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e FAST ACCESS TIME:
200ns MAX M27256-2F1
250ns MAX M27256F1/M27256F6/M27256-25F1
300ns MAX M27256-3F1/M27256-30F1
450ns MAX M27256-4F1/M27256-4F6/M27256-45F1
e 0 to 70°C STANDARD TEMPERATURE RANGE
e —40 to +85°C EXTENDED TEMPERATURE
RANGE
SINGLE +5V POWER SUPPLY
LOW STANDBY CURRENT (40mA MAX)
TTL COMPATIBLE
+10% Ve TOLERANCE AVAILABLE

- DESCRIPTION
- The M27256 is a 262,144-bit ultraviolet erasable and

electricailly programmabile read only memory
(EPROM). it is organized as 32.768 words by 8 bits
and manufactured using SGS’ NMOS-E3 process.
The M27256 with its single +5V power supply and
with an access time of 200ns, is ideal for use with

- high performance +5V microprocessor such as

Z8® , Z80® and Z8000™. The M27256 has an im-
portant feature which is to separate the output con-
trol, Ouptut Enable (OE) from the Chip Enable con-
trol (C'Eg).t The OE control eliminate bus contention
in muitiple bus microprocessor systems. - - -

The M27256 also features a standby mode which
reduces the power dissipation .without increasing

* access time. The active current is 100mA while the

maximum standby current is only 40 mA, a 60%
saving. The standby mode is achieved by appling
a TTL-high signal to the CE input. The M27256

~ enables implementation of new, advanced systems

with firmware-intensive architectures.

The combination of the M27256’s high density, and
new advanced microprocessors having megabit ad-
dressing capability provides designers with oppor-
tunities to engineer user-friendly, high reliability,

. high-performance systems. The M27256 large

storage capability enables it to function as a high
density software carrier. Entire operating systems,

- diagnostics, high-level language programs and

specialized application software can reside in a
M27256 directly on a system’s memory bus. This
permits immediate microprocessor access and ex-
ecution of software and eliminates the need for time
consuming disk accesses and downloads. The
M27256 has an “‘Electronic Signature” that allows
programmers to automatically identify device type
and pinout.

256K (32K x 8)"UV ERASABLE PROM
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Ceramic Package

ORDERING NUMBERS: M27256-2F1 "
M27256F1
M27256-3F1”
M27256-4F1 p

M27256-30F1
M27256-45F1

M27256F6
M27256-4F6

M27256-25F1 o

PIN CONNECTIONS

St
T ovee 0 28] Ve
a2 {J2 27{} a1
a7 I3 28{] a13
as i< 25{] a8
as [Is 2.]] a9
ae (8 23] an
a3 f17 22[] BE
a2 {8 21] ato
a1t o 20{] TE
P 1 13f] o7
eo [ 124] os
o1 [ 17{} os
0z {3 154] 04
Gno e 1s] o3
$- 7376
PIN NAMES
AG-A14 ADDRESS INPUT
CE CHIP ENABLE INPUT
CE OUTPUT ENABLE INPUT
00-07 DATA INPUTIQUTPUT
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BLOCK DIAGRAM
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GNQ O=———— OAfa QUTPUTS
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- TTI111]
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— AND PROGRAM -
CE ——nd LOGIC QUIPUT BUFFERS
.._. Y : \
{ OECDOER ; GATING
AD~A1L i
AQORESS | —
INPUTS —— :
—— X . ]
— e | SR
- _ i
S5-177
ABSOLUTE MAXIMUM RATINGS
Symboi Parameter Vaiue Unit
Vi Alf Input or Qutput voitages with respect 1o ground +68.25 10 -0.8 \'
' Vep Supply voitage with respect to ground +14to —0,6 Y;
T .Ambient temperature under bias /F1 -10to +80 °c
amb /F8 - 50t0 +95 °C
Tstg Storage temperature range- _ - 6510 +125 °C
- Voitage on pin 24 with respect to ground +13.5t0 -0.6. v

Stresses above those listed under *‘Absolute Maximum Ratings’’ may cause permanent damage to the devics. This is a stress rating on

and functional operation of the devics at these or any other conditions above thoss indicated in the operational sections of this specificatic
is not impfied. Exposure to absolute maximum rating conditions for extendsd periods may affact davice refiability.

