NEC pPD27C1001A
131,072 x 8-Bit

NEC Electronics Inc. CMOS UV EPROM

Description Pin Configuration

The pPD27C1001A is a 1,048,576-bit ultraviolet erasable  32.pin Cerdip
and electrically programmable read-only memory

(EPROM) fabricated with double-polysilicon CMOS v —\

K X . . pp O1 323 vce
technology for a substantial savings in both operating re 02 ]
and standby power. The device is organized as 131,072 as O3 20 b ne
words by 8 bits and operates from a single +5-volt Az e 201 Arq
power supply. a7 ds 2811 Aqq
The uPD27C1001A has both page and single-location :6 E‘; g 27 g :a
programming features, three-state outputs, fully TTL- Ai ds @ zg - A9
compatible inputs and outputs, and a program voltage mds & WE 6151

a
(Vpp) of 12.5 volts. aadio & 23fh A
The pPD27C1001A is available in a 32-cerdip with a A1 g 22 JJ CE
quartz window. Ao 12 213 o7
0o O 13 203 Og
Oy OQ14a 19 o5
Features op 15 180 04
o 131,072-word x 8-bit organization GND [ 16 17 04
o Ultraviolet erasable and electrically programmable Buk-62894
0 High-speed byte or page programming . . .
o Low power dissipation Pin Identification
~— 40 mA active (max) Symbol Function
— 100 pA standby {max) -
- . . -A Add t
o TTL-compatible I/O for reading and programming Ao~ A1 ross Tpete
O Single +5-volt power supply Oo-O7 Data outputs
o Double-polysilicon CMOS technology CE Chip enable
o 32-pin cerdip packaging OE Output enable
o JEDEC-compatible pinout ] Program
Ordering Information GND Ground
Part Number Access Time (max)  Package Vee +5-volt power supply
#PD27C1001AD-12 120 ns 32-pin cerdip witha PP Program voltage
D-15 150 ns quartz window NC No connection
D-20 200 ns

60049 New WSOP package will be available in 1991, 9-25
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NEC

Absolute Maximum Ratings

Capacitance

Ta = 25°C; f = 1 MHz; Vjyand Vour = OV

Powsr supply voltage, Vcg -0.6t0 +7.0V

Input voltage, Viy -06to +7.0V Parameter Symbol Min Unit

Input voltage, Ag 06to +135y  MPutcapacitance G pF

Output voltage, Vour “0610 +7.0v  Outputcapacitance Co pF

Operating temperature, Topr ~-10 to 80°C

Storage temperature, TgTg ~65 to 125°C

Program voltage, Vpp -06to +135V

Exposure to Absolute Maximum Ratings for extended periods may

affect device reliability; exceeding the ratings could cause permanent

damage. The device should be operated within the limits specified

under DC and AC Characteristics.

Truth Table

Function CE OE PGM Vep Vee Output

Read Vi ViL Vig +5.0V +50V DouTt

Output disable Vi Vi X +50V +5.0V High-Z

Standby Vi X X +50V +50V High-Z

Page data latch ViH ViL Vi +125V +65V Din

Page program Vin ViH ViL +125V +65V High-Z

Byte program ViL Vin ViL +125V +65V Din

Program verify ViL ViL ViH +125V +65V Dour

Program inhibit X ViL ViL +125V +65V High-Z
X ViH ViH

Notes:

(1) X can be either V);_or V|

(2) In read operation, PGM must be sent to_V) at all times, or
switched from Vy_to V),; atleast 2 us before OE or CE goes to V.
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Block Diagram
Voo —>»
GND — Og Oy Oy O3 O4 Og O O7
CE —> Output Enable >
PGM ——> Chip Enable - Output Buffers
3 3 Program Logic >
Ag ——> »
. *
. ¥-Decoder . Y-Gating
. .
AG L] .
Ay ——>] >
. L]
. .
: : 1,048 576-bit
. X-Decoder . {1024 x 1024)
. . Memory Array
L L]
L] L
Ajg —>» >
83/H-82908
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pPD27C1001A NEC

Recommended Operating Conditions

Parameter Symbol Min Typ Max Unit
Read Operation or Standby
Supply voltage Vee 4.5 5.0 5.5 v
Vpp Vo - 0.6 Vee Vee + 06 v
input voltage, high Vin 20 Vee + 03 A
Input voltage, low ViL -0.3 08 v
Operating temperature Ta 0 70 °C
Programming Operation
Supply voltage Vee 6.25 6.5 6.75 \
Vpp 12.2 125 12.8 v

Input voltage, high ViH 2.4 Veg + 03 Vv
Input voltage, low ViL -0.3 0.8 v
Operating temperature Ta 20 25 30 °C
DC Characteristics
Tao = 0to +70°C; Vo = +5.0V 210%; Vpp = Voc
Parameter Symbol Min Typ Max Unit Test Conditions
Read Operation or Standby
Qutput voltage, high VoH1 24 \ loH = —400 pA

