NEC
512 x 8-BIT

NEC Electronics Inc. CMOS EEPROM

Description Pin Configuration

The uPD28CO5 is an electrically erasable and program-  24_pjn Plastic DIP or Miniflat
mable read-only memory (EEPROM) organized as 512
words by 8 bits. The device operates from a + 5-volt

power supply and is fabricated with an advanced :; ;
CMOS process for high performance and low power asds
consumption. Aql)s
The device offers an ALE pin to control the latching of A3 5
addresses and a DATA polling function to indicate the :2 :
precise end of write cycles. Additional features inciude A; de
chip erase, auto erase and programming. The vo, Oe
MPD28CO05 is available in standard 24-pin plastic DIP or vo, Oro
miniflat packaging. v0, Ot
GND (e

Features salH01A 27b
0 512-word by 8-bit organization
o Single + 5-V°.|t power supply . Pin Identification
B Fast access times of 200 and 250 ns maximum Svmbol Funotion
O Chip erase feature ym -
O Auto erase and programming: 10 ms maximum Ao-Ag Address inputs
O DATA polling feature 1/Op - VO7 Data inputs and outputs
= ,ll-\ddress Iatc(:jhing by means of ALE pin TE Chip enable
O Low power dissipation —

___ 50pmA max (agtive) OE Output enable

— 100 uA max {standby) WE Write enable
© Endurance: 100,000 erase/write cycles per byte ALE Address latch enable
8 TTL-compatible inputs and outputs GND Ground
0 Three-state outputs v R |
O Advanced CMOS technology cc O PoweT oupRY
O 24-pin plastic DIP or miniflat packaging NC No connection
Ordering Information
Part Number Access Time (max) Package
HPD2BCO5C-20 200 ns 24-pin plastic DIP

c-25 250 ns
uPD28C05G-20 200 ns 24-pin plastic miniflat
G-25 250 ns
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uPD28C05

NEC

Absolute Maximum Ratings

Supply voltage, Vg -06to+7.0V
Input voltage, Vi4 -06to +7.0V
Input voltage, Vi, (OE) -0.6to +165V
Output voltage, VoyT -06to+70V
Operating temperature, TopT - 10 to +85°C

Storage temperature, Tg1g

-65to +125°C

Exposure to Absolute Maximum Ratings for extended periods may
affect device reliability; exceeding the ratings could cause perma-

nent damage. The device should be operated
specified under DC and AC Characteristics.

within the limits

Recommended Operating Conditions

Capacitance

Ta = 25°C; t = 1 MHz

Parameter Symbol Min Max Unit
Input capacitance C 12 pF
Output capacitance Co 10 pF
Truth Table

Function CE OE WE ALE /0 Iee
Read ' Vi Vg X Dout Active
Standby and  Vjy X X X High-Z Standby
write inhibit

Write Vit ViK '3 VIH Din Active

Chip erase Vi ViHH ViL ViH DN = VIH Active

Parameter Symbol Min Typ Max Unit Write Inhibit X Vi X X — —
Supply voltage Vge 4.5 5.0 55 v X X VIH X —_ —
Input voltage, Vik 2.0 Vge + 03 v
high Notes:
Input voltage, ViL -03 0.8 v (1) X can be either Vy_or V.
tow @) Vi = +15 £0.5V.
Operating Ta o] 70 °C
temperature
Block Diagram
VoG — Qp Oy Oz O3 04 O5 G5 O7
ono —= Pttt
WE —»]
OE ControldLogic
by an
CE —» Timing Circuits ggtz? llﬁglegl
E —
Ag —
Ay —
Coll .
Ap—s]  Solmn 5] VY-Decoder |5 Y-Gating
Az — »
A4 —» g
3
o
Ag — g
Ag —nf 23
A7—= g 8
-
Ag Row Addi 4 X-Decoder |- Men\:o'r(;gallli\rmy
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NEC

HPD28CO05

DC Characteristics

Ta= Oto +70°C; Vo = +5.0V = 10%

Parameter Symbol Min Typ Max Unit Test Conditions
Output voltage, high VoH1 24 v loy = ~400 LA

