Signetics

Milltary Application Specific
Products

DESCRIPTION

The Signetics 276256 CMOS EPROMSs
are 256K-Bit 5V only memories organized
as 32,768 words of 8 bits. They employ
advanced CMOS circuitry for systems
requiring low-power, high-performance
speeds and immunity to noise. The
27C256 has a non-multiplexed address-
ing interface and Is plug compatible with
the industry standard 27256.

The 27C256 achieves both high-perform-
ance and low power consumiption (10mA
active current maximum, CMOS inputs),
making them Ideal for high-performance,
portable equipment.

It Is programmed with standard EPROM
programmaers and the Intelligent program-
ming algorithm may be utilized.

27C256

256K CMOS UV Erasable PROM

(32K x 8)

Product Specification

CERDIP PIN CONFIGURATION

LLCC PIN CONFIGURATION

FEATURES
© CMOS/NMOS microcontroller and
microprocessor compatible BINFUNCTION
- Universal 26- or 32-Pinmemory ~ PIN NAMES I N 2 fc = CE
site, 2-line controtl Ao-Aw Addresses : Xs;: 3 g«: g 319
L ] - 4 A 16 28 NC
Low power con;umptlon Og- 07 Outputs ‘ A; 18 ezss o
o Nolse Immunty features CE Output Enable ¢ s 7k A
- $#10% V¢ tolerance CE Chip Enable 8 :; 18 33 2 :‘,’3
= Maximum latch-up immunity GND Ground 9 A 2 05 A Ay
through epltaxial processing Ve Program Voltage AN S
e Fast, rellable Intelligent Veo Pawer Supply
programming
= 12.5V Vpp, HCMOS 11-E
compatible
ORDERING INFORMATION
PACKAGES ORDER CODE
) 150ns 200ns 250ns
28-Pin Ceramic DIP w/Quartz Window 27C256/BXA-15 27C256/BXA-20 ~ 27C256/BXA-25
28-Pin Ceramic DIP w/o Quartz Window! 27C256/BXA-15 OT 27C256/BXA-20 OT 27C256/BXA-25 OT
32-Pin Rectangular LLCC w/Quartz Window 27C256/BUA-15 27C256/BUA-20 27C256/BUA-25




256K CMOS UV Erasable PROM (32K x 8) 27C256
BLOCK DIAGRAM
DATA OUTFUTS
0g-07
o i A
o > PROGRAMING LOGIC '
CE —» OUTPUT BUFFERS
CHIP ENABLE
e Y-GATING
b xoscone A,
ADDRESS —»
INPUTS
ABSOLUTE MAXIMUM RATINGS?
SYMBOL PARAMETER RATING UNIT
Tsta Storage temperature range -65 to +150 °C
Vi, Vo Voltage on any pin with respect to ground -2,0to Veg +7V v
Vi Voltage on TE Pin with respect to ground -2010 +13.5 \J
Vep Supply voltage with réspect fo ground during programming 2010 14.0 vV
RECOMMENDED OPERATING CONDITIONS
SYMBOL PARAMETER LMITS UNIT
Min Nom Max
Voo Supply voltage 45 5.0 55 V]
Vid High-level input voltage 20 Veg + 0.512 v
Vi High-lovel input voltage CMOS ~ Vpp = Voo Veg-0.2 Veo +0.212 v
V3 Low-level Inputvoltage Vpp = Voo 0512 0.8 V-
Vi3 Low-level Input voltage CMOS ~ Vpp =Veo -0.212 0.2 v
lon High-level output current -400 pA
loL Low-level output current 2.1 mA
Vep Vpp read voltage ® Veo-0.7 Veo V.
Ta - Operating temperature range -55' +125 °C




256K CMOS UV Erasable PROM (32K x 8) 27C256
READ OPERATION DC CHARACTERISTICS -55°C < Ta< + 125°C, Voo =5V £ 10%
SYMBOL PARAMETER TEST CONDITIONS LIMITS UNIT
) Min Typ* Max
™ Input leakage current V| = Veg = Max ) 0.01 +1.0 pA
[T} Vi =00V -1.0 pA
loK Output leakage current V)= Vgo = Max 0.01 +1.0 pA
for ) V) =0.0V -1.0 pA
1ccTTL8® | Operating current TTL Inputs CE= UE[):"-O;[ :Po=m‘icc - Max ] 30 mA
lecCMOS88 | Operating current GMOS inputs TE= UEé;’"-'oy i"of'n)[\"c - Max 10 mA
lsaTTL® | Standby current TTL inputs TE=Viy 2 mA
lsgOMOSS | Standby current CMOS inputs TE=Vy 100 A
Ipp® Vep read current Vep = Voo = Max 200 pA
Input Low voltage (TTL) -0.51¢ 08 v
W Input Low voltage (CMOS) Vep = Voo 0210 02 v
Input High voltage (TTL) ~ 20 Veg +0.510 Y
Vi Input High voltage (CMOS) Ver = Veo Voo 02 Voo+0210 | v
N Output Low voltage lop =Max ~ 0.45. Vv
Vout Output High voltage lon = Max 24 "
| log? OQutput short-circuit current -100 mA
CAPACITANCE Ty = 26°C,f=1.0MHz
SYMBOL PARAMETER TEST CONDITIONS MAX UNIT
€0 Addrass/control capacitance V=0V 6 pF
Co'® Qutput capacitance Vo =0V 12 oF
READ MODES
PINS
MODE CE OE Vep OUTPUTS
(20) (22) M (11-13, 1519)
Bead Vi Vo Vee Do
Qutput disable Vi Vi Veo Hi-Z
Standby Vi X Voo Hi-Z