VoHz Vog -07 v lon = —100 pA
Qutput voltage, low VoL 0.45 v lop = 21 mA
Output leakage current Lo -10 10 pA Vout = 0V to Voai O = Viy
Input leakage current I -10 10 BA Vin = 0Vto Ve
Vpp current Ipp 1 100 RA Vpp = Vo
Ve current (active) lccat 15 mA CE = VIl ViIn = Vi

lccaz 40 mA t = 8.4 MHz; loyT = 0 MA; tacc = 120ns

30 mA f = 6.7 MHz; loyT = 0 MA; tacc = 150 ns
25 mA f = 5§MHz; loyt = 0MA; tacc = 200ns

Vg current (standby) lccs1 1 mA CE = Vi min

lccsa 1 100 BA CE = Vggi Vin = 0Vio Vg
DC Characteristics (cont)
Ta = 25 £5°C; Vg = +6.5V 20.25; Vpp = +125V £ 0.3
Parameter Symbol Min Typ Max Unlt Test Conditions
Programming Operation
Output voltage, high VoH 2.4 v loy = -400 nA
Output voltage, low Vo 0.45 \ oL = 21mA
Input leakage current L ~-10 10 BA Vi = 0Vito Ve
Vpp current Ipp 50 mA CE = PGM = V|
Ve cutrent lce 30 mA
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N E C pPD27C1001A

AC Characteristics
Ta = 010 +70°C; Vg = +5.0V * 10%; Vpp = Voc £ 0.6V

uPD27C1001A-12 pPD27C1001A-15 pPD27C1001A-20

Parameter Symbol Min Max Min Max Min Max Unit  Test Conditions
Read Operation or Standby

Address to output delay  tacc 120 150 200 ns CE=0E =V,
CE to output delay tce 120 150 200 ns OF = v

OE to output delay toe 70 70 75 ns CE =y

OE high to output float  1pp 0 50 0 50 ] 60 ns CE=V orOE = v,
Address to output hold ~ toy 0 0 0 ns CE=0E=y

AC Characteristics (cont)
Ta=25+5C; Vo = +6.52 0.25V; Vpp = +125 + 0.3V

Parameter Symbol Min Typ Max Unit Test Conditions
Page Programming Operation

Address setup time tas 2 ]
CE setup time tces 2 s
Data setup time tps 2 us
Address hold time tAK 2 ©s

tAHL 2 us

Y 0 us
Data held time toH 2 [
OE to output float time toE 0 130 ns
Vpp setup time typs 2 us
Vi setup time tvcs 2 us
Program pulse width tew 0.095 0.1 0.105 ms
OE setup time toes 2 us
OE to output delay toe 150 ns
OE pulse width during data latch tiw 1 us
PGM setup time teaMs 2 us
CE hold time tcen 2 ns
OE hold time toen 2 us
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AC Characteristics (cont)

Parameter Symbol Min Typ Max Unit Test Conditions
Byte Programming Operation
Address setup time tas 2 us
OE setup time toes 2 ps
Data setup time tos 2 ps
Address hold time tAH 2 ps
Data hold time toH 2 us
OE to output float time tbe 0 130 ns
Vpp setup time tvps 2 us
Vg setup time tves 2 us
Program pulse width tpw 0.095 0.1 0.105 ms
CE setup time 1cEs 2 us
OF to output delay toe 150 ns
Notes:
(1) Input pulse levels = 0.45 to 2.4V, input and output timing
reference levels = 0.8 and 2.0 V; input rise and fall times < 20 ns.
See figure 1 for output load.

Figure 1. Output Load

1.3V

% 33ka

Dout l our
I Cy = 100 pF

83H 60668
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pPD27C1001A

Programming Operation

Begin programming by erasing all data; this sets all bits
high. The uPD27C1001A is originally shipped in this
condition. Address the first byte or page location and
apply valid data at the eight output pins. Raise V¢c to
+6.5 £0.25 V; then raise Vpp to +12.5 £0.3V.

Byte Programming

CE should be set low and OE high to start programming
at the initial byte address. Apply a 0.1 ms program pulse
to PGM as shown in the byte programming portion of the
timing waveforms. Set OF low to verify the eight bits
prior to making a program/no program decision. If the
byte is not programmed, apply another 0.1-ms pulse to
PGM, up to a maximum of 10 times, and input the next
address. If the bits are not programmed in 10 tries, reject
the device as a program failure. After all addresses are
programmed, lower both Vg and Vpp to +5.0 V £10%
and verify all data again.

