NEC

NEC Microcomputers, Inc. - . PDA454

FULLY DECODED 2048 BIT ELECTRICALLY
ERASABLE AND PROGRAMMABLE
READ ONLY MEMORY

DESCRIPTION The uPD454 EEPROM, a 256 Words x 8 Bits Read Only Memory, is designed for rapid
development of microcomputer systems. The ability to electrically program, erase, and
reprogram the uPD454 provides a fast and convenient means of debugging both hard-
ware and software designs.

The uPD454 is pin for pin compatible with NEC's uPD464 mask programmed ROM.

FEATURES Electrically Erasable and Programmable
Fully Decoded, 256 Words x 8 Bits Organization
Access Time 800 ns Max
Low Power: 245 mW (Typ.) in Read Operation
670 mW (Typ.) in Programming Operation
Fast Programming and Erasure Speed
Low Power for Programming and Erasure
Static, No Clock Required
Input/Output TTL Compatible for Read and Programming Operation
Three-State Output, OR-Tie Capability
N-Channel MOS Fabrication
Two Power Supplies, +12V and +5V for Read Operation
e 24 Pin Ceramic DIP

PIN CONFIGURATION cs T o 1 vee
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p1 PD454
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Operating Temperature . . . ... .. ..o vuin e e e -10°C to +70°Cc ABSOLUTE MAXIMUM
Storage TEMPEFAtUIe . . . . o o v v e et e et oo e et e e e -40°C to +125°C  RATINGS*

All Qutput Voltages . .. ... ... ... -0.3to +11 Volts®

AILINPUL VOMAGES .+« . o oo v oot et -0.3t0 +11 Volts ©®

Supply Voltage VDD - - -« « « v v oo e ...-03to+15 Volts®

Supply Voltage VCC « v v v o o e e e e e e e e e e e -0.3to+7Volts ©

Supply Voltage VBB - . - . - - o oo e Vgsto-7 Volts®

Supply Valtage PG . . . . ... ... -0.3 to +30 Volts@ D

Supply Voltage VCL - -+« o oo i e e e -0.3to +43 Volt$® @

Supply Voltage VCG -« - - -« o oot e -44 to +30 Vc:)lts(D®

Notes: @ Relative to Vag-
(@ Data in the memory cell is not guaranteed to be preserved.
Specifies ratings which will not cause permanent damage to the device.

COMMENT: Stress above those listed under "'Absolute Maximum Ratings’ may cause permanent
damage to the device. This is a stress rating only and functional operation of the device at these or
any other conditions above those indicated in the operational sections of this specification is not

implied. Exposure to absolute maximum rating conditions for extended periods may affect device

reliability.
* _ oo
T,=25°C
ER SYMBOL LAMITS UNIT | TEST CONDITIONS CAPACITANCE
PARAMET! MIN TYP | MAX

input Capacitance CIN 10 pfF f=1MHz

Output Capaci(ange CouT 15 pF f=1MH:z
86

Power ed by 1 Cminer.com El ectronic-Library Service CopyRi ght 2003



Power ed

PIN DEFINITION

SUPPLY VOLTAGES

PACKAGE OUTLINE
uPD454D

o PD454

PIN
NO. SYMBOL NAME FUNCTION
1 cS CHI_P§ELE_CT_ Chip selection, active low
2-9 Ap—A7 ADDRESS BUS Memory address
10 PG +26V (TYP) Power Power supply for programming
Supply operation
1 vVeo +36V (TYP) Power Power supply for erasing
Supply operations
12 VBB Substrate Power Supply | Power supply
13 Vss GROUND Ground Reference
-14 ’ AVDDi +12V Power Supply Power supply for read operations
15 \ele] —44 to +30 Power Power supply for control of
Supply programming and erasure operations
16-23 D7-Dg Data Input/Output Data In for programming operations.
Data Output for read operations.
24 \fcc +5V Power Supply Power supply for read operations
Typical values. Unit  Voltage.
woo™ [ vootia | vecar [ vestiar | Patior |veran [vessi | vssta
Read 12 5 o o 0 0 0
Program 0 o 2 126 0 126 0
Erase 0 0 5 0 +36 a0 Open
[ Venty 0] +12 +5 o +3 0
Verity "1 +12 +5 0 0 -3 [
READ PROGRAM ERASE
A s 07 vech— 5 Ag ) — Aoy veeb—ov - —qh07 vecb—ov
Lo —do,, s p— cs D67 —Jo, g csh—Ue — o8 €5 p—o
Uy 1Ny
vgg vppp— 12V ov —{Vss ypof— OV OPEN —{Vss Vopp—— 0V
Ot vee  ve -26v avvee  Velb—ov 40V A veg S Y
—I Rce Rea Rel
ov —{ vae [os ov v —veg PG 26v sv—7ivgp e b— ov
Notes * = Either High or Low Level, or Open.
@ RcG and R are Protection Resistors
ReG = 10 k2 = 10%, 1/4W
Rcy = 20092 - 10%, 10W
@ RcG may be left connected in Read Mode
- 2 |
| e , l
[N
1 i
o | boe d il ‘
8 t iT‘D%;,i:,C = ’*Frl“ f 0-15°~] -
ITEM MILLIMETERS INCHES
A 325 MAX 1.28 MAX
B 28 0.09
c 2.54 (o]
Mo 0.5+ 0.1 002:0004 |
3 27.94 o
gF 1.20 MIN 7770047 MIN
G VZ.ZMIN_. T 0.126 MIN
H tomn | ooimin |
I 4.2 MAX 0.165 MAX
e 5.2 MAX 1 oz0smax |
k| 1524 0.6
U] 139 055
VI 0.30: 01 0.012+ 0.004
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K PD454

