


&National Semiconductor

27C256

262,144-Bit (32,768 x 8) UV Erasable CMOS PROM

Military Qualified

General Description

The 27C256 is a high-speed 256K UV erasable and electri-
cally raprogrammasble CMOS EPROM, idsally suited for ap-
plications whera fast lWmaround, pattamn experimentation
and low power consumplion are important requirements.
The 27C256 is dasigned io aperate with a single + 5V pow-
er supply with £10% tolerance. The CMOS design allows
tho part to operale over Military Temperature Range.

The 27C256 is packaged in a 28-pin duakinline package
with transparant lid and a 32-pin windowed LCC. The bans-
parert lid allows the user 1o expase the chip to ultraviolot
light to erase tha hit pattern. A new pattem ¢an then be
written electrically into the device by following the program-
ming procedure.

This EPROM is fabricated with National’s proprietary, time
proven CMOS double-poly silicon gate technology which
combines high perdormance and high density with low pow-
er consumption and excellent reliability.

The 27C256 specified on this data sheet is fully compliant
with MIL-STD-883, Revision C,

March 1989

Features

m Clocked sense amps for fast access ime down to
250 ns

B Low CMOS power consumption
— Active power 55 mW max
— Standby power: 0.55 mW max

W Performance compatible to NSCAGO™ CMOS
MICrGpIOCessor

B Single 5V power supply

E Pin compatible wiln NMOS 256 EPROMs

= Fast and religble programming (0.5 ms for most bytes)

B Static operation—no clocks requirad

B TTL, CMOS compatibla inputs/outputs

® TRI-STATE® output

® Optimum EPROM for total CMOS systams

m Windowed DIP and LCC package options

B Specificalions guaranteed gvar full military temperalure
range {—55°C to +125°C)

m This device is processed in compliance wilh SMD
86063, and the DIP version is dual marked
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Mifitary Temperature Range (—55°C to +125°C)
Vgg = 5V +10%

Parameter/Order Number Access Timae
27C2560250/883 250
27C256Q300/883 300
27C2560350/883 350
27C256E250/883 250
27C256E300/883 300
27C256E350/883 350




Absolute Maximum Ratings moe 1)
Temperature Under Bias —55°C lo +125°C
Storage Temperatura —B85°C lo + 150°C
All Input Voltages
with Raspect to Ground
(Note 10}

Al Quiput Voltages
with Respact to Ground

+ 6.5V to —0.6V

Power Dissipation 1.0W
Lead Temperahira

(Soldaritg, 10 Seconds) 300°C
Voo Supply Voilage
with Raspect to Ground +7.0Vto —0.6V

Operating Conditions (not=17)

{Note 10) Voo + 1.0V o GND — 0.6V Temnparature Range (Tcase) —55'C1o +125°C
Vpp Supply Voltage Vg Power Supply SV £10%

with Raspect 10 Ground

during Programming +14.0V o —0.6V
READ OPERATION
DC Electrical Characteristics
Symbol Paramater Conditions Min Typ Max Units
Iy Input Lead Current Vin = Vo or GND 10 re.y
ILo Qutput Leakage Cumant Vout = Veg or GND, CE = Viy 10 pA
leo Vg Current (Active} TE = V), f= 5 MHz 5 20 mA
(Note 9) TTL Inputs fnputs = Vg or V), YO = 0mA
e Voo Cumrent {Aciive) CE = GND, 1 = 5 MHz 3 10 s
{Note 9) CMOS Inputs Inpuls = Ve or GND, 170 = O mA
lecsay Ve Current (Stardby) CE = Viy ot 1 mA

TTL Inputs
Icosee gﬁﬁc ogu(::':s(Standby) E = Voo 5 oo A
Ipp Vpp Load Current Vpp = Voo 200 pA
ViL input Low Voltage —0.1 0.8 v
Vi Input High Vollage 20 Voo + 1 v
Vg1 Output Low Voltage loL = 21mA 0.45 v
VoH1 Quiput High Voltage log = —400 pA 24 v
VoLz Oulput Low Violtage loL =0 pA 0.1 v
VoHz Output High Voltage oy = O pA 44 v
AG Electrical Characteristics
27C256
Symbol Parameter Conditions 250 300 350 Units
Min Max Min Max Min Max
tacc Address to Output Dalay CE=0E=WV 250 200 350 ns
tee CE to Quiput Detay OE = v 250 300 350 ns
toe OF to Qutput Delay CE=v 100 120 120 ns
tpr OF High to Qutput Float CE=Vvy o G0 [ 105 0 105 ns
tou Output Hold from Addresses, | TE = BE = v
CE or OF, Whichaver o} [} 0 ns
Oceurred First




