NEC uPD27C1024A
65,536 x 16-Bit

NEC Electronics Inc. CMOS UV EPROM

Description Pin Configuration

The uPD27C1024A is a 1,048,576-bit ultraviolet erasable  49-pin Cerdip
and electrically programmable ROM fabricated with an

advanced CMOS process for substantial power sav- ver 7 wh veo
ings. The device is organized as 65,536 words by 16 bits g dz 391 PoM
and operates from a single + 5-volt power supply. All 0503 38 0 NC
inputs and outputs are TTL-compatible. 04404 373 Aqs
The uPD27C1024A is available in a 40-pin ceramic DIP 813 E 2 gz g :“' .
with quartz window. 012 d- oy = A:z
1
O4¢0 Os < 330 Aqy
Features ogOe & 3P Ay
O 65,536 x 16-bit organization 0g g 10 g ¥ H Ag
O Ultraviolet erasable and electrically programmable GT)D E :; 2 2: 3 :ND
O High-speed word and page programming 07 d 13 = s b A”
o Low power dissipation 02 d s 70 A;
— 50 mA max (active) 041115 26 Ag
— 100 A max (standby) 03016 25 A4
O TTL-compatible inputs and outputs 0,17 241 A,
O Three-state outputs o, 18 230 Ay
O Single + 5-volt power supply 0o g 19 22 7 A4
o0 Advanced CMOS technology oE [ 20 213 Ag
O 40-pin cerdip packaging with quartz window 831H-6065A
Ordering Information Pin Identification
Part Number Access Time (max) Package Symbo! Function
uPD27C1024AD-12 120 ns 40-pin cerdip with Ag-Ass Address inputs
D-15 150 ns suariz window Op-O15 Data outputs
D-20 200 ns CE Chip enable
CE Output enable
PGM Program
GND Ground
Vee + 5-volt power supply
Vpp Program voltage
NC No connection

80006
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puPD27C1024A

NEC

Block Diagram

Vv, Data Outputs
cC — Ogt0O45
GND ———»
—9.-5 ™ Output Enable
CE ——] Chip Enable Output Buffers
FGM Program Logic
Ao — ™ .
: Y-Decoder M Y-Gating
A 5 —'-» d
A6 e
. .
. . 1,048,576-bit
: X-Decoder : (1024 x 1024)
. . Memory Array
. .
. .
A5 ——=]
83IH-6064B
Absolute Maximum Ratings Capacitance
Operating temperature, Topr “10to +80C A =25 Ci f = 1MHz Viy and Vour = 0V
Storage temperature, TgTg —65 to +125°C Parameter Symbol Min Typ Max Unit
Output voltage, VouT 0610 470V  [nPutcapacitance Cn 14 PR
Input voltage, Vi 20610 Vog + 03V Output capacitance Cout 16 pF
Input voltage, Ag -0.6to +135V
Supply voltage, Voo -0.6to +70V
Supply 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 Vpp Vee Outputs
Read Vi Vi ViH 50V 50V Dout
Output disable Vi Vi X 50V 50V High-Z
Standby ViH X X 50V 50V High-Z
Page data latch VIH ViL ViH 125V 6.5V Din
Page program Vin Vin ViL 125V 6.5V High-Z
Word program ViL Vin ViL 125V 6.5V Din
Program verify ViL ViL ViH 125V 65V Dout
Program inhibit X ViL Vi 125V 65V High-Z
X Vi Vi

Notes:
(1) X =V orVy.

(2) In read operation, PGM must be set to Vjy at ali times, or for at

least 2 us before OE or CE returns to Vi
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NEC

pPD27C1024A
Recommended Operating Conditions
Parameter Symbol Min Typ Max Unit
Read Operation or Standby
Supply voltage Vee 4.5 5.0 55 A%
Vpp Vocc-06 Vee Vgg + 06 A
Input voltage, high VIH 20 Vce + 03 v
Input voltage, low ViL -0.3 0.8 A
Operating temperature TA 0 70 °C
Programming Operation
Supply voltage Vec 6.25 6.5 6.75 v R
Vpp 12.2 125 12.8 v