256K CMOS UV Erasable PROM (32K x 8)

27C256

READ MODE

The 27C256 has two contro! functions, both of
which must be logically active in order to obtain
data at the outputs, Chip Enable (CE) is the
powercontroland shouldbe usedfordevice se-
lection. Output Enable (OF) Is the output con-
trol and should be used to gate data from the
output pins, Indepandent of device selection.
Assuming that addresses are stable, the ad-

READ OPERATION - AC CHARACTERISTICS -55°C < T <+ 125°C, 4.5V <_ Vg <. 5.5V12

dress accass tine (tacc) is equal to the delay
from TE to output (tcg). Datais available atthe
outputs after a delay of tog from the falling edge
of OE, assuming that TE has been low and ad-
dresses have been stable for atleast tagg-toe.

STANDBY MODE
The 27C256 has a Standby mode which re-
duces the maximum CMOS V cument to

100pA, The device is placed in the Standby
mode when Pin 20 is in the High state. When
in the Standby mode, the outputs are in a
high-impedance state, independent of the TE
input.

SYMBOL PARAMETER 27C256-15 27C256-20 27C256-25 UNIT
Min Max Min Max Min Max

tace Address to output delay 150 200 250 ns

tce TE to output delay 150 200 250 ns

ot OE to output delay 65 75 100 ns

top'? OE or TE High to output Hi-Z 45 55 60 ns.

Qutput hold from addresses,

tou"? ) CE or OE change - whichever is first 0 o 0 UL
AC TESTING LOAD CIRCUIT edges of Chip Enable. The magnitudeofthese  centlamps havewavelengthsinthe 3000-4000
- transient current peaks is dependent on the Range. Data shows that constant exposure
1.3¢ output capacitive and inductive loading of the  to room level fluorescent lighting could orase
devices. The associated transient voltage the typical 27C256 in approximately three
peaks can be suppressed by complying with  years, while it would take approximately ane

vee
Two-Line Control and by properly selected de-  week to cause erasure when exposed to direct
coupling capacitors. . sunlight. I the 27C256 is to be exposed to
23Ka ) . . thesae types of lighting conditions for extended -
Itisrecommended mataq.mFoeramnccapaq- periods of time, opaque labels should be
LG Ll tor be used on every davice between Ve and  placad aver the window to prevent unintention-
cL GND. This should be ahigh frequency capaci- 3| grasure.
.I_ I tor of low inherent inductance and should be )
<+ =+ placedas close to the device as possible, In ad- Thg recommended erasure P’°°9d”’? f‘::io‘lhe
‘ dition, a4.7pF bulkelectrolytic capacitor should 2% 256.'5 exposure to shortwave ultraviolet
. light which has a wavelength of 2537 Ang-
NOTE: be usedbetwaen Voo and GND forevery eight  gyome {A). Theintegrateddoss {i.e., UVinten-
CL = 100pF and Includes Jig capaciance devices. The bulk capacitor shouldbelocated ity x expasure time) for erasure should be a
near where the power supply is connected o minimum of 15Wsec/om?. The erasure time
:be 3"' ay. Th;‘ P“ﬂ;?ase ‘g the bulk;agat;]ton: IS with this dosage is approximately 15 to 20 min-
o overcome the voltage drop caused by thein- . . .

SYSTEM CONSIDERATIONS ductive effects of PG board fraces. utes using an ultravioletlamp with a 12,000pW/

Tha power switching characteristics of CMOS
EPROMs require careful decoupling of the de-
vices. The supply current, g, has three seg-
ments that are of interest to the system
designer - the standby current level, the active
current level, and the transient current peaks
that are produced by the falling and rising

ERASURE CHARACTERISTICS

The erasure characteristics of the 27C256 are
such that erasure begins to occur upon expo-
sure to light with wavelengths shorter than ap-
proximately 4000 Angstroms (A). It should be
noted that sunlight and certain types of flucres-

cm? power rating.. The 270256 should be
placedwithin oneinch of the lamp tubes during
erasure. The maximum integrated dose &
27C256 can be exposed to without damage is
7258W/cm? (1 week @ 1200pW/cm?2), Expo-
sure of these CMOS EPROMs to high intensity
UV light for longer periods may cause perma-
nentdamage.