Capacitance 1, = +25C,1 = 1 MHz (Note 2)

Symbol Parameter Conditions | Typ | Max | Units
Ciny Input Capacitance Viy = OV 6 10 pF
Cour Qutput Capacitance | Voyur = OV 9 14 pF

AC Test Conditions .
Timing Measurement Referance Level
Crutrert Load 1 TTL Gate and Inputs 0.8V and 2V
CL = 100 pF (Note 8) Outputs 0.8V and 2V
Input Rise and Fall Times <5ns
[nput Pulse Levels 0.45Vio 2.4v
AC Waveforms (uotess, 7 and 9y
Fgd L
FX rl
ADDRESSES ADDRESSES VALID %
___ . |———
e 0.8Y LY { o / t,
L_lcg — fHaTES 4,5
oe Y Y, £ _/
o toe L S
(NOTE 3 . NOTES 4,5
2.av HI-2 > e Hi-Z
OUTPUT = TR VALID OUTPUT ©
0.8¥ & 3T L-
L_ ACC
(NOTE 3) ~itox
/D 10332-3

Nota 1; Sress5as above thosa lsled under “Absalule Maximum Falings” mey cause parmanent damegs 10 Iha device. This i5 & sirass mting onty and tunctional
opomation of e device al thesa or any other condilions abova 1hosa indr 1in Ihe ional sechons of this specification ta nel mphad. Exposum g absolute

maximum miling conditens for extanded paricds may alect device reliability.
Note 2 This pararmeter is only sampled and is nol 100% tested.
Note 3: OF may ba delayed up 0 tacs — log alter the faliing edge of TF withaut mpacting tace.
Note 4 The ipe end igr compare laval i detamminad as {ollows:
High 10 TRI-STATE, the measured Vqp, (OC) — 0.10V;
Law to TRIFSTATE, the mazsuned Yo ¢ (G + .10V
Nate 5 TRI-STATE may be etiainad using O or CE.

Note 8: Tha power swilching characianstics of EPROMS require careful device decaupfing. IL is recommendad that at keast a 0.1 pF cemamic capeciix ba used on
avary devica batween Vg and GND.

Note 7: Tha oulpuls mugt ba resbicied lo Vo + 1.0V Lo avoid lalch-up and device damage.
Note 8 TTL Gale: g« 1.6 mA, Igy = —400 pA.
Cy: 100 pF indudas [lurs capagilance.
Note 9: Vpp may bo connecled (0 Ve exceql during grogramming.
Nabe 10: Inputs and outpuls can undershaol i —20V for 20 s Max.




Programming Characteristics notes1,2,3and 4

Symbol Parametar Canditions Min Typ Max Units
tag Address Setup Time 2 us
toes OE Solup Time 2 us
typg Vpp Sotup Time 2 Jii]
s Voo Setup Time 2 S
tps bata Setup Tima 4 ps
tam Address Hold Fime o S
or Dala Hold Time 2 1S
- Qo Foat Dty e 0 w |
tpw Program Pulse Width 05 0.5 10 ns
toe Data Valid from OE TE=wv_ 150 ns
Ipp Vpp Supply Current during C__E_= ViU 20 A
Programming Pulse PGM = Vi
loe Voo Supply Current 10 mA
Ta Temperatura Ambient 20 25 30 G
Voo Pawer Supply Valtage 575 6.0 6.25 v
Vpp Prograraming Supply Voitage 122 130 133 \d
I Input Risa, Fall time 5 ns
" Input Low Voltage 0.0 0.45 v
Vi Input High Voltage 2.4 40 v
tn Imput Timing Reference Vollage 08 15 2.0 W
tour Qutput Timing Reference Voltaga 0.8 15 20 v

Naote 1: Natomal's slandard product waranly apphies only 10 devicas programmad (o speciBicalions describod hersn.

Hate 2 Ver musl ba applied simultanaousty ar bafore Vpe and mmovad simultaneousty or aller Vep. The EPAOM must not be insered inlo or remowed [rom a
board wilh valiage applied 1o Vpp or Vog.