OPERATING MODES

PNSY & OF A9 AQ Vep Vee. °}’1‘§’.’,‘§Ts
MODE @ | @ | @9 (10) M | @ | Ysqg
READ I ViL X X Vee Vee Dour
OUTPUT DISABLE Vi Vin X X Voo Voo HIGH Z
STANDBY Vin X X X Veo Vec | HIGHZ
PROGRAM ViL Vin X X Vep Vee OiN |
VERIFY Vin Vi X X Vep Vee Dour
OPTIONAL VERIFY Vi, ViL X X Vpp Veo DouTt
- PROGRAM INHIBIT Vin Vin X X Vep Voo HIGH Z
ELECTRONIC SIGNATURE ViL ViL Ve Vi Voo Vec  |MAN.CODE:S
ViL ViL Vi Vi Vee Vee DEV.CODEI

NOTE: X can be Vy or Vy V= 12V =0.5V
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'READ OPERATION -
. F1/-2F1 - 25F1/- 30F1/ F6/ - 4F6
DC AND AC CONDITIONS —3F1/ - 4F1 — 45F1
Operating Temperature Range 0 to 70°C 0 to 70°C -40 to 85°C
Vee Power Supply (1.2 5V &5%/ 5V £10% ) | 5V &5%
Vpp Voitage @° Vee = Voo Vpp = Vego Vep = Vo
DC AND OPERATING CHARACTERISTICS
' Values
i Paramet Test Conditi Unit
| Symbo a . meter on : ons in. Typ. @ Max.
Iy Input Load Current Vin=5.5V 10 zA
‘ Lo Output Leakage Current | Voyr=5.5V . 10 HA
lpp1a | Vpp Current Read Standby| Vpp =5.5V o 5 mA
lccia | Voo Current Standby CE=Viy : - .20 40 - mMA
iécz(a> Vee Current Active CE=QE=V_ 45 199 L mA
I VPP’VCC
Vi Input Low Voltage -0.1 +0.8 v
Vi Input High Volitage 2.0 Ve +1 v
VoL Qutput Low Voitage loL=2.1 mA 0.45 v
VoH Output High Voitage lon = —400 pA 2.4 v
Vepy Vpp Read Voitage Vee =5V £0.25V 3.9 Vee v
AC CHARACTERISTICS ' _
27256-2 27258-25 272568-30 | -27256-45
e Test _ _| . . / 27256 { 27256-3 1 27256-4 )
Symbol Parameter co - Unit
_ nditions | ‘\in | Max | Min | Max | Min | Max | Min | Max
tacc | Address to Qutput Delay - EE:@:V"_ @ ~ 250( i-- - 7300 450 | 'ns
tce CE to Qutput Deiay (-JE=V"_ ‘ 200 280 300 450 | ns
tog |CE to Output Delay CE=Vy_ 75 100 120 150 | ns
tome |OE High to Output Float -|CE=Vy 55 60 105 | o | 130 | ns
tom |Output Hoid from Address |CE=OE= Vi ) ns
CE or OE Whichever
Qccurred First ) -
CAPACITANCE™® (Tamp =25°C. f=1 MH2)
Symbol Parameter - Test Conditions Min. . Typ. Max. Unit
Cin input Capacitance Tvg=ov 7 : : 4 6 pF
-1Cout Qutput Capacitance Voutr=0V 8 12 pF
- “ Notes: 1. Vcc must be applied simuitaneously or befare Vpp and removed simuitaneously or after Vep. )
2. Vpp may be connected diracty 10 Vg except during programming. The supply current wouid than be the sum of lop and lppy.
3. Typical vaiues are for T,ms = 25°C and nominal sugply voltages. . :
4. This parameter is only sampied and not 100% tested. Output Float is defined as the point where data is na longer driven-see

timing diagram.
S_ This parameter is only sampled ana not 100% tegted.
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AC TEST CONDITIONS

