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A TF. MICROELECTRONICS ST27128AP
'S 6 S-THOMSON ~ 30ED
128K (16K x 8) NMOS ONE TIME PROGRAMMABLE ROM

m FAST ACCESS TIME: 150ns

m 0 to +70°C STANDARD TEMPERATURE
RANGE

= SINGLE +5V POWER SUPPLY
» +10% Vgc TOLERANCE AVAILABLE &
w LOW STANDBY CURRENT (40mA MAX) -

m TTL COMPATIBLE DURING READ AND DIP-28
PROGRAM (Plastic Package)

m  FAST PROGRAMMING ALGORITHM

= ELECTRONIC SIGNATURE (Ordering Information at the end of the datasheet)

PIN CONNECTIONS
N/
vep 1 28] vee
az [l2 27]] PGM
A7 (|3 26{) A13
a6 [« 25[} a8
a5 [Is 2] a9
DESCRIPTION as s 23]] An
The ST27128AP is a 131,072-bit one time program- a3 |7 22]] O
mable read only memory (OTP--ROM). It is orga- a2 s 21f] a0
nized as 16,384 words by 8 bits and manufactured ar o wf) e
using SGS-THOMSON' NMOS-E3 process. s
0 10 19 07
The ST27128AP with its single +5V power sup- A [” .
ply and with an access time of 200ns, is ideal for oo sl o8
use with high performance + 5V microprocessor o1 [he f] os
such as Z8, Z80 and Z8000. The ST27128AP has oz [ 6] o4
an important feature which is to separate the out- ono [J1e 1sfj 03
put control, Quptut Enable (OE) from the Chip Ena-
ble control (CE). The OE contro! eliminates bus s-eee
contention in multiple bus microprocessor systems.
The ST27128AP also features a standby mode
which reduces the power dissipation without increa-
sing access time. The active current is 85mA whi- PIN NAMES
le the maximum standby current is only 40mA, a AOA ADDRESS INPUT

53% saving. The standby mode is achieved by ap- o
plying a TTL-high signal to the CE input. The CE CHIP ENABLE INPUT
ST27128AP has an “Electronic Signature’ that al- —

lows programmers to automatically identify devi- OE OUTPUT ENABLE INPUT
ce type and pinout. The ST27128AP is available PGM PROGRAM

in a 28-lead dual in-line plastic package and the-

refore cannot be rewritten. 00-67 DATA INPUT/OUTPUT
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BLOCK DIAGRAM S 6
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08— oureur enaste
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TE PROG. LOGIC OUTPUT BGUFFERS
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ADDRESS { ——
NPUTS | T
j
— X : 13107281
— DECODER . CELL MATRIX
— .
.
1
5- 7664

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Values Unit
\ All Input or Output voltages with respect to ground +6.25t0 —0.6 \
Vpp Supply voltage with respect to ground +14 to -0,6 \
Tamb Ambient temperature under bias -10to +80 °C
Tstg Storage temperature range — 6510 +125 °C
Voltage 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 device. This is a stress rating only
and functional oparation of the device at these or any other conditions above those indicated in the operational sections of this specification .
is not implied. Exposure to absolute maximum rating conditions for extended periods may affect device reliability. P

OPERATING MODES

PINS — — —
CE OF A9 PGM Vep Vec | OHTPUTS

MODE (20) (22) (24) 27) )] (28) 15-19)
READ ViL ViL X ViH Vee Vee Dout
OUTPUT DISABLE Vi ViH X Viy Ve Voo HIGH Z
STANDBY Vi X X X Voo Vee HIGH Z
FAST PROGRAMMING ViL Vid X ViL Vpp Vee Din
VERIFY ViL ViL X ViH Vep Vee Dout
PROGRAM INHIBIT ViH X X X Vpp Voo | HIGHZ
ELECTRONIC SIGNATURE Vi ViL Vi ViH Voe Voc | CODES

