NEC Xg / pPD27C4001
@) 524,288 x 8-Bit
\

NEC Electronics Inc. . O~ CMOS UV EPROM
a4
Description \Z/\ - Pin Configuration

The uPD27C4001 is a 4, 194 -bit ultraviolet erasable  32-pjn Cerdip

EPROM fabricated with't dnuﬁle-polysnllcon CMOS tech-
nology for a substaﬁ%gi Savings in both operating and vep ot~ mh v
cc
standby pow T\I”Le// evice is organized as 524,288 A []2 310 Ag
words by 8 b d operates from a single + 5-volt A5 03 30 Ay
power suppLX ° A2 (4 2010 Aqa
A7 5 281 Aqz
The uPQ§7®4001 has a single-location programming asClse  _ 2700 A,
feature, “three-state outputs, and fully TTL-compatible asH7 S [ Ag
mmitg nd outputs, It also has a program voltage (Vpp) asfs B 2spd Ay
of 12.5 volts and is available in a 32-pin cerdip with A3 9 g 241 O
quartz window. A2 10 23 Aqg
Ay O 22 CE
Ao 12 210 oy
Features 0o 18 20 [J Og
O 524,288-word by 8-bit organization 0114 190 Og
o Ultraviolet erasable and electrically programmable Oz 15 181 04
O High-speed programming GND {6 7P o5
o Low power dissipation il
— 30 mA (active)
— 100 A (standby) Pin Identification
o )y . . .
TTL compatible I/O for reading and programming Symbol Fanction
o Single + 5-volt power supply .
0 Double-polysilicon CMOS technology Ao-Asp Address inputs
0 32-pin cerdip packaging with a quartz window Op - 07 Data outputs
D JEDEC-compatible pinout TE Chip enable
Ordering Information °oE Output enable
Part Number Access Time (max) Package GND Ground
4PD27C4001DZ-15 150 ns S2-pin cerdip with S +5-volt power supply
DZ17 1708 quartz window Vpp Program voltage
DZ-20 200 ns
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NEC

pPD27C4001
Absolute Maximum Ratings Truth Table
Power supply voltage, Voo —06to +70V  Functlon CE O Vpp Vee Outputs
Input voltage, Vi ~06to Vg + 03V Read ViL ViL +5.0V +50V Dout
Input voltage, Ag -06to +135V Output disable Vi ViH +5.0V +5.0V High-Z
Output voltage, Voyurt -06to +7.0V Standby VIH X +5.0V +5.0V High-Z
Operating temperature, Topr -10to +80°C Program verify X ViL +125V +65V Dout
Storage temperature, TsTg -651t0 +125°C Program ViL VH +125V +65V DN
Program voltage, Vpp -06to +135V Programinhibit Viy Vg +125V +65V High-Z
Exposure to Absolute Maximum Ratings for extended periods may Notes:
affect device reliability; exceeding the ratings could cause permanent ygn
damage. The device should be operated within the limits specified (1) "X" can be either Vi or iy
under DC and AC Characteristics.
Capacitance
Ta = 25°C; f = 1 MHz; Vjy and Voyr = 0V
Parameter Symbol Max Typ Unit
Input capacitance Cin 14 pF
Output capacitance Cout 16 pF
Block Diagram
Data Qutputs
vee — Op0 07
GND ——» - N
- AREREEN
OE —»1
= e Output Buffers
Ao — .
Ay —° Y-Decoder hd Y-Gating
Aqp —™
A —™
As —= .
Ag ~temm - 4,194,304-bit
Agy —— =] X-Decoder (1024 x 4096)
. . Memory Array
. L]
Ajg ——» hd
831H-60518
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uwPD27C4001
Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Read Operation or Standby
Supply voltage Vee 45 5.0 65 v
Vep Veg - 0.6 Vee Vec + 06 v
Input voltage, high Vil 2.0 Vcg + 0.3 v
Input voltage, low ViL -0.3 08 v
Operating temperature Ta 0 70 °C
Programming Operation
Supply voltage Veo 6.25 6.5 6.75 v
Vpp 12.2 125 128 v

Input voltage, high ViH 24 Vec + 03 A
Input voltage, low ViL -0.3 0.8 A
Operating temperature Ta 20 25 30 °C
DC Characteristics
Ta = 0to +70°C; Voo = +5.0V £10%; Vpp = Voo £ 06V
Parameter Symbol Min Typ Max Unit Test Conditions
Read Operation, Output Disabled, and Standby
Output voltage, high Vo1 24 v lon = 400 gA

VoH2 Vcc-07 v loy = —100 pA
Output voltage, low Voo 0.45 v loL = 21 mA
Output leakage current Lo -10 10 pA OE = Vi Voyt = 0 Vio Voo
Input leakage current It -10 10 A VIN = 0V to Ve
Operating supply current  Igcaq 30 mA CE=ViLViN=Vin

lccaz 30 mA f = 6.7MHz loyT = OmA
Standby supply current lccst 1 mA CE = Vjy min

lccs2 100 A CE = Vgc-0.2V: Vy = 0V to Voo
Program voltage current Ipp 100 BA Vpp = Voo
DC Characteristics (cont)
Ta= +25 2 5°C; Vo = +65V £0.25; Vpp = +125V £ 0.3
Parameter Symbol Min Max Unit Test Conditions
Programming Operation
Output voltage, high VoH 24 v loy = -400 pA
Output voltage, low VoL 0.45 v lo = 21mA
Input leakage current '] -10 10 pA ViN = 0to Voo
Operating supply current lcc 30 mA
Program voltage current Ipp 30 mA CE = Vi; OE = vy
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pPD27C 4001 N E C