Output Load: 100pF+1TTL Gate

Input Rise and Fall Times: < =20ns

input Puise Levels: 0.45 to 2.4V

Timing Measurement Reference Levels: Inputs

AC TESTING INPUT/OUTPUT WAVEFORM

_ Qutputs 0.8 and 2V

-0.8 and 2V

AC TEéTlNG LdAD CIRCUIT

X=X

DEVICE
UNQER
. TEST

CL INCLUOES JIG CAFACITANCE

AC WAVEFORMS

S “\ Y/
ADDRESSES” X AQDRESS vALIO i L
- - . Vi \
Vine T
z ) I
i p—
leg
Vi : e
. \ 7
A o - |tOF(2.6)
tacctd) tom
Vin - Y
I g 2 V11 \ NI
iy AN _—— Z/
5 -6809

Notes:

1. Typicat values are for T,y =25°C and nominal supply voitage.

2. This parameter ‘is oniy sampied and not 100% tested.
3. OF may be detayed up 10 tace - iog after the failing edge CE witnout impact on 1a
4. lpF is specified from OF or CE ‘wnicnever occurs irst.
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M27256

" DEVICE OPERATION .

The eight modes of operations of the M27256 are
listed in the Operating Modss. A single 5V power
supply is required in the read mode. All inputs are
TTL leveis except far Vep and 12V on A9 for Elec-
tronic Signature. ) '

READ MQDE

The M27256 has two controf function, both of which
must be logically satisfied in order to obtain data
at the outputs. Chip Enabie (CE) is the power ¢on-
tral and should be used for device selection. Cut-
put Enable (OE) is the output control and should
be used to gate data to the output pins, indepen-
dent of device selection. Assuming that addresses
are stable, address access time (tacc) is equal to
delay from CE to output (tcg). Data is available at
the outputs after the falling edge of OE, assuming
that has been low and addresses have been
stable for at least tacc-tog-

STANDBY MODE 4

The M27256 has a standby mode which reduces
the maximumn active power current from 100 mA to
40 mA. The M27256 is placed in thestandby mode
by applying a TTL high signal to the CE input. When
in the standby mode, the qutputs are in a high im-
pedance state, independent of the OF input.

- TWO LINE QUTPUT CONTROL
Because EPRCOMs are usually used in larger
memory arrays, the product features a 2 line con-
trol function which.accommodates the use of muiti-
ple memory connection. The two line controi func-
. tion ailows: - o
a) the lowest possible memory power dissipation

b) complete assurance that output bus contention

wilt not occur. ,
For the most efficient usa of these two control lines,
CE shouid be decoded and used as the primary
device selecting function, while OE shouid be made
a common connection to all devices in the array
and connected to the READ line from the system
controi bus. This assures that all deselected
memory devices are in their low power standby
mode and that the output pins are only active when
data is desired from a particular memory device.

SYSTEM CONSIDERATIONS
The power switching characteristics of
EPROMs require careful decoupling of the devices

NMQOS-E3

~are TTL. -

EAST PROGRAMMING ALGORITHM ~ - "% -

the suppiy current, lcc, has three segments that
are of interest to the system designer: the standby
current level, the active current level, and transient
current peaks that are produced by the falling and
rising edges of CE. The magnitude of this transient
current peaks is dependent on the output capacitive
and inductive loading of the device. The associated
transient voitage peaks can be suppressed by com-
plying with the two line output controt and by pro-
perly selected decoupling capacitors. It is recom-
mended that a 1 4~ ceramic capacitor be used on
every device between Ve and GND. This shouid
be a high frequency capacitor of low inherent in-
ductance and should be piaced as close to the
device as possible. In addition, a 4.7 uF bulk elec-
trolytic capacitors shouid be used between Vcc
and GND for every eight devices. The bulk capacitor
should be located near where the power supply is
connected to the array. The purpose of the bulk
capacitor is to overcome the voltage droop caus-
ed by the inductive effects of PCB traces.