Nate 2 Tha maximum absolula gliewabls voltags whish may ba applied 1o tha Vpp pin during programming is 14V. Cara must ba iaken when switching (ha Vpp
supptly (& prévent gy gvershool krom excesding tis 14y maximum spacification. At jaast a 0.1 pF capacitor i required acrass Vpp, Voo to GND o supprass
Spurious voilage [rangients which may dammage tha davice.

Natbe & Programming and program verity are lasied wilh tha Ineractive Program Algodilnim, aa typicat pawer supply vollages and timings. Tha Min and Meax Limit
Paramsters are Design parameters, nol Tasisd or quaranteed.
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interactive Pragramming Algorithm Flow Chart
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Functional Description

DEVICE OPERATION

The six medas of oparation of tha 27C256 are listed in Ta-
bl 1. It should ba noted that all inputs for \he six modes are
at TTL levels. The power supplies required are Voo and
Vpp. The Vpp power supply must be at 13.0V during lthe
three programming modes, and must be at 5V in the other
three modes. The Vg power supply must ba at 6V during
tha three programming modes, and at 5V In the olher three
modas,

Readt Mode

The 27C256 has two control functions, both of which must
ba logically active in order to oblain data at the outputs.
Chip Enabla (CE) is tha power control and should ba used
for device selection. Qutput Enahle (GE) is the output con-
el and should be used to gate data to the output pins,
independent of device selaction. Assuming that addresses
are stable, address access ima (tacc) is equal to the delay
from TE to output (tcg). Data is available at the outputs tog
atter the fafiing edge of OF, assuming that CE has been low
and addressas have bean stabla for at least tacc—top-

The sense amps are clocked for fast access time. Ve
should therefors be mamtsined at opsraling voltage during
read and varify. If Voo temporarily drops below the spec
voltage (but not to ground) an address transilion must ba
parformad after the drop to ensure proper oulput data.

Standby Mode

The 27G256 has a standby mode which reduces the active
power dissipation by 99%, from 55 mW to 0.55 mW. Thea
270256 is placed in tha standby mode by applying a CMOS
high signal to the CE input When in standby mode, the
oulputs are in a high impedance state, indapendant of the
OE input

Quiput OR-Tying

Because 27C2565 are usually used in larger memaory armays,
National has provided a 2-line contral function that accom-
modates this use of multiple memory connections. Tha 2-
line control function allows for:

a} the towsst possibla memory power dissipation, ard

b) complata assurance that output bus contentian will not
ocour,

To most efficienlly use thesa two control linas, it is recom-
mendad that TE (pin 20) be decoded and used as the pri-
mary davice selecting function, whila OE (pin 22) be made a
comman connection o all davices in the amay and connect-
ed to the READ line from the system control bus. This as-
sures that ali deselected memory devices are in their low
power standby modes and that the oulput pins are active
only when data is desired from a particular memory device.
Programming

GAUTION: Exceeding 14V on pin 1 (Vpp will damage the
27C256.

Initially, and after each erasura, all bils of the 275256 ara in
the “1" state. Dal is introduced by sefactively program-
ming "0s"” into the desirad bit locations. Although only “0s™
will be programmed, both “1s™ and “05™ can be presented
in the data word The only way lo change a4 "0” toa ™1 is
by utiraviolet light arasure.

The 270256 is in the programming mode when the Vpp
power supply Is at 13.0V and DE is at Vi, It is raquired Hhat
at least a 0.1 pF capacitor be placed across Vpp, Voo 1o
ground to suppress sputious voltage transients which may
damage the device. The datato be programmed is applied 8
bits in parallel to 1he data output pins. The loveis required
for the addrass and data puts ara TTL

When the address and data are stahle, an active low TTL
program pulse is applied to the CE/PGM input A program
pulse must be applied at aach address logation to be pro-
grammad. Any location may be programmed at any time—
eithar individually, saquentially, or at random, Tha 27C256 is
designad to be programmed with interacive programming,
where each address is programmed with a sarias of 0.5 ms
pulses untl it verifies (up to a maximum of 20 pulses or 10
ms). The 27C258 must not be programmed with a DG signal
applied to the TE/PGM input.

Programming multiple 27C256s in parallal with the same
data can be easiy accomplishad due to the simplicity of the
programming requirements. Like inputs of the paralisled
27G256s may be connectad together when they are pro-
grammed with ihe same data. A low level TTL pulse applied
to the CE/PGM input programs the parallaled 27C256s.