256K CMOS UV Erasable PROM (32K x 8) 27C256
AC WAVEFORMS
g - 3 ADDRESS - ViH
ADDRESSES
>]r VAUD - iL
—_— ViH
TE
- ViL
g —™
o e Vi
F—- - Vit
ol t
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e nz vaup ¥N\\\ wz M
NN\ OUTRUT X/ /¥ )
VoL
Input Pulse Characteristics:ty, Ti< 608, PRR « TMHzZ
PROGRAMMING MODES
PINS
MODES CE OE Ay Ay Vep Vee OUTPUTS
(20) (22) (24) (10) (1) (28) (11-13, 15419)
Intelligent programming ViL Vi X1 Xt Vep s.0vie Dy
Program verify Vi Vit X1 X13 Vep 6.0vie D
Program Inhibit Vi VH X3 X1 Vpp 6.0V16 Hi-Z
Intelligent dentifier-manufacturer'® Vi, Vi vt Vi - Veo Vee 15H
Intelligent identifier'® ViL Vi, VH“ Viy Vee Veo 8CH

CMOS NOISE CHARACTERISTICS
Special epitaphial processing techniques have
enablad Signetics to build CMOS with features
adding fo system reliability. These include In-
put/Output protection to latch-up. Each of the
dataand address pins will notlatch-up with cur-
rentsupto 100mA and voltages from-1VtoVeg
+1V.

Additionally, the Vpp (Programming) pin is de-
signed to resist latch-up to the 14V maximum
device limit.
PROGRAMMING
Cautlon; Exceeding 14.0V on Vpp Pin may
permanently damage the 27C256.
Initially, and after each erasure, all bits of the
270256 are in the *1* state. Datals intreduced
by selectively programming *0*into the desired
bit location. Although only “0* will be pro-
grammed, both *1~and*0* canbe presentinthe
dataword. The only way to changean*0"toa
“1”is by ultraviolet light erasure.

The 270256 1s In the programming mode when
the Vppinputis at 12.5Vand TE is at TTl.-Low.
The data to be programmed is applied 8 bits In
parallel to the data output pins. The levels re-
quired for the address and data inputs are TTL.
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INTELLIGENT PROGRAMMING™
ALGORITHM

The 270256 intelligent programming algo-
tithms rapkdly program Signetics CMOS
EPROMsusing an efficientandreliable method
particularly suited to the production program-
ming environment. Typical programming times
for individual devices are on the order of five
minutes. Actual programming times may vary
due to differences in programming equipment.

Programming reliability is also ensured as the
incremental program margin of each byte is

_ continually monitored to determine when ithas

been successfully programmed. A flow-chart
of the 27C256 intelligent program algorithm is
shown In Figure 1.

The intelligent programming algorithm utilizes
two different pulse types: initlal and overpro-
gram, The duration of the initial TE pulse(s) Is
1ms, which will then be followed by a longer
overprogram pulse of length 3Xms. Xisadura-
tion counter and is equal to the number of the
initial 2ms pulses applied to a particular
27C256location, before acorrect verify occurs.
Up to 25 1ms pulses per byte are provided for
before the overprogram is applied.

35

The entire sequence of program pulses and
byte verifications is performed at Voo = 6.0V
and Vpp =125V,

When the infelligent programming cycle has
been completed, all bytes should be compared
to the original data with Vg = 5.0V.

PROGRAM INHIBIT e
Programming of multiple 276256 EPROMs in
parallel with different data is easily accom-
plished by using the Program Inhibit mode, A
high-level TE input Inhibits other 27C256
EPROMs from being programmed.

Except for OE or TE, all inputs of the parallel
27C266s may be common. A TTL low-level
pulse applied to the TE or ALE/CE input with
Vppat 12.5V will program the selected 27C256.

VERIFY

A verify (read) should be performed on the pro-
grammedbits to determine thatthey have been
correctly programmed, The verify Is performed

withOE atV; andTE atViyand Vpp at 12,6V,
Data should be verified a minimum of Togy af-
ter the falling edge of OE.



256K CMOS UV Erasable PROM (32K x 8) : 27C256

16.Veg = 6.0V £ 0.26V.
17.AC Conditions of Test:
Input Rise and Fali Timas (100% to 90%): 20ns
Input Pulse Levels: 0.45V to 2.4V
Input Timing Reference Level: 0.8V to 2.0V
Output Timing Reference Level: 0.8V to 2.0V ,
18. Initlal Program Pulse width tolerance is 1mse¢ £ 5%.
19, The length of the overpmgrargfulse may vary from 2.85msac to 78.76msec as a function of the iteration counter value X,
20.'[l;l_1ls parz;meter is only sampled and s not 100% tested. Output Floatls defined as the point where dala is no longer driven (see Timing
iagram).

ADD# FIRST LOCATION

Voo =80V
Vpp = 125V

VERIFY FAIL DEVICE
BYTE FAILED
PASS

INCREMENT ADDR

DEVICE
FAILED

Figure 1. Intelligent Programming Flowchart
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256K CMOS UV Erasable PROM (32K x 8) - 27C256
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NOTES:

1. The Input Timing Relerence Level Is 0.8V for V|, and 2V for a Vi, input pules levels are 0.45V and 2.4V.

2. tog ad IpEp are characlefistics of the device but must be the pr

3. When programming 27C266, & 0.1uF capacitor is requlred across Vpp and ground to suppress spurous voitage translents which can damage the device.

Flgure 2. Inteliigent Programming Waveforms