AC Characteristics
Ta = 0to +70°C; Vg = +5.0V = 10%; Vpp = Voo

uPD27C4001-15 pPD27C4001-17 pkPD27C4001-20

Parameter Symbol Min Max Min Max Min Max Unit Test Conditions (Note 1)
Read Operation and Standby

Address to output delay tacc 150 170 200 ns CE=0E=V,

CE to output delay toe 150 170 200 ns OFE =V

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

OE or TE to data output float delay  tpr 0 55 0 55 0 60 ns CE=V_ oDE=V_
Address to output hold time ton 0 0 ] ns CE=0E-=V,

AC Characteristics (cont)
Ta = +25 £ 5°C; Voo = +65V £ 0.25; Vpp = +125V = 0.3

Parameter Symbol Min Typ Max Unit Test Conditlons (Note 1)
Programming Operation

Address setup time tas 2 us
OE setup time toes 2 us
Data setup time tps 2 us
Address hold time tan 2 ns
Data hold time toH 2 us
Output enabls to output float defay toF 0 130 ns
Vpp setup time tvps 2 us
Program pulse width thw 0.095 0.1 0.105 ms
Ve setup time tvcs 2 us
Data valid from OE toe 150 ns
Notes:

(1) Inputs levels = 0.45 to 2.4 V; input and output timing reference
levels = 0.8V and 2.0V; input rise and fall times < 20 ns. See
figure 1 for output load.

Figure 1. Output Load

3.3kQ

Doyt out

C_ =100 pF

——e——Aan—Pl— ¢

831H-60668

9-64




NEC

pPD27C4001

PROGRAMMING OPERATION

Begin programming by erasing all data; this sets all bits
at a high logic level. The pPD27C4001 is originally
shipped in this condition. To enter data, apply valid data
at the eight output pins of the chosen address. Raise Voo
to +6.5V £0.25; then raise Vpp to +12.5V £0.3.

OE should be set high to to start programming the initial
address. Apply a 0.1-ms program pulse to CE as shownin
the programming portion of the timing waveforms. Set
OE low to verify the eight bits prior to making a program/
no program decision. If the address is not programmed,
apply another 0.1-ms pulse to CE, 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 Vpp
and then Vg to +5.0V £10% and verify all data again.

Program Inhibit

This option is used to program multiple xuPD27C4001s
connected in parallel. All like inputs except CE and OE
may be common. Program individual devices by apply-
ing a high leve! to all OE pins and a low-level TTL. pulse to
the CE pin of the device to be programmed. Applying a
high-level signal to the CE pins 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 all CE pins and a low logic level applied to the
OE pin of the device to be verified. A high logic level
should be applied to the OE pins of all other devices.

Program Erasure

Erase data on the pPD27C4001 by exposing it to light
with a wavelength shorter than 400 nm. Since exposure
to direct sunlight or room-evel fluorescent light could
also erase the data, 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 with a wave-
length of 254 nm. A minimum integrated dose of 15
W-sec/cm?2 (ultraviolet lighting intensity multiplied by
exposure time) is required to completely erase written
data.

An uitraviolet lamp rated at 12,000 pW/cm?2 takes approx-
imately 20 minutes to complete erasure. Place the
#PD27C4001 within 2.5 cm of the lamp tubes and remove
any filter on the lamp.
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Timing Waveforms

Programming Cycle

[ Program —i Program Verify —-————1
! AS*“‘ DR t——»

3 \
Output Data-in Stable }7 Data-out Valid }—
[Note 4] 7

Address

7
Tpg— o=t - r— 1AL
Vpp i
Vep /
Vee
[— TypPS—m—
Veg+15 y
Vee
Yee
—tycg — pw
_ \ 4 ’
CE

<-1055*1 le—tOE
oF N

Notes:

[1] Vo must be applied simultaneously or before Vpp and removed
simultaneously or afier Vpp.

[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 output lines are used for data input when programming the device.

831H-6054B
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Figure 2. Programming Flowchart

Address = G

vee =65V
VPp =125V

Program One
0.1-ms pulse

!

Address =
Address + 1
vcc=45Vto55V
vep=Vce
All Pass
Notes:

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

Device
Failed

83-0051048
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NEC

Timing Waveforms (cont)

Read Cycle

4
Address
N

tCE———»

. 4
oE \ 7]

l' {DF [2]

TOE [1)*
IACC (1] TOH (o
High Impedance /[////F ] Y\ \X High Impedance
Qutput Data Valid
s 277

Notes:

[1] GE may be delayed for read operation up to t \cc — 1O, after the falling
edge of CE, without impact on tpcc .

(2] 1pF is specified from OE or CE, whichever occurs first,

83IH-60538
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