PROGRAMMING - : .
Caution: exceeding 13V on pin 1 (Vep) will damage
the M27256& _ T

When delivered, and after each erasure, all bits of
the M27256 are in the "“1”° state. Data is introduced
by selectively programming “0s” into the desired
bit locations. Aithough oniy “0s” will be programm-
ed, both *“1s” and “0s” can be present.in the data
word. The only way to change a “0” to a “1”" is by
uitraviolet light erasure. The M27256 is in the pro-
g;Ea_mming mode when Vpp input is at 12.5V and
CE and is at TTL low. The data to be programmed
is applied 8 bits in paralilel to the data output pins.
The levels required for the address and data inputs

Fast Programming Algorithm rapidly programs
M27256 EPROMSs using an efficient and reliable

" method suited to the production programming en-

vironment. Programming reliability is also ensured
as the incremental program margin of each bytes
is continually monitored to.determine when it has
been successfuily programmed. A flowchart of the
M27256 Fast Programming Algorithm is shown on
the last page. The Fast Programming Algorithm

" utilizes two different pulse types: initial and over-

program. The duration of the initiai CE puise (s) is

~ one millisecond, which will than be followed by a
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longer overprogram puise of length 3Xmsec. (X is
an iteration counter and is equal to the number of
the initial one millisecond puises applied to a par-
ticular M27256 location), before a correct verify oc-
curs. Up to 25 one-millisecond pulses per byte are
provided for before the over program puise is ap-
" plied. The entire sequence of program puises and
byte verifications is performed at Veg=6V and
Vep = 12.5V. When the Fast Programming cycle
has been compieted, alil bytes should be compared
to the original data with Vog =Vep=5V. -

PROGRAM INHIBIT - - ‘
Programming of muitiple M27256s in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including of the parailel
* M27256 may be common. A TTL low pulse applied
to a M27256°s CE input, with Vpe at 12.5V, wiil
program that M27256. A high level input inhibits
the other M27256s from being programmed.

PROGRAM VERIFY

A verify should be performed on the pragrammed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with at
Vi, CE at Viq and. Vpp at 12.5V. ’

OPTIONAL VERIFY. :

The optional verify may be performed instead_of
the verify mode. It is performed with OE at V, CE
at Vy_ (as opposed to the standard verify which has
CE at Viy), and Vpp at 12.5V. The outputs will
three-state according to the signal presented to OE
._Therefore, all devices with Vpp=12.5V and
OE =Vy_will present data on the bus independent
of the CE state. When parallel programming several
devices which share the common bus, Vee should
be lowered to Vee (=6V) and the normai read
mode used to execute a program verify. ’

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will iden-
tify its manufacturer and type. This mode is intend-
ed for use by programming equipment for the pur-

ELECTRONIC SIGNATURE MODE

pose of automatically matching the device to b
programmed with its corresponding programmin
algorithm. This mode is functional in the 25°
+5°C ambient temperature range that is require
when programming the M27256. To activate thi
mode, the programming equipment must forc
11.5V to 12.5V on address line A9 (pin 24) of th
M27256. Two identifier bytes may than be sequenc
ed from the device outputs by toggling address lin
AO (pin 10) from V;_to V|u. All other address line
must be held at V,_ during Electronic Signatur
mode. Byte 0 (AQ =V, ) répresents the manufac
turer code and byte 1 (A0 = V|y) the device ider
tifier code. For the SGS M27258, these two ider
tifier bytes are given below. All identifiers fc
manufacturer and device codes will possess od
parity, with the MSB (07) defined as the parity bi

ERASURE OPERATION ' -

The erasure characteristic of the M27256 is suc
that erasure begins when the cells are exposed t
light with wavelengths shorter than approximatel
4000 Angstrom A. It should be noted that suntigr
and some type of fluorescent lamps hav
waveiengths in the 30004000 A range. Data show
that constant exposure to room level fluorescer
lighting could erase a typical M27256 in about -
years, while it would take approximately 1 week t
cause erasure when expose to direct sunilight.
the M27256 is to be exposed to these type ¢
lighting conditions for extended periods of time,
is suggested that opaque labels to put over th
M27256 window to prevent unintentional erasure
The recommended erasure procedure for thi
M27256 is exposure to short wave ultraviolet ligh
which has wavelength 2537 A. The integrated dos
(i.e. UV intensity x exposure time) for erasur
shouid be a minimum of 15 W-sec/cm2. Thi
erasure time with this dosage is approximately 1
to 20 minutes using an uitraviolet lamp with 1200
sW/cmg2 power rating. The M27256 shouid be piac
ed within 2.5 cm (1 inch) of the lamp tubes durini
the erasure. Some lamps have a filter on their tube
which should be removed before erasure.