Input voltage, high Vi 20 Vcg + 03 v
Input voltage, low ViL -0.3 0.8 \
Operating temperature Ta 20 25 30 °C
DC Characteristics
Tp = 0to +70°C; Vgg = +5.0V * 10%; Vpp = Vo = 0.6V
Parameter Symbol Min Typ Max Unit Test Conditions
Read Operation
Output voltage, high VoH1 24 \ loH = —400 A

VOH2 Ve -07 A\ loq = -100 sA
Output voltage, low VoL 0.45 \ loL = 21 mA
Output leakage current o -10 10 pA VouT = 0to Voci OE = Vi
Input leakage current Iy -10 10 pA Vin = 0to Voo
Vpp current Ipp 1 100 pA Vep = Voo
Vg current (active) Iccal 15 mA CE = Vi in = VIH

Iccaz 50 mA f = 8.4MHz loyT = OMA
Ve current (standby) Iccs1 1 mA CE = Vijy min

lccs2 1 100 uA CE = Vg -0.2V; Viy = 0to Veg
DC Characteristics (cont)
Ta = 25 £ 5°C; Vgg = +6.5V = 0.25; Vpp = +12.5 V=03
Parameter Symbol Min Typ Max Unit Test Conditions
Programming Operation
Output voltage, high VoH 24 A lon = —400 pA
Qutput voltage, low VoL 0.45 \ loL = 21 mA
Input leakage current Iy -10 10 uA Vin = 0to Vog
Vpp current Ipp 50 mA CE = PGM = V),
Vg current lcc 30 mA
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HPD27C1024A NE C

AC Characteristics
Ta = 0to +70°C; Vg = +5.0V % 10%; Vpp = Vo = 0.6V

uPD27C1024A-12 uPD27C1024A-15 uPD27C1024A-20

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

Address to output delay tace 120 150 200 ns CE = OF = V.
CE to output delay tce 120 150 200 ns OE = v,

OE to output delay toe 60 70 70 ns CE =V

OF high to output float tpF 0 50 0 55 0 55 ns CE =V,
Address to output hold ton 0 0 0 ns CE = OE = Vj_

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

Parameter Symbol Min Typ Max Unit Test Conditions
Page Programming Operation

Address setup time tas 2 us
CE setup time tces 2 us
Data setup time tps 2 us
Address hold time taH 2 us
tAHL 2 ps
tAHv 0 ns
Data hold time ton 2 ps
OE to output float time tpe 0 130 ns
Vpp setup time tvps 2 us
Ve setup time tvcs 2 ns
Program pulse width tpw 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 fw 1 ns
latch
PGM setup time tpGMS 2 us
CE hold time tCEH 2 us
OE hold time toEH 2 us
9-40

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



N E C pPD27C1024A

AC Characteristics (cont)
T = 256 £ 5°C; Vo = +6.5V = 0.25; Vpp = +125V = 0.3

Parameter Symbol Min Typ Max Unit Test Conditions
Word Programming Operation

Address setup time tas 2 pns
OE setup time toes 2 ns
Data setup time tps 2 s
Address hold time tAH 2 it
Data hold time toH 2 us
OF to output float time tor 0 130 ns
Vpp setup time tvps 2 ns *
Vo setup time tvcs 2 us
Program pulse width tew 0.095 0.1 0.105 ms
CE setup time tces 2 us
OE 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

13V

3.3kQ

Dout out

Cy= 100 pF

t—{—e—A—Ppt—o

83I1H-6066B
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PROGRAMMING

Before programming the uPD27C1024A, erase all data;
this sets all data bits high. The uPD27C1024A is originally
shipped in this condition. To begin programming, first
raise Voo to +6.5 V = 0.25, and then raise Vpp to 125V
+ 0.3. At this point, data to be programmed can be
directly input in 16-bit format through the data bus.
Programming causes relevant bits to go low.

Word Programming

For word programming, CE should be set low and OE
high to start programming at the initial address. A 0.1-ms
pulse is applied to PGM, as shown in the word program-
ming portion of the timing waveforms, and OE goes low
to verify the 16 bits prior to making a program/no
program decision. If the word is not programmed, an-
other 0.1-ms pulse is applied to PGM, up to a maximum
of 10 times, before the next address is input. 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

To begin page programming, CE and PGM should be set
high and OE pulsed low twice to latch the addressed
two-word, one-page data. CE and OE subsequently go
high and a 0.1-ms program pulse is applied to PGM, as
shown in the page programming portion of the timing
waveforms. Immediately thereafter, CE and OE go low to
verify the data prior to a program/no program decision
being made. If the two words of page data are not
programmed, another 0.1-ms pulse is applied to PGM, up
to a maximum of 10 times. If the page is not programmed
in 10 tries, reject the device as a program failure.