TABLE [. Mode Selection

ol Pins CE/PGM OE Vep Vee Qulputs
{20} {2z) {1} (28) (11-13, 15~19)
Read Vi Vi 5v 5v Dout
Slandby Vi Dan't Care 5v sv Hi-Z
Program Vi Vin 13.0v BV Din
Program Verify Viy Vi 13.0Vv eV Dour
Program Inhibit Vin Vi 130V | av Hi-Z
Qutput Disable Don't Care Vin 5V 5V Hi-Z




Functional Description contirued)
Program (nhibit

Programming mullipls 27C256s in paraliel with different
data is also easily accomplished. Excapt for CE all like in-
puts (including OE} of the paraffel 27C256s may ba com-
mon. A TIL low level program pulse applied to an
27C256's. CE/PGM input with Ypp at 13.0V will program
that 27C256. A TTL high level CE input inhibils the other
27C256s from being programmed.

Program Verity

A verify should be performed on the programmed bits to
determing whether thay were carrectly programmed, The
verify may be pearformed with Vpp at 13.0V. Vpp must be at
Voo, except during programming and program varify.
ERASURE CHARACTERISTICS

The ecrasure characteristics of the 27C256 are such thal
erasure begins to accur when exposed to light with wave-
lengths shorter than approximately 4000 Angstroms (A). 1t
should be noted that sunlight and cartain types of flucres-
cent lamps have wavalengths in tha 3000A-4000A range.
After programming, opague labels should be placed over
the 27G266"s window to pravent urintentional erasurg. Cov-
ering tha window will also prevent temporary functional fail-
ure due fo the generation of photo cuments.

The recommended erasure procadure for the 27C256 Is ex-
posura to short wave ullraviolet light which has a wave-
langth of 2537 Angstroms (A). The intagrated dose (e, UV
intensily X exposura time) for erasura should be a minimum
of 15W-gsec/cm2.

The 27C266 should be placed within 1 inch of the famp
bes during erasure. Some lamps have a filtter an their

lubas which should be romoved before erasure. Tabla 1l
shows the minimum 27C256 erasure time for various light
intensities.

An erasure syslemn should be calibraied peviodically. The
distanca from lamp to unit shoutd be maintaned at one inch
The erasura lime increases as the square of the distance. {If
distance is doubled the erasure ime incraases by a factor of
4) Lamps lese intensity as they age. When a lamp is
changed, the distance has changed or the [amp has aged,
the system should be checked to make certain full erasure
is occuming. [ncompete arasura will cause symptoms that
can be misleading. Programmers, componenls, and aven
systamn designs hava been aemonecusty suspected when in-
complete erasure was the problem.

SYSTEM CONSIDERATION

The power swilching characlerisics of EPROMs require
careful decoupting of the devices The supply current, lgc.
has three segmenls that are of interest to the systern de-
signer—the standby curent lavel, the active current level,
and the transient cumment peaks that are produced by voit-
age transitions an input pins. The magnituds of thase tran-
sient current peaks is dependant on the oulput capacitance
loading of the davice. The associated Vg ransient voltage
paaks can be suppressed by properly selected decoupling
capacitors. itis recommended that atleasta 0.1 uF ceramic
capacitor be used on evary device batween Vg and GND.
This should be a high frequency capaciter of low inherant
inductance. In addition, at least a 4.7 pF hulk electrolytic
capacitor should be used betwean Vg and GND for each
sight devices. The bulk capacitor should be located near
where \ha power supply is connectad to the array. The pur-
pose of tha bulk capacitor is 1o overcome tha voltage drop
caused by the inductive effects of the PG board traces.

TABLE IL MInimum 27C256 Erasura Tima

Light Intensity Erasure Tima
{Micro/Watts/cm?2) (Minutes}
15,000 20
10,000 25
5,000 50




Physical Dimensions inchos (milimeters)
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27C256 262, 144-BIT (32,768 x 8) UV Erasable CMOS PROM Military Qualified
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Physical Dimensions inches (milimetsrs) (Continued
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LIFE SUPPORT POLICY

NATIONAL'S PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEMS WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF NATIONAL

SEMICONDUCTOR CORPORATION. As usaed heremn:

1. Lite support devices or systems are devicas or 2
systeras which, (8} are intended for surgical implamt
into the bady, or (b} support or sustain life, and whose
failure to perform, whan propery usad in accordance
with Instructions for use providad in tha labeling, can
b reasonably expacted lo result in @ significant injury
to the user.

A critical component is any component of a fife
suppart device or system whose failure to performm can
be reasonably expectad to cause the failum of the life
support davice or system, or to affect its salety or
efectivenass.
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