PIN | 40 | o7 | o8 os | 03 | o2 | o1 00 | Hex

IDENTIFIER (19) (19) {(18) (17) (16) (15) (13) (12) (11) Data
Manufacturer code ViL 0 0 0 0 0 0 20
| Cevice code Vim 0 0 0 0 0 0 04

Respecti ve Manuf acturer
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" PROGRAMMING OPERATION (Tamp=25°C +5°C, VM =6V £0.25V, Vpp“@to.3v

DC AND OPERATING CHARACTERISTIC:

Symbol Parameter Test Conditons | —— ":::’ —— unit
Iy input Current (All Inputs) ViN=ViL or Vin 10 uA
ViL Input Low Levei (All Inputs) -0.1 0.8 v
Vie | Input High Level T 2.0 Vee+1 | V
VoL | Output Low Voitage During Verily loL=21mA ..} - - 0.45 v
Vow | Output High Vottage During Verify los= ~400 A 24 v
Ice2 | Vec Supply Current (Program & Verify) - ' 100 mA
ipp2 Vee Supply Current (Program) R E'E'av.._ 50 mA
Vio A9 Electronic Signature Voitage 11.5 12.5 \
" AC CHARACTERISTICS -
B Symbc;l ) ~ Parameter Test Conditlons - - Valies Unit
, (See note 1) Min. Typ. Max.
tas Address Setup Time T 2 ’ us
N togs | OE Setup Time T - uS
“ tos Data Setup Time — "~ ~ ™~ —— 2 us
tam Address Hoid Time =~ _ 0 uS
toM Data Hodl Time 2 uS
) toEP@ Qutput Enable Qutput Float Delay 0 130 ns
typs Vep Setup Time 2 us
X tves | Ve Setup Time 2 us
tow | GE Initial Program Puise Width (see Note 3) 0.95 1.0 105 | ms
topw | CE Qverprogram Puise Width (sae Nate 2) 2.85 78.75 ms
log | Data Vaiid from OE - B 150 ns
Notes:

1. Vgoe must be ap
2. The length of the overprogram puise may vary fram 2.85msec
3. Imtial Program Puise width tolerance is 1msec =5%.
4 This parameter is only sampied and not 100% tested.

P

plied simuitaneously or before Vep and removed simuitaneously or after Vpp.
to 78.75msec as a function of the

QuiputFloat is defined as the paint where data is ng longer driven (see timing diagram).

\teration counter vaiue X. -
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ST T PROGRAM PROGRAM VERIFY '
o . o . e
1H -
. ADDRESSES X ADCRESS STABLE. I K
=i Vi {
S - Lt . .l&i@.r RS L - ‘(%l-)l. .
LA M , ‘ HIGHZ f Dafa QUT
DATA ——4 DATA IN STABLE , - VAUD .
. .o Vi - * ' . “_QDFV
- 0S (2) DH (2) o1
N - . - . . B - . . _ - ) i MAX‘_ L
- [Ep—— - - .- VPP - b
- — PP e /Nl | , AR |
sy | .
6V . — s
. Vcec A
. sV = tves () |
\/ —
f H . ' ¥
: & NS
VL.
* pyy_at35NS 'oes (2) | toe-
M - \‘ 0.15 MAX
OE . / .
Vi topw Nt /S <7578
285ms-.

Notes:

All times shown in { ) are miimum and n usec uniess otherwise specified.

The input timing reference leved 1s 0.8V for a Vy_ and 2V for a Viy :

tog and toep are charactenstics of the device but must be accommodated by the orogrammer

When programming the M27256 a Q. 1.F capacitor 1s required across Vpep and GRCOUND to suppress sourigus voltage transients wne
can damage the dewvice.

BWN -
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M27256

> FAST PROGRAMMING FLOWCHART
( aooR-+RsT LOCATION )
vee 8V
B Vppsi2.5V
Xa0
N PROGRAM )
. ( ONE Ims PULSE
2 DEVICE
; FAILED
# PROGRAM GONE PULSE
i QF 3X-ms DURATION
. | OEVICE
: FAILED
. DEVICE PASSED P
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