpgp 1.63 us
/\ n/\ width, low
AC Input \I\ K . ¥ VAZX Vaxien) POginput pulse tpgy  0.72 us  Vpp=4.5Vto
:| ! : L SCKcycletime 1oy 3.0 us  Input; Vpp=4.5V
I ': | : 106.0V
Il h | | 33 us  Output;
il Iy ! | Vpp=4.5Vto
Zero Cross |l 6.0V
signal 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  Output
detection signal delay from the low-to-high and high-to-low transitions of the AC —
input signal, respectively. Howeves, it is possible that the zero-cross detection SCK pulse bk 3.35 us  Input
leads low-to-high and/or high-to-tow transition{s} of the AC input signal. width, low
49-001055A 3.9 us  Output
SCK pulse tkH 1.4 us  Input; Vpp=4.3V
Capacitance width, high to6.0V
Ta = 25°C, Vpp =0V, f = 1.0 MHz, Unmeasured pins returned to GND 1.55 us  Qutput;
Vpp=4.5Vto
Limits Tost 6.0V
Parameter Symbol Min Typ Max Unk Condltions Siset-uptime  tgig 300 s
Input Gy 15 . pF  POg, P03 (to rising-edge
capacitance of SCK)
Output Cg 15 pF  Port2 Si hold time tis 450 ns
capacitance ' (after rising-
35 pF  Pords3, 8,9 edge of SCK)
lcgo 0 Co 15 pF_ POy, POy SC output delay tysg 850 ns Vpp=4.5Vto
pacilance 35 pF  Ports4,5, 10, 11 time (after 6.0V
falling-edge of 1200 ns
SCK)
INTO puise tioH- 10 us
width, high, low tig.
RESET pulse  tRsH. 10 uS
width, high, low tgg
3-60
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uPD7527AI28A175CG28E

AC Characteristics (cont)

Oscillation Characteristics

uPD75CG28E uPD7527A/28A
Ta=—10°Cto +70°C, Vpp = +5V£10% Tp = -10°Cto +70°C, Vpp = 27 Vio 60V
Limits Test Parameter Symbol Min Typ Max Unlt Conditons
Parameter Symbol Min Typ Max Unit Conditions System clock fcc 300 400 500 kHz R = 39 ki +2%
Cycle time toy 4.0 200  us oscillation Vpp =45Vt
(Note 1) frh;ogtuency 60V
e 1
POy event input  fpg 0 500 kHz ( ) 150 200 250 kHz R = B2kl +2%
frequency System clock ic 10 /610 kMz Vpp =45Vto
POginputrise  tpoR 02 us ?U input 8oV
time requency
_ (Note 2) 10 200 kHz
POginputfall  tpor 0.2 us
time CL1inputriee ticp 01 s
- time (Note 2)
POginput pulse tpoy., 0.8 Hs
width, high, low tpg, Cliinputfall 1 01 ps
— time (Note 2)
SCK cycletime  tkey 3.0 us  Input
CL1 input oL 07 5 ps
4.0 us Output pu|s° width,
SCK pulse tk1. 18 us  Output low (Note 2)
width, low CL1 input ton 163 5 g8 Vpp=45Vto
5CK puise tky 1.3 us  Input pulse widih, 8oV
width, high high (Note 2)
Siset-uptime  tgk 300 ns
(ta rising-edge uPD75CG28E
of SCK) Ta= —10°Cto +70°C, Vpp =5V £10%
Slhoidtime  tkg 450 ns Limits
(after rising- Test
edge of SCK) Parameter Symbol Min Typ Max Unit Conditions
SO output delay g 850 ns Systemclock g 300 400 500 kHz R=39kRx2%
time (after oscillation M0 150 190 KkHz R=100kQ2%
falling-edge of frequency
5CK) {Note 1)
INTO pulse tioH. 10 us Systemclock  fg 10 500  kHz
width, high, lew tig_ CUinput
frequency
RESET pulse  tRsH. 10 Hs (Note 2)
width, high, low trgL - -
CLlinputrise  1cm 0.2 us
Data input delay tace 700 ns time (Note 2)
time from -
address CLtinputfall 1o 0.2 s
time {Note 2)
Data input defay g 700 ns -
time from CE CL1input pulse 1oy, 0.8 50 us
width, high, low ipp
Input hold time iy 0 ns
after address Note:
{1) R,C(see figure 3). {2) External clock (see figure 4),
Note:

(M tgy=2Hpgor2ifg

AC Waveform Measurement Points (Except CL1)

Figure 3. Recommended RC Oscillator Circuit

0.7Vpp Test 0.7Vpp
03vpg Points << 0.3 Vgp,

49-001056A
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CL1 CL2
‘I
C = 33pF =5% |1AC| = 60 ppm/°C
49-0010594
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NEC

Figure4. Recommended External Clock Circuit

CL1 CL2

open

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 Gonditions
Dataretention  Vpppr 2.0 6.0 v
supply voltage
Data retention  Ipppr 0.3 10 uhA  Vpppr=2V
supply current (Note 1)

7 30 wA  Vpppr=2V
(Note 2)

Data retention  Vigpr 0.9 Vpppr Voppr Vv
RESET input +0.2
voltage high
RESET set-up  tgpg 0 HS
time
RESET hold time thpg 0 HS
uPD75CG28E
Ta= —10°Cto +70°C

Limits Test
Parameter Symbol Min Typ Max Unit Conditions
Data retention  Vpppgr 2.0 55 v
supply voltage
Data retention  Ipppr 7 30 uh  Vpppr=2V
supply current
Dataretention  Vigpn 0.9 Vpppr Voppr Y
RESET input +0.2
voltage high
RESET set-up  tggrs 0 HS
time
RESET hold time 1ypg 0 us
Note:

(1) Without zero-cross detector

(2) With zero-cross detecter

3-62
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Data Retention Mode Timing

STOP Mode ————— - —r—
Operating
|+ Data Retention Mode —- Mode
Voo
\ (2
Execution of @ @
STOP Instruction
RESET
SRS f+— —{tHRS [+
(D Yooon @vw:  @Vworn @ Vin
Note: In data retention mode, all inputs should be made lower level than Vpppp-
49-001077A

«PD75CG28E 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 A1 output high level in or-
der to access the upper 2-Kbytes of the 4-Kbyte EPROM.
When MSEL is open, uPD7528A mode is selected. All
EPROM addresses can be accessed because Aq 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 A1
Address Buffer Lo
. Yoo (28) )
to Address Decoder 4°< AMSEL%__I
of Data Memory - SW
On-chip
puli-down

resistor

SW on: uPD7527A Mode
SW otf: LPD7528A Mode

49-0C° 2£5A
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NEC HPD7527AI128A175CG28E

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

uPD75CG28E 2732 «PD75CG28E 2732
Vpp {26) Vce
Vpp (26) Vee
Yoo (28)
MSEL Yoo (28) [——(open)
Aqq(high) At MSEL [——(open)
Ag—Aq0 M Ao-Ato Ag—An A Ao-Apy
CE CE CE CE
Vgg (22} 0E Vss(22) OE
lo-l7 K 0p-07 lo-i7 K Op-0p
Vgs (14} GND Vgg(14) GND
49-001070A 48001071 A

Figure 8. EPROM Read Timing

| 1 Machine Cycie Z

‘ T4 ‘ ™ ’ T2 ’ T3 ‘ T4

cL1
(External) m

X = X
p S— D G S

49-001072A
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NEC

Timing Waveforms

EPROM (.PD75CG28E only)

Ag—Aqq * k
I tacc
CE /
tcE [e— —= [*—tH
4 L
-k g j(
49-001075A
Clock
e
oL | cH {
CLAL ‘y
1Input
tcR— l—tcF
- 1fpg
tpoL— tPoH
PO Input
tpoR—= tpoF
49-0010734
Ditferences Among the
uPD7527AI28AICG28E
uPDT3CQ28E uPDT527A uPD7528A
Program memory 4 Kbyte EPROM  On-chip 2Kbyte  On-chip 4 Kbyte
(2732) ROM ROM
connectable
ontop
Data memory 160x 4 128x 4 160x4
(RAM)
High-voitage All open-drain On-chip load capacitor or open drain
output lines outputs output (bit by bit, mask opticnal)
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 7 28A
Power supply 5V 27Vi06.0V
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Serial Interface
ey
et —— tKH
cx N 3 e
tsik | ksi
Y
Data 5——-—-—-—-
Sl —i Input J
—iks$0
S0 Output Data x
49-001074A
Interrupt Input
trsL tpEH—=
RESET \
49-001 1694
Reset Input
YoL. HoH
INTO
43-001168A
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