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GENERAL 27256 PRELIMINARY INFORMATION

INSTRUMENT

256K (32K x 8) Bit NMOS UV Erasable PROM

FEATURES PIN CONFIGURATION
Top View
8 High Speed Performance — 150ns Maximum —
Access Time Vpp ] o1 28[1VDpD
® Low Power Dissipétion A12[] 2 2717 A4
— 100mA Active Current
— 40mA Standby Current 2;5 i i: 3;133
® Auto ID™ Identification; Aids Automated
Programming A5[]5 24[] A9
m Separate Chip Enable and Output Enable Control Ad4[]6 23[]1AH1
Inputs A3[]7 22[10E
a ;wo Progr_amr?_ilng Algorithms Allow Improved A28 21[7A10
rogrammin imes —
— Fast Proggramming Al 20L1CE
— Rapid-Pulse Programming Ao 10 1vpor
® Organized 32K x 8 — JEDEC Standard Pinouts oo 1 18{106
— 28-Pin Dual In Line Package o112 17005
— 32-Pin Leadless Chip Carrier 02[]13 16704
8 Available in Extended Temperature Ranges: Vss 14 15703
— Commercial (C) = 0°to 70°C
— Industrial (I) = —40°to +85°C - 5 ¢ ©
— Military (M)** = —55°to 125°C Rz 2895z
AT ICITICICICAN
DESCRIPTION A6[3? ‘e’ 739] A8
A5[§] 128] A9
The General Instrument Microelectronics A4l r57] ate
27256 is a 256K bit ultraviolet light Erasa- A3[g2 T3] NC
ble (electrically) Programmable Read Only A2[3§] 755] o8
Memory. The device is organized as 32K A1 [10] 2] at0
words by 8 bits (32K bytes). Accessing AL ] cE
individual bytes from an address transition NC e z)or
or from power-up (chip enable pin going Rl 2 AR < L
low) is accomplished in less than 150ns. N\ ! 1:;11:1 A f:!/
This very high speed device allows the cCogwzooo
most sophisticated microprocessors to run

at full speed without the need for WAIT
states.
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**Military Version (MR) screened to Mil. Std. 883
Rev. C, Method 5004 Test Specification.
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GENERAL

INSTRUMENT a8
BLOCK DIAGRAM
T
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ADDRESS OUTPUT

ADDRESS Y DECODE $—" conTRoL
:> BUFFERS
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! V.

X DECODE <_L::> .
L

MEMORY OUTPUT
MATRIX > surrers >

CE
—> POWER DOWN
A {\
Vpp
— >
PROGRAMMING Py
LOGIC
MODES
MODES CE OE Vee A9 00-07
Read Vi Vi Voo X Dour
Program Vi Viu Vy X D
Program Verify Vi Vi Vi X Dour
Program Inhibit Vi Vi Vy X High Z
Standby Vi X Voo X High Z
Output Disable Vi Viu Voo X High Z
Identity V. V. Yiog ¥ Identity Code
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INSTRUMENT

READ MODE (See Timing Diagrams and AC

Characteristics)
Read mode is accessed when

a) the CE pin is low to power up (enable) the chip.
b) the OE pin is low to gate the data to the output
pins.

For Read operations, if the addresses are stable, the
address access time (tycc) is equal to the delay from
CE to output (tce). Data is transferred to the output
after a delay (to¢) from the falling edge of OE.

STANDBY MODE

The standby mode is defined when the CE pin is
high and a program mode is not defined.

When these conditions are met, the supply current
will drop from 100mA to 40mA.

OUTPUT ENABLE

This feature eliminates bus contention in multiple bus
microprocessor systems and the outputs go to a high
impedance when

® The OE pin is high and a program mode is not
defined.

ERASE MODE

The memory matrix is erased to the all “1"’s state
as a result of being exposed to ultraviolet light. To
ensure complete erasure, a dose of 15 watt-second/
cm? is required. This means that the device window
must be placed within one inch and directly under-
neath an ultraviolet lamp with a wavelength of 2537
Angstroms and intensity of 12,000 watt/cm? for 20
minutes.

PROGRAMMING MODE

Two programming algorithms are available. The fast
programming algorithm is the industrial-standard
programming mode that requires both initial program-
ming pulses and overprogramming pulses. A flow-
chart of the fast programming algorithm is shown in
Figure 1.

The rapid-pulse programming algorithm has been
developed to improve on the programming through-
put times in a production environment. Up to 25 100-
microsecond pulses are applied until the byte is veri-
fied. No overprogramming is required. A flowchart of
the rapid-pulse programming algorithm is shown in
Figure 2.

