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pPD27256

t 'E c ) 32,768 x 8-BIT
NEC Electronics Inc. NMOS UV EPROM
Revision2
Description Pin Configuration i
The 1PD27256 is a 262,144-bit electrically programma-
ble read-only memory utilizing NMOS double-polysilicon voe 1 281 Voo
technology. The device is organized as 32K words by 8 bits .0 2 ‘2R a,,
and operates from a single +5V = 5% power supply. Altin- A3 260 A,
puts and outputs are TTL-compatible. The pPD27256 has A4 20,
single location programming, three-slate outputs and is Al s DA,
pin-compatible with the 27C256 EPROM. Itis available as a AQs 230 A,
28-pin DIP. a7 E 23 GE
The pPD27256 is available in a cerdip package with a A0 s NP Ao
quartz window as an ultraviolet (UV), erasable EPROM. AQe 2 apCE
A, 10 13 o,
Features O"E " 1aplo,
[ 32K by 8 organization o C - . ! o
[ Ultraviolet erasable and electrically programmable oo e 5 o:
{J Access time — 200ns max : g
[0 Single location programming
(O High-speed programming mode
[ Low power dissipation: 100mA max (active) Pin Identification
25mA max (standby) P
CJ Input/output TTL-compatible for reading and Mo Symbol Description
[] ngQ:amfgi\fl\g 5% | 1 Vep Program Voltage
ingle + 5V + 5% power supply 2-10,29, , _ .
[0 Three-state outputs 3-z7 Aohu Adaress foput
(J Pin-compatible with nPD27C256 EPROM N oro Data Outputs
] NMOS double-polysilicon technology 7 GND Ground —
(O 28-pin DIP 20 (3 Chip Enable
[1 3 performance ranges: 22 (3 Output Enable
28V +5V 5% Power Supply
Device A Time Power Supply B =
o Active Standby Mode Selecti
.PD27256 250ns 100mA 25mA___ ode Selectlon _ _
.PD27256-3 300ns 100mA DA e N om0 mleniane
Resd Ve Me_ Vo Ve %uwr
Block Diagram Sandby Vw X Ve Ve  WighZ
Prog v, v, [ v Din
Program Verity :!_lf‘: vf_ _ —Vﬁ—:_z:;-_ - D;y—,— t
Vee Oute Outpurs Program Inhibit TV X Ve Ve _HWgnZ
c:::: o ,_’._’_ rf—ht T 1 ’ Note: X can be either Vy of V.
CE — Output Enable, —
Chip Enable, snd —— Qutput Buffers
OF — Program Logic
—E v-Decoder _. ¥-Gating
AcA, T -
Address — —*
nputs ' —
- X-Decoder 262,144-00
:‘_': : Call Matrix
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pnPD27256

- NEC

Absolute Maximum Ratings*

Operating Temperature, Topn
Storage Temperature, Ts

T S10°Cto +80°C
-85°Cto +125°C

Output Voltage, Vou -0.6VtoVcc +6.5V
Input Voltage, Vwy . —0.6VtoVge +6.5V
Supply Voltage, Vee -0.6Vto +7V
Supply Voltage, Vpp -0.6Vto +22V

* COMMENT: Exposing the device to stresses above
those listed in Absoltute Maximum Ratings could cause
permanent damage. The device is not meant to be
operated under conditions outside the limits described
in the operational sections of this specification. Expo-
sure to absolute maximum rating conditions for
extended periods may affect device reliability.

Capacitance ©
T, = 25°C; f = 1MHz

o Limits
Parameter Symbol Min TYyp Max Unit Test Conditions
Input Capacitance [ 4 8 pF V=0V
Output Capacitance  Copy . 8 w4 pF Vour =0V__
Note: & Thisp ter is sampled penodically.
DC Characteristics
Ta = 0°Cto +70°C; Ve = +5V +5%; Vpp = Vee
Read and Standby Modes
Limits
Parameter Symbol Min Yyp Max Unit__ Yest Conditions
O_u_(&u_l _ﬂlgh Voltage Vo.! R ?.4 i v lon = —400uA
Output Low Voltage Voo 045 V lop = 2.1mA
Inpy} 'Hig_l)_v_pluge Vin 20 Vee+t V
|n_gq} !.ow Voltage Vi -0.1 0.8 v
Output Leakage OE = Vi
corem _ N M Vo Dlovg
Input Leaka
c:::m“ 90 Iy 10 uA V= 0toVge
..... . . v —
) L]
Vee Current et #m ey
o lecz 100 mA  CE =V, (active)
Vee Current e 18 mA Ve = s.sv

Ta=25C = 5C;Vec =6V = 0.25V; Vpp = +21V = 0.5V
Program, Program Verily, and Program Inhibit Modes