VoH2 Vee -07 v loy = —100 uA
Output voltage, low Vou 0.45 v loL = 21mA
Output leakage current Lo 10 HA Vout = 0V to Ve (max)
Input leakage current ') 10 HA ViN = 0V to Vg (max)
Vg current (active) lccat 20 mA CE=ViuViN= V4

lccaz 50 mA f= 5MHz; loyT = OmA
Ve current (standby) lccs 1 mA CE=Vy

lccs2 100 HA CE = Vg ViN=0VitoVeg
AC Characteristics
Ta= 010 +70°C; Vg = +50V = 10%

sPD28C05-20 sPD28C05-25
Parameter Symbol Min Max Min Max Unit Test Conditions 27b
Read Cycle
Address to output delay tacc 200 250 ns CE = OE = v;
ALE = WE = Vjy
Address hold time from ALE taAHL 20 30 ns WE = Vi
ALE to output delay tALE 200 250 ns CE = OE = V|;; WE = Vi
Address setup time to ALE tasL 15 20 ns WE = vy
CE to output delay tce 200 250 ns OF = Vi, WE = Viy
CE setup time to ALE tesL 20 20 ns WE = Vi
CE high to output float tpre 0 60 0 80 ns OF = V), WE = Vi
OE high to output float toro (o} 60 0 80 ns CE= Vi, WE =V
ALE high-level pulse width L 40 40 ns WE = Viy
OE to output delay toe 10 75 10 100 ns CE= V), WE =V
Output hold time from toHA 0 0 ns CE=0E= vV
address change ALE = WE = V| (Note 2)
Output hold time from rising toHe 0o 0 ns OE = V;; WE = V| (Note 2)
edge of CE
Output hold time from rising toHL 0 0 ns CE = OFE = V|;; WE = vy
edge of ALE (Note 2)
Output hold time from rising toHo 0 0 ns CE = V), WE = vy
edge of OE
WE hold time from rising twHo 10 10 ns OE = Vi
edge of OE
WE setup time to CE twsc 10 10 ns CE =V
WE setup time to OF twso 10 10 ns OFE = Viy
2783
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pPD28CO5 N E C

AC Characteristics (cont)

uPD28C05-20 pPD28C05-25
Parameter Symbol Min Max Min Max Unit Test Conditions
Write Cycle
Address hold time from WE taH 200 200 ns
Address setup time to WE tas 10 10 ns
CE high after CE-controlled tcEH 9.9 9.9 ms
write cycle
CE hold time from WE high ten 0 0 ns
CE setup time to WE tes 0 0 ns
CE pulse width tew 150 150 ns
Data hold time toH 20 20 ns
Data setup time tps 100 100 ns
OE high hold time toEH 10 10 ns
OE high setup time toes 10 10 ns
Write cycle time twe 10 10 ms
WE high after WE-controlled twen 2.9 99 ms
write cycle
WE puise width twp 150 150 ns
Chip Erase Cycle
CE hold time tECH 5 5 us
CE setup time tEcs 500 500 ns
Data hold time tEDH 100 100 ns
Data setup time teps 500 500 ns
OE hold time tEOEH tecH + 3 tecH + 3 Hs
OE setup time teoEs 500 500 ns
WE pulse width tewp 10 10 ms
Notes:
(1) Input rise and fall time < 20 ns; input pulse levels = 0.45 and (2) Output hold time is specified either from the address, or from the
2.4V; timing measurement reference levels = 0.8 and 2.0V for ALE, OE or CE pins, whichever goes invalid first.

both inputs and outputs. See figure 1 for output load.

Figure 1. Output Load

3.3kQ

Dout ouT

Cp= 100 pF

N—{p——AN—P}—o0

B83IH-60666
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uPD28C05

Read Cycles

CE and OE must both be at Vj,_for read cycles to be
executed. If either of these inputs rise to Vjy while the
device is reading stored data, the outputs will be placed
in a state of high impedance. This two-line output controi
eliminates bus contention in the system application.