Rapid-pulse is the preferred programming algorithm.
Programming takes place when

a) Vpp is brought to the proper V,, level
b) Vpp is brought to the proper level, and
c) the OE pin is high

d) the CE pin is low.

Since the erased state is “1” in the array, program-
ming of “0” is required. The address to be pro-
grammed is set via AO—A14 and the data to be
programmed is presented to O0—-O7. When data and
address are stable, a low-going pulse on the CE line
programs that location.

VERIFY

After the array has been programmed it must be
verified to ensure all the bits have been correctly
programmed. This mode is entered when all the fol-
lowing conditions are met:

a) Vpp is at the proper V, level
b) Vpp is at the proper level, and
c) the CE pin is high

d) the OE line is low.
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GENERAL

INSTRUMENT St
ELECTRICAL CHARACTERISTICS
Maximum Ratings* Set Up Conditions for DC Characteristics
Vppand input voltages w.r.t. Ves ...... -0.6 to +6.25V (Read Operation)
Vpp voltage w.r.t. Vgg Vpp = +5V
during programming ................. -0.6 to +14V Tame. Commercial (C) = 0°C to 70°C
Voltageon ASw.rt. Vgg....oeeeeaae -0.6 to +13.5V Industrial () =-40°C to +85°C
Storage temperature ............... -65°C to +150°C Military (M) =-55°C to +125°C
Ambient temperature with *Notice: Stresses above those listed under “Maximum Ratings”
power applied .............. .... -65°C to +125°C may cause permanent damage to the device. This is a stress .

rating only and functional operation of the device at those or
any other conditions above those indicated in the operational
listings of this specification is not implied. Exposure to
maximum rating conditions for extended periods may affect
device reliability.

DC CHARACTERISTICS
(READ OPERATION)
PARAMETER SYM MIN MAX |(UNITS CONDITIONS
Inputs
Address lines AO-A14
Data lines (program mode)
00-07__
CE &OE
Logic “1” Viu 20 | Vpptt \Y
Logic “0” Vi -0.1 0.8 Y
Leakage I -10 10 A |Viy=0to Vpp
Input Capacitance Cin 6 pF |Vin=0V, Taus =25°C, f=1MHz
Outputs
In read/verify mode O0-O7
Logic “1” Vou 24 — V  |lon =-400 A
Logic “0” VoL 0.45 V (lge=21mA
Leakage lou -10 10 UA  |Vour=0to Vpp
Output Capacitance Cour 12 pPF |Vour=0V, Tame =25°C, f=1MHz
Power Supply Current 1 — e
Iop Active loo @, mA |Vpp = 5.5V, Vpp = Vpp, OE = CE =V,
Tame = —55°C to 125°C, loyr = 0 mA
Ipp Standby I5o(S) 40 mA |Vpp = 5.5V, Tpyg = 010 70°C, CE = V,,
lOUT — O mA
'DD Standby IDD(S) 45 mA !QD = 55V, TAMB = —55°Cto 125°C,
(Extended Temp. Range) CE = Vi, loyr = 0 mA
Vep Read Voltage Vep |Voo-0.7| Vpp V  |(Note 1)

NOTES: 1. Vpp must be applied simultaneously or before Ve and removed simultaneously or after Vpp.
2. Vpp may be connected directly to Vgp except during programming. The supply current would be
the sum of lgp + lpp.
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GENERAL

INSTRUMENT

27256

AC CHARACTERISTICS (Read Operation)

TA: Commercial (C) =
Industrial i =
Military (M)

0°Cto 70°C
-40°C to +85°C

=-565°C to +125°C

AC TESTING WAVEFORM

Viy =24V ANDYV, =045V

Vonw =20V ANDV, =0.8V
Output Load =1 TTL Load + 100 pF

Note: 27256-15 is only available in Commercial Temperature Range.

27256-15 27256-17 27256-20 27256-25 TEST
R PARAMETER MIN | MAX | MIN | MAX | MIN | MAX|MIN | MAX | ""''° | CONDITIONS
tacc | Address To 150 170 200 250 ns |[CE=0E=V,
Output Delay
tece | CETo 150 170 200 250 ns |OE=V,
Output Delay
toe | OETo 70 70 75 100 ns |CE=V,
Output Delay
tore | OE To O/P High 0 50 0 50 0 55| 0 | 60 ns |CE = Vy
Impedance
ton | Output Hold From 0 0 0 0 ns
Address CE or
OE, whichever
occurred first
READ WAVEFORMS
apDREss H n
viL > ADDRESS VALID o
=g VH ! JPE—
1
ViL [ J/
|
| top(2)—
—— VH |
OE —
ViL [ e
| T le—}—torr(1:3)
| toe(@ tOH_
I -— —
OUTPUTS VOH HIGHZ | /777 N\ HIGH Z
DO-D7 VoL 7 AN\ VALID OUTPUT 77 4(
tACC ——
NOTES:

(1) tosris specified from OE or CE, whichever occurs first.