NOTE: X oan be V) or V|, V= 12V +0.5V

210 437, SGS-THOMSON
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READ OPERATION SVG S THONSON 30E D
DC AND AC CONDITIONS
Selection Code —15X/-20X —20/-25/-30
Operating Temperature Range 0 to 70°C 0 to 70°C
Vgg Power Supply (1:2) 5V +5% 5V +10%
Vpp Voltage (@) Vpp = Voo Vpp = Vgg
DC AND OPERATING CHARACTERISTICS
Values .
Symbol Parameter Test Conditions Min. ) Max. Unit
I Input Load Current Vin=5.5V 10 A
ILo Output Leakage Current | Voyy=5.6V 10 A
Ipp1® | Vpp Current Read Standby | Vpp=5.5V 5 mA
lcci® | Vog Current Standby CE=Viy 40 mA
lcco®® | Voo Current Active CE=OE=V|_ 85 mA
Vep=Vcc ]
ViL Input Low Voltage -0.1 +0.8 \
"V Input High Voltage 2,0 Voo +1 v
VoL Output Low Voltage loL=2.1 mA 0.45 \
VoH Output High Voltage lop= —400 pA 24 \
Vpp@ | Vpp Read Voitage Voo =5V +0.25V 3.8 Veo v
AC CHARACTERISTICS
| Veox 5% [27128A-15X |27128A-20X
Symbol Parameter Veo+10% 27128A-20 | 27128A-25 | 27128A-30 | Unit
Test Conditions | Min | Max | Min | Max | Min | Max | Min | Max
tacc |Address to Output Delay E:E:V"_ 150 200 250 300 ns
tce |CE to Output Delay OE=Vj_ 150 200 250 300 | ns
toe |OE to Output Delay CE=V_ 65 75 100 120 | ns
tpe@ [OE High to Output Float |CE=V)_ 55| 0 55{ 0 60| 0 | 105 ]| ns
toH [Output Hold from Address CE=0E= Vil o 0 0 0 ns
GE or OE Whichever
Occurred First
CAPACITANCE®) (Tamp =25°C, f=1 MHz)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Cine Input Capacitance ViN=0V 4 6 pF
Cout Output Capacitance Vour=0V 8 12 pF
Notes: 1. Vg must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

o AL o=

Vpp may be connected directly to Vo except during programming.

The supply current would then be the sum of Igg and Ippq.

. Typical values are for Ty, =25°C and nomina? supply vo‘tages.

. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven.
(See timing diagram).

. This parameter is only sampled and is not 100% tested.

N7 SGS-THOMSON 3110
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READ OPERATION (Continved) > ¢ S~ THOMSON 30E D
AC TEST CONDITIONS
Output Load: 100pF +1TTL Gate
Input Rise and Fall Times: <20ns
Input Pulse Levels: 0.45 to 2.4V
Timing Measurement Reference Levels: Inputs 0.8 and 2V
Outputs 0.8 and 2V
AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT

13V

out

24 70 70
> TEST POINTS < 'ﬁvsgg
045 28 28 TEST
CL=100pF

5-6807 I
6802

CL INCLUDES JIG CAPACITANCE

AC WAVEFORMS

. L .

IH —_
ADDRESSES ADDRESS VALID X

Vi N =N

VIH - y
CE Z .

ViL e

ce

Vin —
ot Z

viL L o [tpe(24)

f—
tog (3)
tacc® ton
ViH —_—
Y
HIGH Z HIGH Z

outeut {l VALID OUTPUT }>—

Vo AN e

$-6809

Notes:

1. Typical values are for T, =26°C and nominal supply voltage.

2. This parameter is only sampled and not 100% tested. __

3. OE may be delayed up to tacg - toE after the falling edge CE without impact on tacc.
4. tpr is specified from OE or CE whichever occurs first.

410 .
K’L ssﬁ:%:!l"us%:m@\s
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S
DEVICE OPERATION — -

The seven modes of operations of the ST27128AP
are listed in the Operating Modes. A single 5V po-
wer supply is required in the read mode. All inputs
are TTL levels except for Vpp and 12V on A9 for
Electronic Signature.

READ MODE

The ST27128AP has two control function, both of
which must be logically satisfied in order to obtain
data at the outputs. Chip Enable (CE) is the power
control and should be used for device selection.
Output 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 ac-
cess time (tacc) Is equal to delay from CE to out-
put (tcg). Data is available at the outputs after the
falling edge of OE, assuming that CE has been low
and addresses have been stable for at least
tacc-toe:

STANDBY MODE

The ST27128AP has a standby mode which redu-
ces the maximum active power current from 85 mA
to 40 mA. The ST27128AP is placed in the stand-
by mode by applying a TTL high signal to the CE
input. When in the standby mode, the outputs are
in a high impedance state, independent of the OE
input.

OUTPUT OR-TIEING

Because OTPs are usually used in larger memory
arrays, the product features a 2 line control func-
tion which accommodates the use of multiple me-
mory connection. The two line control function
allows:

a) the lowest possible memory power dissipation
b) complete assurance that output bus contention

will not oceur.