5 READ OPERATION
Ta=-1010+70°C, Vpp = +12V * 5%, Vcg = +5V * 5%,

Vgg =PG = V¢ = VCG = Vgs = 0V DC CHARACTERISTICS
LIMITS TEST
PARAMETER | SYMBOL )
MIN | TYP | MAX UNIT CONDITIONS
Input High ViH 3.0 vee \
Voltage
Input Low ViL 0 0.7 \
Voltage
Output High VOH 3.5 \ IoH=-2.0 mA
Voltage
OQutput Low VoL 0.5 \% loL= 1.7 mA
Voltage
Input Leakage IR +10 A Vi =+3.0v
Current High
Input Leakage L -10 uA Vy=+0.7V
Current Low
Qutput Leakage 'LOH +100 MA cS="1"
Current High Vo = 3.5V
Output Leakage | o -10 #A CS="1"
Current Low Vo = 0.4V
Vpp Supply Ibp 20 mA
Current
Vee Supply lce 0.3 mA with no load
Current
Ta=-10to +70°C, Vpp = +12V + 5%, Voo = +5V + 5% AC CHARACTERISTICS
Vg = PG =VeL = Ve = Vss = OV
LIMITS TEST
ETER SYMBOL UNIT
PARAN MIN | TYP | MAX CONDITIONS
Access Time tACC 800 ns
CS to Output tCD(on) 200 ns
On Delay 1TTL + 100 pF
CS to Output 1CD(off) 0 200 ns
Off Delay
Qutput Hold tOH o} ns
Time
XY TIMING WAVEFORMS
Ag— A7 X7
0.7V
~—‘Acc——‘ f=—1tacc
= OH
€S 0.7V
D (on} INVALID CD (off}
Do — D7 FLOATING >< SEY/VALID ><:>< VALID >< FLOATING
________ R -———
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PROGRAMMING Before the uPD454 is programmed the device must be erased. All bit locations
OPERATION must contain a zero (0). The uPD454 programming procedure is word by word
one word at a time.

DC CHARACTERISTICS T,=25°C+2°C,Vpp = Vcg = Vss = Vo = 0V. CS = Either HIGH or LOW levet.

PARAMETER | SYMBOL CLIL TEST
miIn ] TYP | MAX unNIT CONDITIONS

Input High VIH 3.0 Vee A\

Voltage

Input Low ViL 0 0.7 \

Voltage

Supply Voltage VBB -19 | -20|-21

Supply Voltage PG 25 26 27

Supply Voltage Vea 25 26 27 \Y through Rpg

Supply Current igB -8 mA

{(Vgg!)

Supply Current Ie +25 mA

(Pg)

Supply Current Icg +10 A

(Vea)

AC CHARACTERISTICS Ta=25°C:2°C,Vpp = Vce = Vss = VeL = 0V. CS = Either HIGH or LOW level.

LIMITS TEST
PARAMETER | SYMBOL UNIT
MIN | TYP | MAX CONDITIONS
Address Setup taASw 10 s
Time
Address Hold TAHW 10 us
Time
Write Data Width tww 20 100 ms per one word
Vgp Setup Time | Tgg 1.0 us
Vgg Hold Time TBH 1.0 us
PG. Vg Setup Tps 10 us
Time
TIMING WAVEFORMS 1 5~
=~ Tps TBH
A\
8B s
1§
—p——— -
3.0v
Ao~ A7 0.7V >< ><
: S \mmmem e
tAHW
Tov \ )——\ - === "1" Write
Do - D7 0.7V_4
N
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. PD454

Ta=25°C*2°C, Vpp = Vcc = PG =0V, Vgs =0V

ERASURE OPERATION™

CS, Ag — A7 and Dg — D7 = Either HIGH or LOW level, or non-connected DC CHARACTERISTICS
LIMITS TEST
PARAMETER | SYMBOL | — UNIT CONDI?’IONS
Supply Voltage VBB ~4.75 -5.0 ~-5.25 \
Supply Voltage Ve +35 +36 +37 v through Ro
Supply Voltage Vea -39 -40 -41 2 through Rgg
Supply Current BB -235 mA Initial peak
(Vgg! current. See
\ Supply Current oL -~235 mA timing chart.
Vo)
Supply Current lcG -20 UA
(Veg!
Ta = 25°C + 2°C, Vpp = Vce = PG = OV, Vss = OV AC CHARACTERISTICS
CS, Ag — A7 and Dg — D7 = Either HIGH or LOW level, or non-connected
PARAMETER | SYMBOL LTS UNIT TEST
MIN TYP MAX CONDITIONS
Clear Time TcL 60 sec
Vg Setup Time Tgs 0 us
Vgg Hold Time TgH 0 s
Veg Setup Time Tcs 1.0 us
Vg Hold Time TcH 1.0 Ms

Vg
TBH
Vea
: TeH
Voo

TeL
——————— Peak = +235 mA max.

|
BB l[— — Peak = —235 mA max.

Note: The supply currents Igg and ICL diminish to aimost zero within T

*Erasure operation clears all 2048 bits to Logic ‘0" simultaneously.
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TIMING WAVEFORMS
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