(2) OE may be delayed up to tcetoe after the falling edge of CE without impact on tce.

(3) This parameter is only sampled and not 100% tested.
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GENERAL

27256
INSTRUMENT
DC PROGRAMMING CHARACTERISTICS
TA = 25 £ 5°C (See programming algorithm for Vypand Vpp voltages.)
CONDITIONS
PARAMET N
SYMBOL ER Mi MAX | UNITS (SEE NOTE 1)
Iu Input Current -10 10 UA Vin=VyorVy
(All Inputs)
Vi Input Low Level -0.1 0.8 Vv
(All Inputs)
Viu Input High Level 2.0 Vppt1 \"
Vou Output Low Voltage 0.45 v loo=2.1mA
During Verify
Von Output High Voltage 24 v lon = -400 A
Ioo2 Voo Supply Current 100 mA
(Program & Verify)
Ipp2 Vpp Supply Current 30 mA CE =V,
(Program)
Vio A8 Produce Identi- 11.5 12.5 Vv
fication Voltage

NOTES: 1. Vp must be applied simultaneously or before Vp, and removed simultaneously or after Vpp
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GENERAL 27256

INSTRUMENT

PROGRAM WAVEFORMS(1)
PROGRAM ———»|4¢—— VERIFY —»{
V|H _‘/'1
ADDRESSES ADDRESS STABLE s
ViL —ff——
tAS > —| tAH | la—
Vv g HIGH Z l——/
DATA IH ————< DATA IN STABLE } J\ DATA OUT VALID :>—-
ViL — > T
< tpS > —»| IDH |— — tDF(z)
(3)
12.5V/12.75V ¢ —f
Vep /
5.0V _tvps
@ <™ -,
6.0V/6.25V ¥ "
VbD /
5.0V _tvDs
___V )
CE VlH a Z; )
IL kA
tOES
—» tPW |€— |—> 2)
ViH <«—tog! P
OE » <
ViL -~
topw

NOTES:
1. The input timing reference level is 0.8V for V_and 2.0V for V.
2. tpe on toe are characteristics of the device but must be accommodated by the programmer.
3. Vpp = 6.0 = 0.25V, Vpp = 12.5 = 0.5V for fast programming aigorithm.
Vpp = 6.25 = 0.25V, Vpp = 12.75 = 0.25V for rapid-pulse programming algorithm.

i
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GENERAL 27256

INSTRUMENT

FAST PROGRAMMING ALGORITHM (Figure 1)

Conditions: l START J
25°C + 5°C
VDDKO.ZSV *
Vep =125 05V ADDR = FIRST LOCATION
k o *
per VDD - 6.0V
Vpp = 12.5V
o '
| X =0 [
Y
> PRG. ONE+1-ms PULSE |
[ INCREMENT X

FAIl

VERIFY PASS
BYTE
L
NO YES
X = 257?

fo

N

PROGRAM ONE PULSE OF

3X ms DURATION

INCREMENT ADDR.

DEVICE \

Vpp = Vpp = 5.0V

PASS

COMPARE
ALL BYTES

FAIL

PASSED [

TO ORIG.
DATA

DEVICE
FAILED

DEVICE
FAILED
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27256

RAPID-PULSE PROGRAMMING ALGORITHM (Figure 2)

Conditions:
25°C + 5°C
Vpp = 6.25 £+ 0.25V
Vep=12.75 + 0.25V

START

ADDR = FIRST LOCATION

T

VDD = 6.25V
Vpp = 12.75V

=

X =0 |

\
—

]

Y

PRG. ONE 100-us PULSE

T
L INCREMENT X ]

2

VERIFY PASS

BYTE
FAIL

NO YES

e

X = 257

INCREMENT ADDR.

DEVICE \ _

Vpbp = Vpp = 5.0V

COMPARE

PASS ALL BYTES FAIL

PASSED [T

TO ORIG.
DATA

DEVICE
FAILED

DEVICE
FAILED
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