NEC

NEC Electronics Inc.

pPD28C64
8192 x 8-Bit
CMOS EEPROM

Description

The uPD28C64 is a 65,536-bit electrically erasable and
programmable read-only memory (EEPROM) orga-
nized as 8,192 x 8 bits and fabricated with an advanced
CMOS process for high performance and low power
consumption.

Operating from a single + 5-volt power supply, the
uPD28C64 provides DATA polling function to indicate
the precise end of write cycles. Additional features
include chip erase, auto erase and programming, and
32-byte page write cycles.

The yPD28C64 is available in standard 28-pin plastic
DIP.

Features

8,192 x 8-bit organization

Single + 5-volt power supply

Chip erase cycles

Auto erase and programming at 10 ms max
32-byte page programming cycles

DATA polling verification

Low power dissipation

— 50 mA max (active)

— 100 pA max (standby)

Endurance: 100,000 erase/write cycles per byte
Silicon signature

TTL-compatible inputs and outputs
Three-state outputs

Advanced CMOS technology

28-pin plastic DIP packaging
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Ordering Information

Part Number

uPD28C64C-20
C-25

Access Time (max)
200 ns
250 ns

Package
28-pin plastic DIP

600531
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Pin Configuration

28-Pin Plastic DIP

NC vce
A2 WE
Ay NC
As Ag
Asg Ag
Ag A_H
Az OE
A2 A0
A4 CE
Ag Vo7
VO VOg 2 7 C
VO4 Og
V0, V04
GND VO3
83IH-6452A
Pin Identification
Symbol Function
Ag-Aqp Address inputs
I/Oq - 1/O7 Data inputs and outputs
CE Chip enable
OE Output enable
WE Write enable
GND Ground
Vee + 5-volt power supply
NC No connection
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Absolute Maximum Ratings Capacitance
Supply voltage, Vee —06to+70vV JA=25°Cit= 1MHz Vi and Vouyr = OV
Input voltage, Viy -0.6t0 +7.0V — Symbol Min  Typ Max  Unit
Input voltage, Ag 0610 +135V Input capacitance C 12 pF
OE _06t0 +165V Output capacitance Co 10 pF
Output voltage, Vout ~-06to +7.0V
Operating temperature, Topp - 10 to +85°C Truth Table _
Storage temperature, TaTa 6510 +125°C Function CE OE WE  input/Output lec
R Read ViL ViL M Dour Active
Exposure to Absolute Maximum Ratings for extended periods may -
affect device reliability; exceeding the ratings could cause perma- Standby and  Viy X X High-Z Standby
nent damage. The device should be operated within the limits  Write inhibit
specified under DC and AC Characteristics. Write ViL Vin Vil D Active
Chip erase ViL VIHH ViL DN = ViH Active
Recommended Operating Conditions Wiite Inhibit X Vie X — —
Parameter Symbol Min Typ Max Unit X X Vin
Supply voltage Vee 45 5.0 5.5 v
input voltage, high Vi 20 Voc+ 03V Notes:
Input voltage, low Vi ~-0.3 0.8 v (1) X can be either V|| or V.
Operating temperature Ty [¢] 70 °C @ Vih = +15V x05.

Block Diagram

vee —» VOg Oy VOp VO3 VO, VOg UOg VO7
s> —> eyl
WE —> Control Logic >
OE — and
&= Timing Circuits > VO Buffers
Data Latch
Ag —> § » I
Ay —> 3 > >
Ay —> g% Y-Decoder > Y-Gating
Ag —» < -] >
Ag ——» > >
- L] .
: gl :
. g = . .
. 88 . . 65,536-Bit
. § %, . X-Decoder . Momory Coll Array
Ay —> g >
-
B83I1H-6463B
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DC Characteristics