For the most efficient use of these two control li-
nes, CE should be decoded and used as the pri-
mary device selecting function, while OE should
‘e made a common connection to all devices in
the array and connected to the READ line from the
system control 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 NMOS-E3
EPROMs require careful decoupling of the devices.
The supply current, Icc, has three segments that
are of interest to the system designer: the stand-
by current level, the active current level, and tran-

_ST27128AP
30E D -

sient current peaks thaf are produced by the fal-
ling and rising edges of CE. The magnitude of this
transient current peaks is dependent on the out-
put capacitive and inductive loading of the device.
The associated transient voltage peaks can be sup-
pressed by complying with the two line output con-
trol and by properly selected decoupling capacitors.

It is recommended that a 1 uF ceramic capacitor
be used on every device between Vgg and GND.
This should be a high frequency capacitor of low
inherent inductance and should be placed as clo-
se to the device as possible. In addition, a 4.7 uF
bulk electrolytic capacitors should be used between
Ve and GND for every eight devices. The bulk ca-
pacitor should be located near where the power
supply is connected to the array. The purpose of
the bulk capacitor is to overcome the voltage drop
caused by the inductive effects of PCB traces.

PROGRAMMING

Caution: exceeding 13V on pin 1 (Vpp) will dama-
ge the ST27128AP.

When delivered, all bits of the ST27128AP are in
the 1" state. Data is introduced by selectively pro-
gramming “‘0s” into the desired bit locations. Al-
though only “0s” will be programmed, both *‘1s”
and “0s” can be present in the data word.

The ST27128AP is in the programming mode when
Vpp input is at 12.5V and CE and PGM are 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.

FAST PROGRAMMING ALGORITHM

Fast Programming Algorithm rapidly programs
ST27128AP EPROMs using an efficient and relia-
ble method suited to the production programming
environment. Programming reliability is also ensu-
red as the incremental program margin of each by-
tes is continually monitored to determine when it
has been successfully programmed. A flowchart of
the ST27128AP Fast Programming Algorithm is
shown on the last page. The Fast Programming Al-
gorithm utilizes two different pulse types: initial and
overprogram.

The duration of the initial PGM pulse (s) is one
millisecond, which will then be followed by a longer
overprogram pulse of length 3Xmsec. (X is an itera-
tion counter and is equal to the number of the ini-
tial one millisecond pulses applied to a particular
ST27128AP location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are provi-
ded for before the over program pulse is applied.

L7, SGS-THOMSON 510
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DEVICE OPERATION (Continued)

The entire sequence of program pulses and byte
verifications is performed at Vgo=6V and
Vpp=12.5V. When the Fast Programming cycle
has been completed, all bytes should be compared
to the original data with Vgc=Vpp=5V.

PROGRAM INHIBIT

Programming of mumple ST27128APs in parallel
with different data is also easily accomplished. Ex-
cept for CE, all like inputs (including OE) of the
paralle! M27128BA may be common. A TTL low
pulse applied to a ST27128AP’s CE input, with
Vpp at 12,6V, will program that ST27128AP. A
high level CE input inhibits the other ST27128AP
from being programmed.

PROGRAM VERIFY

A verify should be performed on the programmed
bits to determine that they were correctly
programmed. The verify is accomplished with OE
at V., CE at Vi, PGM at V) and Vpp at 12.5V.

-46-13-25
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
purpose of automatically matching the device to
be programmed with its corresponding program-
ming algorithm. This mode is functional in the 25°C
+5°C ambient temperature range that is required
when programming the ST27128AP. To activate
this mode, the programming equipment must force
11.5V to 12.5V on address line A9 (pin 24) of the
ST27128AP. Two identifier bytes may than be se-
quenced from the device outputs by toggling ad-
dress line A0 (pin 10) from V;_ to V4. All other
address lines must be held at V;,_during Electronic
Signature mode. Byte 0 (AO=V,.) represents the
manufacturer code and byte 1 (A0=V)y) the
device identifier code. For the SGS-THOMSON
ST27128AP, these two identifier bytes are given
below. All identifiers for manufacturer and device
codes will possess odd parity, with the MSB (07)
defined as the parity bit.