Limits

Parameter Symbol Min Typ Max Unit Test Conditions
input High Voltage Viu 2.0 Vec+t ¥V
Input Low Voitage ' Vi ’ -0.1 ' 08 v
in;ul L;akagc Current 1, 10 wA Vin = Vy or v;,, -
Qutput High Voitage Vo 24 v Vou = - 400uA
Output Low Voltage Vo, 045 Vv o, =24mA
\'Ic;; Curunl leca 100 mA )
Vpp Current Ippz a0 mA g—i- z z‘:
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AC Characteristics
TA = 0°C to +70°C; VQc = +5V =z 5%; Vep = v°c
Read and Standby Modes :
Limits .
27256 27256-3 Tost
Parameter Symbol Min  Msx _ Min__ Msx__ Unit__ Conditions ®
Address 1o = OF =
Output Delay 'AcC 250 , 300 ns TE=0E=V,
gf‘:“" Output 250 200 e CE=V,
Output Enable _
to Oulput Delay '0F 100 120 m CE=v,
Output Enable
High to Output o, o 85 105 ns CE=V,
Float
Address to _
Output Hotd__'on o ° nn CEE=V,

Notes: () Outputload: see Figura 1.
input rise and fall times: 20ns.
Input puise lavels: 0.45V 10 2.4V.
Input and output timing measurement relerence levels: 0.8V and 2.0V.

Ta =25C = 5°C;Vee = +Gv + 0.25V; Vpp = 21V = 0.5V
Program, Program Verify, and Program Inhibit Modes ©® @

Limits
Parameter Symboi i Typ Max Unit Tsst Conditions

Address Set-up Time __!.s 2 . o I
Data §_clfyp Time __l_pi____i_______ . ps
DataHoldTime tou 2 us
Address Hold Time %, 2  _  #8  inputpulselevels
Chip Enable to = 0.45V o 24V
Qutput Float Delay tor . 130 ne __ Input and output

= Set-up Ti t, 2 timing reference
Voc = SatupTime s el Y5 evels = 0.8V and
Program Puise Width tow 0.95 1 .1’05. ms 2.0V
CE Time tces 2 » - “8  input tise and fall

Time toes 2 ps  times = 20ns

OEHold Time ® _  toew 2 o us
OErecovery Tme® ton 2
CEto Output Valid @ 15y 1 us

Notes: @ V,, (min) and V,_(max) are reference levels lor measuring timing of input signals.
Transition times are measured between V,, and Vy .
V¢ must be applied simultaneously or before Vpe and removed alter Vep.
@ Tnese parameters are sampled periodically.

Figure 1. Loading Conditions Test Circuit
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N E C - pPD27256

Programming Operation Timing Waveforms
High Speed Programming Mode Read Mode
Begin programming by erasing all data; this places all Ag-Au K Addresses Valid ) 4 .
bits in the high level (1) state. Enter data by program-
ming a low level (0) TTL signal into the chosen bit
location. ce K . X
Address the first location and apply valid data at the 8 e tee——]
output pins. Raise Vg to +6 V £.25 V; then raise Vpp 3 y —
1o +21V +.5V. Apply a 1 ms (+5%) program pulse to —
CE as shown in the programming mode timing l*'(gs* L+ tora]
waveform. The bit is verified and the program/no- tace e
program decision is made. If the bit is not programmed, ® tow—] [*—
apply another 1 ms pulse to CE up to a maximum of 20 0,-0; Tz S (] Vaiid Outust 2 Yoz
times. |f the bit is programmed within 20 tries, apply an — _ —
additional overprogram pulse of (1 x number of ea s a7 = s e fr 18 faling g o€ 5 v Madrioch
withoutimpactonface . .
tries) ms and input the next address. If the bit is not @ tor is specified from OE o CE, whichever ocours first.
z’icﬁr:m med in 20 tries, reject the device as a program Program Mode
’ . le—— Program Program __
After all bits are programmed, lower both Vg and Vpp Addrosses ( yv e L (
to +5 V 5% and verify all data again. e tas =1 s
High-Z
Programming Inhibit Mode ::.,, susi) = < pataout i
tos les—>| Address
Use the programing inhibit mode to program multiple o tor
pPD27256s connected in parallel. All like inputs (except Voo o0 A tve )
CE, but including OE) may be common. Program Ve tow | ety
individual devices by applying a low level (0) TTL pulse )
" to the CE input of the uPD27256 to be programmed.
Applying a high level (1) to the CE input of the other

devices prevents them from being programmed.

Program Verify Mode

Perform verification on the programmed data to deter-
mine that the data was correctly programmed. The
program verification can be performed with the CEand
OE at low levels (0).

Erasure

Erase data on the uPD27256 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.

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

An ultraviolet lamp rated at 12,000 uW/cm? takes
approximately 15 to 20 minutes to complete erasure.
Place the uPD27256 within 2.5 cm of the lamp tubes.
Remove any filter on the lamp.
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