Tao = 0to +70°C; Vg = +5.0V * 10%

Parameter Symbol Min Typ Max Unit Test Conditions
Output voltage, high Vo1 24 ' loy = —400 A
VoHz Ve - 07 v loy = —100 A
Output voltage, low VoL 0.45 \ loL = 21 mA
Output leakage current ILo 10 HA Vout = 0V toVee:
CE or OE = V|
Input feakage current '] 10 HA ViN=0VitoVee
Ve current (active) lccat 20 mA CE = V|, OE = Viy
Iccaz 50 mA f= 5MHz; loyT = 0 mA
Vg current (standby) lccst 1 mA CE = Viy
lccs2 100 LA CE = VgciViN= 0VioVee
AC Characteristics
Ta= 0to +70°C; Voo = +5.0V % 10%
pPD28C64-20 pPD28C64-25
Parameter Symbol Min Max Min Max Unit Test Conditions
Read Operation
Address to output delay tacc 200 250 ns CE = OE = V)|
CE to output delay teE 200 250 ns OF = v
OE or CE high to output float tpF 0 60 0 80 ns CE = VLorOE = V.
OE to output delay toe 10 75 10 100 ns CE= vV,
Output hold from address, ton 0 [0} ns CE = OE = Vy_
OE or CE, whichever
transition occurs first
AC Characteristics (cont)
Ta = O0to +70°C; Vog = +5.0V * 10%
Parameter Symbol Min Typ Max Unit Test Conditions
Write Operation
Address hold time tARn 200 ns
Address setup time tas 10 ns
Write hold time tcH ns
Write setup time tcs ns
CE pulse width tow 150 ns
OE high hold time toEH 10 ns
OE high setup time toes 10 ns
Write cycle time twe 10 ms
WE pulse width twp 150 ns
WE high hold time twPH 50 ns
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AC Characteristics (cont)

Parameter Symbol Min Typ Max Unit Test Conditions
Write Operation

Byte load cycle time tgLc 3 100 us

Data hold time tpH 20 ns

Data setup time tps 100 ns

Data valid time tov 300 ns

Chip Erase Operation

OE hold time tcEH toy + 3 us
CE hold time tcH 5 us
CE setup time tes 500 ns
Data hold time tpH 100 ns
Data setup time tps 500 ns
OE setup time toes 500 ns
WE pulse width twp 10 ms
Notes:

(1) See figure 1 for the output load. Input rise and fall times < 20 ns;
input pulse levels = 0.45 and 2.4 V; timing measurement refer-
ence levels = 0.8 and 2.0V for both inputs and outputs.

Figure 1. Output Load

1.3v
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Cy = 100 pF

W
5
g

83IH-60668
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Read Cycles

Both CE and OE must both be at V,_ in order to read
stored data. While the device is executing read cycles,
bringing either of these inputs to Vjy will place the
outputs in a state of high impedance. This two-line
output control allows bus contention to be eliminated
in the system application.

Byte Write Cycles

Low levels on CE and WE and a high level on OE place
the uPD28C64 in write operation. 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 inter-
nal circuits assume all timing control. The byte being
addressed is automatically erased and then pro-
grammed. The operation completes within the write
cycle time (twcg) of 10 ms.

Page Write Cycle

This option allows the uPD28C64 to be completely
programmed in @ much shorter time than is required
using byte write cycles. The loading of up to 32 bytes of
data before internal write cycles program all of these
bytes simultaneously allows the uPD28C64 to be com-
pletely written in a maximum of 2.6 seconds. The page
address is specified by the inputs As through A,»; once
set, this address cannot be changed during a page
write cycle. Withinthe page, address inputs Ag through
A4 can be used sequentially or in random order to
specify individual bytes.

The beginning of a page write cycle is the same as a
WE-controlled byte write cycle. If the next falling edge
of WE occurs within a byte load cycle time of 100 us, the
internal byte load register will be loaded with another
byte of input data. This cycle can be repeated to load a

maximum of 32 bytes of data. At any point in the
sequence, if WE does not have a new falling edge
within the byte load cycle time of 100 us, byte load
operation will terminate and automatic erasing and
programming operations will begin.