Page Programming

For page programming, CE and PGM should be set high.
OE pulses low four times to latch each of the 4 data bytes
onto the page. Subsequently, CE and OE should be set
high and a 0.1-ms program pulse applied to PGM as
shown in the page programming portion of the timing
waveforms. Verify the data prior to making a program/no
program decision. If all four bytes of page data are not
programmed, apply another 0.1-ms pulse to PGM, up to
a maximum of 10 times, and input the next page address.
If the page is not programmed in 10 tries, reject the
device as a program failure. After all addresses are
programmed, lower both Vg and Vpp to +5.0V =10%
and verify all data again.

Program Inhibit

Use the program inhibit option to program multiple
uPD27C1001As connected in parallel. All like inputs
(except CE, but including OE) may be common. Pro-
gram individual devices by applying a low-level TTL
pulse to the CE input of the device to be programmed.
Applying a high level to the CE input of the other devices
prevents them from being programmed.

Program Verification

To verify that the device is correctly programmed, nor-
mal read cycles can be executed with a high logic level
applied to the PGM pin and a low logic level applied to
the CE and OE pins of the device to be verified. The CE
and OE pins of all other devices should be set high.

Program Erasure

Erase data on the uPD27C1001A by exposing it to light
with a wavelength shorter than 400 nm. Exposure to
direct sunlight or fluorescent light could also erase the
data. Consequently, mask the window to prevent unin-
tentional erasure by ultraviolet rays. Opaque labels are
supplied with every device.

Data is typically erased by ultraviolet rays of 254 nm.A
lighting level of 15 W-sec/cm2 (min) is required to com-
pletely erase written data (ultraviolet ray intensity multi-
plied by exposure time).

An ultraviolet lamp rated at 12,000 uW/cm2 takes ap-
proximately 20 minutes to complete erasure. Place the
uPD27C1001A within 2.5 cm of the lamp tubes. Remove
any filter on the lamp.
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Timing Waveforms

Page Programming Cycle
Page Data Latch —»14— Page Program —>I47Program Verify——————>
X
Ax-A6 §<
7
w‘— tas —>' e tAHL »I tAHY
% 4
\ 45 4 Y
X X X X
b, 5 48 X
le— tDS  —» IpH —» (€ 1DF
Output First Word Second Word ¥} » ¥ Dawou Data Out
{Note 1] Data input Data Input £ jod Valid Valid /
[ typg <—>‘ tPGMS ->‘ toe —>] l+ tAH
vpp
Vep
Vee
[ tvcs
Vo +1.5
Vee
Vee
— ICES —> '0EH
_ p
CE
| b
—>| k— 1CEH
Pw ’ |
— b
PGM N
Lw 3 toes
—
= "\ /
Notes:
{1] The output lines are also used for data input when programming the device.
831H-68188
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Figure 2. Page Programming Flowchart

Address = G

Voo =65V
Vpp =125V

Address =
Address +1
Address =
Address +1
Address =
Address +1

Program One
0.1-ms pulse
Verlty 4
Bytes

Pass
Address = NO Address = N
Address +1 =
Yes
VeC = 451055V
Vep =VCC

Varify Al
Bytes

All Pass

Device
Passed

Notes:
[1] G = First Address
[2} N = Last Address

Device
Failed

831H-68198
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Timing Waveforms (cont)

Byte Programming Cycle

Address

Qutput

vpp
Vpp
Vee

Veg+15

Vee
Vee

fl

Rl

Program -le Program Verify —i
A X
R 7
<—'AS—>1 'DF |4——>
X 7l l(
Data -in Stable { Data-out Valid P
7 K 2
1D —w “IDH" laa—t A~
LWPS—»
lecs—b
L‘CES—> tpw
p 4
<—!oss’| [—toE —=|
N i
: /

Notes:

[1] Vg must be applied simultaneously or before V pp and removed
simultaneously or after Vipp.

[2] Vpp must not be greater than +13.5 V, Including overshoot.

[3] Removing and reinserting the device while a voltage of 12.5 V Is
applied to pin Vpp may affect device reliability.

{4] The oulput lines are also used for data input when programming the device.

83TB-60588

9-34




NE

puPD27C1001A

Figure 3. Byte Programming Flowchart

Address = G

Ve =65V
Vpp =125V

Pragram One
0.1-ms pulse

Pass
Address = No
Address +1 Address = N

Yes

Voc =451055V
VPP = Voo

Verity Al
Bytes

Notes: All Pass

[1] G = First Address
[2] N = Last Address

Y

Device
Failed

83(H-68208
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Timing Waveforms

Read Cycle
4
Address Address Valid
R
K
[t ——— ]
OF \
1DF —»
L‘ 1OE —» [Note 2]
[Note 1}
< tACC tOH->
High Impedance ' 3 3 High Impedance
Output ghme i /z Data Vaiid E\\ 5 gh Imp
AWK £/ /7
Notes:
[1] OE may be delayed for read operation up to t occ— tOE. after the falling
edge of CE, without impacton LACC.
[2) \pE is specified from OE or CE, whichever goes high first.
831H-62868

9-36