9-42

Program Inhibit

The program inhibit option can be used in either word or
page operation to program one of multiple uPD27C1024A
devices whose CE pins are lndependent and OE, Vpp,
and Oy through O4s pins are connected in parallel. For
word programming, OE must be high and CE of the
device to be programmed low. For page programming,
both OE and CE must be high. Applying a low-level TTL
pulse to PGM of the device to be programmed and a
high-level TTL pulse to the PGM pins of the other devices
enables the one device to be programmed while the
others are inhibited.

Program Verification

To verify that the device is correctly programmed,
execute a normal read cycle 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. A high
should be applied to the CE or OE pin of all other
devices.

Erasure

Erase data on the pPD27C1024A by exposing it to light
with a wavelength shorter than 400 nm. Since exposure
to direct sunlight or room-level 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/cm2 (ultraviolet lighting intensity multiplied by
exposure time) is required to completely erase written
data. Using an ultraviolet lamp rated at 12,000 uW/cm?, it
takes approximately 20 minutes to complete erasure.
Place the uPD27C1024A within 2.5 cm of the lamp tubes
and remove any filter on the lamp.
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pPD27C1024A

Timing Waveforms

Read Cycle
X X
Address §
N 7
tce
OE \‘ -
I. tDF [2)
toE [Qkas
tace 1} TOH [
High Impedance /////F S\ \} High Impedance
t Data Valid
o ARRANK #7737
Notes:
[1] OE may be deiayed for read operation up 10 t ACG~ tOE: fter the falling
edge of CE, without impacton tAcC -
12] tpF is specified from OE or CE, whichever occurs first.
831H-60538
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pPD27C1024A N E C

Timing Waveforms (cont)

Page Programming Cycle
Page Data Latch ————|¢ Page Program ) Program Verify
Address
l<— tas ——I tAHL } ——I taHy
4
& X X
"
‘« tps tDH - |—~ toF ‘
Output First Word Second Word Data Out Data Out
[Note 1] Data Input Data Input Valid Valid
f— tvPg tPGMS -—1 tOE ——1L tAH
Vep
vpp
Vee
l— tycs
Vec +1.5
Vee
Vee
—=| = ICES —|j— lOEH
— p|
CE
! K
- L—— tCEH
tPw ‘
— N
PGM
tLw —] toES
— \ 4
e "\ /
Notes:
{1] The output lines are also used for data input when programming the device.
8378-60578
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HPD27C1024A

Figure 2. Page Programming Flowchart

Address = G

Voo =65V
Vpp =125V

Address =
Address +1

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

Verity All
Words

Program One
0.1-ms pulse
Verify 2
Words

Pass

Address =N
Yes

Vec =451055V
Vpp =VCC

All Pass

Device
Passed

Device
Failed

BIUH-60678

9-45

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



Power ed

pPD27C1024A

NEC

Timing Waveforms (cont)

Word Programming Cycle
Program L Program Verify ”1
Address X—
N
le—ot1AS _>i toF
Output Data-in Stable i f Data-out Valid
[Note 4] ra
tDg — "lDHv ra—t AH
Vep
Vpp
Vee
typg —=|
Vec+1.5
Vee
Ve
tycg—»
CE \
L—togs—— 1pw!
— p a
PGM
L—!oEs-] |t—t O — 1
—
o N /
K
Notes:
[1] Voe must be applied simuitaneously or before V pp and removed
simuitaneously or after Vpp.
[2] Vpp must not be greater than +13.5 V, including overshaoot.
[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 also used for data input when programming the device.
83TB-60588
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Figure 3 Word Programming Flowchart

pPD27C1024A

Start

Address = G

Voo =65V
Vpp =125V

Program One
0.1-ms pulse

Address =
Address +1

Voo =4.51055V
Vpp = Vce

Verity All
Words

Notes: All Pass

[1) G =First Address
(2] N =tast Address

Device
Passed

Device
Failed

831H-6068B
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