Byte Write Cycles

Low logic levels on CE and WE and high logic levels on
OE and ALE place the uPD28CO05 in write operation. The
write address inputs are latched by the falling edge of
either CE or WE, whichever occurs later. The data inputs
are latched by the rising edge of either CE or WE,
whichever occurs earlier. Once byte write operation has
begun, the internal circuitry assumes all timing control
and the byte being addressed in automatically erased
and then programmed. The operation completes within
the write cycle time (twg) of 10 ms.

Chip Erase Cycles

All bytes of the uPD28C05 can be erased simultaneously
by making CE and WE fallto V;,_and ALE rise to V after
OE has been increased to Vipyy (+15 = 0.5V). The
address inputs are “don’t care,” but the data inputs must
all be driven to V| before the chip erase cycle begins.

DATA Polling Feature

This feature supports system software by indicating the
precise end of byte write cycles and can be used to
reduce the total programming time of the uPD28C05 to a
minimum value, which varies with the system environ-
ment.

While internal automatic write cycles are being exe-
cuted, any attempt to read data at the last externally
supplied address location will result in inverted data on
pin I/O7. For example, if write data = 1xxx xxxx, then
read data = Oxxx xxx. Once write cycles have finished
executing, the execution of a subsequent read cycle will
result in true data being output on |/O;.

Write Protection Features

Three features protect against invalid write cycles:

— Noise immunity, where write operation is inhibited
when the WE pulse width is 20 ns or less;

— Supply voltage-level detection, where write opera-
tion is inhibited when V¢ is 2.5 volts or less; and

— Write protection logic, where write_operation is
inhibited if OE is held low or CE or WE is held high
during power-on or off of the Vg supply voltage.

Truth Table
Function CE OE WE ALE 1/0g - 1/07 lce
Read Vi ViL ViH X Dout Active
Standby and write inhibit Vin X X X High-Z Standby
Write ViL ViR ViL Vin Din Active
Chip erase ViL VIHR ViL Vi DN = Vi Active
Write inhibit X ViL X X — —
X X ViR X
Notes:
(1 X can be either Vi or Viy.
(@ VIHH = +15 = 05V.
276-°5
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uPD28C05 N E C

Timing Waveforms

Synchronous Read Cycle (ALE-Controlled)

=TT N L

4
Address
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N E C nPD28C05

Timing Waveforms (cont)
Asynchronous Read Cycle

ﬁ x\\\\\\\\\\\\\‘|h Y,

% AN S

= 770 X |y
o AANRNY | L_.Jz.f

[2} Use tpgg it CE transitions to Vi before OE transitions to Vy.
[3] Use tpfro if OE transitions 1o V) before CE transitions to V.

8378-6020B
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Timing Waveforms (cont)
WE-Controlled Write Cycle

Address W Address Valid
K

twWe
wC

"

ﬁ\m ?W////Ai#////?x
= /1] Ay
e \ o Y - N

Data Input Valid

X

High Impedance e

Notes:

whichever occurs later.

whichever occurs earlier.

CE and WE are at Vy_ .

[3] Write operation requires both CE and WE to be at V), .
Parameter typ is defined only for the period when both

[1] The address inputs are latched at the falling edge of CE or WE,

{2} The data inputs are latched at the rising edge of CE or WE,

83I1H-62238
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#PD28C05

Timing Waveforms (cont)
CE-Controlled Write Cycle

1

Address @ Address Valid 4

|

tAS

A —

[Note 3)

L) | ————

twc

1CEH

¢
34 \

e—tCH

tOEH
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vl/////////i//////)x

o3| o

Data Input Valid

High Impedance

KRR,

Notes:

whichever occurs later.

CE and WE are at Vj_.

{1] The address inputs are latched at the falling edge of CE or WE,

[2] The data inputs are latched at the rising edge of CE or 'VTE.,
whichever occurs earlier.

[3] Write operation requires both CE and WE to be at VL
Parameter tcwis defined only for the period when both

831H-6224B
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Timing Waveforms (cont)
Chip Erase Cycle
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