S 6 S-THOMSON

ELECTRONIC SIGNATURE MODE

30 D

PINS | a0 | 07 | 06 | 05 | 04 | 03 | 02 | o1 | 00 | Hex
IDENTIFIER @) | ¢9) |8 | an | ae | a8 | @13 | 12 | @1 | pata
MANUFACTURER CODE | Vi | o 0 0 0 0 0 o | 20
DEVICE CODE v | 1 0 0 1 0 0 1 89
6/10 ]
Lz, $53;THOMSON
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PROGRAMMING OPER

S 6 S-THOMSON

DC AND OPERATING CHARACTERISTIC

-46
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ST27128AP

J0E D
ATION (Tamb =25°C +5°C, Vo™ =6V +0.25V, Vpp(l =125V +0.3V)

i Values
Symbol Parameter Te(sStegzlgti;h:))ns i Tye. P Unit
Iy Input Current (All Inputs) Vin=ViLor Vi 10 #A
VviL Input Low Level (All inputs) -0.1 0.8 \
ViH Input High Level 2.0 Vo +1 \
VoL | Output Low Voitage During Verify lo.=2.1 mA 0.45 \
Von | Output High Voltage During Verify loH= —400 pA 2.4 \
loc2 | Vo Supply Current (Program & Verify) 100 mA
Ippa - | Vpp Supply Current (Program) EE=V|L 50 mA
Vip A9 Electronic Signature Voltage 11.5 i2.5 \
AC CHARACTERISTICS
Symbol Parameter Te(?egon':)‘::i%ns — V:;,l:s ——
tas Address Setup Time 2 us
toEs OE Setup Time 2 us
tbs Data Setup Time 2 us
taH Address Hold Time 0 us
toH Data Hold Time 2 1s
tprpey | Output Enable Output Float Delay 0 130 ns
typs Vpp Setup Time 2 us
tvcs Vgc Setup Time - 2 us
toes CE Setup Time 2 us
tpw PGM Initial Program Pulse Width (see Note 3) 0.95 1.0 1.05 ms
topw PGM Overprogram Pulse Width {see Note 2) 2.85 78.75 ms
toe | Data Valid from OE 150 ns
Notes:

1. Vg must be applied simuftaneously or before Vpp and removed simultaneously or after Vpp.
2. The length of the overprogram pulse may vary from 2.85msec to 78.76msec as a function of the iteration counter valus X.
3. Initial Program Pulse width tolerance is Tmsec :59%.
4. This parameter is only sampled and not 100% tested. .
Qutput Float is defined as the point where data is no longer driven (see timing diagram).

7.
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S G S=THOMSON 30E D
PROGRAMMING WAVEFORMS
PROGRAM . VERIFY: .

Vin : : T =
ADDRESSES ADDRESS STABLE

Vi : 2 :

v 4_As_._>1 =l' lAH

(] ) f ! +—
DATA _< DATA [N STABLE Hienz DATA OUT VALID

v 3 2

* tos 'DbH toFp

128V I —
Vep /

sv tves

&Y —
Vee /

5V tyes:

VIH _—y
TN

i —

tces

iy —————— W
FeM

e \ tpw / toes tog

iH —
OE topw \

VlL e} 5-7543/2

Notes:

1. The input timing reference level Is 0.8V for a Vi and 2V for a Vjy.

2. top and tpep are characteristics of the device but must be accommodated by the programmer.

3. When programming the ST27128AP a 0.1xF capacitor Is required across Vpp and GROUND to suppress spurious voltage transients
which can damage the device.

810 GS-
” &y7, RS THOMSON
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S 6 S-THOMSON
FAST PROGRAMMING FLOWCHART

- - ST27128AP
30E D

ADDR-FIRST LOCATION

Ve =6V
Vpp=12.5V

PROGRAM
ONE 1ms_ PULSE
INCREMENT X

Vee=Vpp =58V

L

PASS

DEVICE PASSED

DEVICE
FAILED

T-46-13-25

DEVICE
FAILED

PASS

5-6981

437, $6S:THOMSON
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S 6 S-THOMSON J0E D
ORDERING INFORMATION
Part Number Access Time Supply Voltage Temp. Range Package
ST27128A-15XCP 150 ns 5Vx 5% 0to +70°C DIP-28
ST27128A-20XCP 200 ns 5V 5% 0to +70°C DIP-28
ST27128A-20CP 200 ns 5V+10% 0to +70°C DIP-28
8T27128A-25CP 250 ns 5V+10% 0to +70°C DIP-28
ST27128A-30CP 300 ns 5V+10% 0to +70°C DIP-28

PACKAGE MECHANICAL DATA
28-PIN PLASTIC DIP

eh
mm Inches
¢ Dim, [ -
I r——-l Min | Typ | Max | Kin | Typ | Max
!
i . j X 3 — ‘\ A
% T = — ail 0.63 0.025
I ! - b LI Sy 045 0018
b2 b el bi | 02 031 | 0009 0.012
. o . b2 127 0.050
c
o D 3734 1470
, E |15 1668 | 0598 0657
= = 8 [ 28 000
d 63 302 130
_ ¢4
4 F 1410 0555
, “ | 445 0.175
i L 33 0.1
P043-D/3 Ki
K2
1010 y7 SGS-THOMSON
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