Chip Erase Cycles

All bytes of the uPD28C64 can be erased simulta-
neously by making CE and WE fall to V,,_ after OE has
been increased to Viuy (15 V £0.5). The address inputs
are “don’'t care,” but the data inputs must all be driven
to V|4 before the chip erase cycle begins.

DATA Polling Feature

This feature supports system software by indicating
the precise end of byte write and page write cycles.
DATA polling can be used to reduce total programming
time of the uPD28C64 to a minimum value, which varies
with the system environment.

While internal automatic write operation is in progress,
any attempt to read data at the last externally supplied
address location will result in inverted data on pin 1/O7
(for example, if write data = 1xxx xxxx, then read data
= Oxxx xxxx). Once the write cycle is complete, a read
cycle will resuit in true data being output on 1/O7.

Write Protection Features

The uPD28C64 provides three features to prevent in-
valid write cycles.

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

e Supply voltage level detection, where write opera-
tion is inhibited when Vg is 2.5V or less.

e Write protection logic, where e write operation is in-
hibited if OE is held low or CE or WE is held high
during power on or off of the V¢ supply voltage.

27€- 5
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Timing Waveforms

Read Cycle

y
Address m Address Valid
K

— 4
= \ 7
tce
— 4
OE
\ y
}4—toe—>
— [Note 1]
WE
I<—'DF—>
[Ng;‘;‘;] [Note 2)
€ TOH -
High Impedance /////F F\\%X High Impedance
Vo Data Valid
ANANNR - £7F

Notes:

{1] OE may be delayed for read operation up to tocc — tOg., after the faliing
edge of CE, without impact on tacc.

[2] tpF is specified from OE or CE, whichever occurs first.

831H-6464B
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Timing Waveforms (cont)

WE-Controlled Write Cycle

L

<

Address @; Address Valid
N A

X

Vo 2
DiN

X
Data Input Valid M

High Impedance

—
=7 NI

{4

Notes:

whichever occurs later.

whichever occurs earlier.

CEand WE areatV) .

{3] Write operation requires both CE and WE to be at Vy; .
Parameters typand tcyy 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,

83IH-64658

Power ed by | Cnminer.com El ectronic-Library Service CopyRi ght 2003

27¢- 7

27¢



uPD28C64

Timing Waveforms (cont)

CE-Controlled Write Cycle

|

4
N

Address Valid

tas

L—'AH

R sy

<—tCH

toEH

}//////é N

tos | toH

Data Input Valid

KRR, R R —

{e]

High Impedance

Dout

Notes:

(1] The address inputs are latched at the falling edge of CE or WE,
whichever occurs fater.

{2] The data inputs are latched at the rising edge of CEor WE,
whichever occurs earlier.

[3] Write operation requires both CE and WE to be at ViL-
Parameters typand towy is defined only for the period when both
CE and WE are at v _.

{4] OE may be delayed up to (tacc —

tog) without impacting tacc.

83IH-64568
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Timing Waveforms (cont)

Page Write Cycle

ﬂmm%ﬁmm&W@

gLc
4 \
= w —
twPH

Address m [Note 4] X X [Note 5] )@M
Valid Valid # Valid
RS D D Gl €

Notes:

[1] The address inputs are latched at the falling edge of CE or WE, {4] The page cannot be changed in the middle of a page
whichever occurs later. write cycle. Address inputs Ag— A 1 must be supplied for

[2] The data inputs are latched at the rising edge of CE or WE, every byte load cydle and must remain the same throughout
whichever occurs earlier. the page write cycle to prevent writing to an unknown

address location. Address inputs A g~ A 4are altered for each

[3] Write operation requires both CE and WE o be at Vi byte load cycle and determine the individual byte to be

Parameters typ and tcyyare defined only for the period when both

CE and WE are at V written within the page.
" [5] A maximum of 32 bytes may be loaded in a single page
write cycle.
831H-6467B
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Timing Waveforms (cont)

Chip Erase Cycle
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