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USE IN LIFE SUPPORT MUST BE EXPRESSLY AUTHORIZED

SGS-THOMSON’ PRODUCTS ARE NOT AUTHORIZED FOR USE AS CRITICAL COMPONENTS IN LIFE SUPPORT
DEVICES OR SYSTEM WITHOUT THE EXPRESS WRITTEN APPROVAL OF THE PRESIDENT OF SGS-THOMSON
Microelectronics. As used herein:

1. Life support devices or systems are devices or systems 2. A critical component is any component of a life sup-

which, are intended for surgical implant into the body port device or system whose failure to perform can be
to support or sustain life, and whose failure to perform, reasonably expected to cause the failure of the life sup-
when properly used in accordance with instructions for port device or system, or to affect its safety or effecti-
use provided in the labeling, can be reasonably expec- veness.

ted to result in a significant injury to the user.
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GENERAL INFORMATION

The SGS-THOMSON Microelectronics Memories
data book is a comprehensive collection of infor-
mation on advanced, high density, high speed me-
mory products for specific applications.

SGS-THOMSON offers 4 groups of memory pro-
ducts: EPROMs and OTP’s, EEPROMSs, ROMs and
Static RAMs.

EPROMs (Electrically Programmable Read Only
Memory) and OTP’s (One Time Programmable
Read Only Memory) are non volatile memory com-
ponents for program storage.

SGS-THOMSON Microelectronics has one of the
largest product range to meet your requirements:

- all densities from 16K to 1 Megabit.

- NMOS or CMOS technology.

- Jedec approved footprints for easy upgrades.
- UV EPROM in Cerdip package.

- One Time Programmable in windowless plastic
package ideally suited for high volume production
environment and surface mounting applications.

- very fast programming algorithm.

EEPROMS (Electrically Erasable Programmable
Read Only Memories) embody the full range of
EPROM functional advantages plus the added fea-
tures of in-circuit erasability and programmability.
SGS-THOMSON range comprehends serial access
products, with densities ranging from 256 bit to 2K
bit, including 2-wire bus compatible versions.

&7, SE3:THONSON

Static RAM products cover high speed memories,
biport devices and Zeropower™ Timekeeper™
RAMS.

¢ High speed memories with a device density ran-
ge of 4Kbits to 64Kbits and performance from
20ns to 55ns.
Organizational flexibility (4K x 1, 16K x 1, 4K x 4,
64K x 1, 8K x 8) covers a vast range of applica-
tions, including large mainframes, high speed
controllers, communications, graphics display
and workstations.

e Biport devices consist of a family of FIFO (First-
In-First-Out) buffers. These FIFO’s provide an in-
terface between digital information paths with wi-
dely varying speeds. Each information source
can thus operate at its own intrinsic speed, whi-
le results are processed or distributed at speeds
from 25ns to 200ns. The Biport family also in-
cludes a range of veritable Dual Port Rams ena-
bling applications in systems with two or more
processors, or with distributed processors, where
separate computing units must exchange data
at speeds approaching real time.

e The Zeropower and Timekeeper RAM family
combines the operating simplicity of convention
byte-wide SRAM’s with the excellent data inte-
grity of Zeropower technology. This integrity is
achieved thanks to the use of advanced CMOS
technology and long-life lithium cells. With den-
sities from 2K x 8 to 8K x 8 and access/cycle ti-
mes up to 120ns (150ns for 8Kx8), SGS-
THOMSON Zeropower RAMs cover the full ran-
ge of non-volatile needs for all microprocessor
based systems. Thanks to the combined featu-
res of Zeropower technology with an on-chip real
time clock, the 48T02 Timekeeper offers unpa-
ralleled non-volatile performance.
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NMOS UV EPROM

Pin

Access lcc MAX ; Temp.
Part Number Orga. Time Aot Sty Vee Range Count
ET2716Q 2Kx8 | 450ns | 100mA | 26mA |5V = 5% 0to +70°C 24
ET2716Q-1 2Kx8 | 350ns | 100mA | 256mA |5V + 10% 0to +70°C 24
M2716F1 2Kx8 | 450ns | 100mA | 25mA 5V = 5% 0to +70°C 24
M2716-1F1 2Kx8 | 350ns | 100mA | 25mA |5V = 10% 0to +70°C 24
M2716F6 2Kx8 | 450ns | 100mA | 25mA {5V = 5% | —40to +85°C 24
M2716-1F6 2Kx8 | 350ns | 100mA | 25mA |5V = 10% | —40 to +85°C 24
M2732AF1 4Kx8 | 250ns | 125mA | 35mA |5V = 5% 0to +70°C 24
M2732A-2F1 4Kx8 | 200ns | 125mA | 35mA |5V = 5% 0to +70°C 24
M2732A-3F1 4Kx8 | 300ns | 125mA | 35mA |5V + 5% 0to +70°C 24
M2732A-4F1 4Kx8 | 450ns | 125mA | 35mA |5V £ 5% 0to +70°C 24
M2732AF6 4Kx8 | 250ns | 125mA | 35mA |5V = 5% | —40 to +85°C 24
M2732A-4F6 4Kx8 | 450ns | 125mA | 35mA |5V + 5% | —40 to +85°C 24
M2764AF1 8Kx8 | 250ns | 75mA | 35mA |5V = 5% 0to +70°C 28
M2764A-1F1 8Kx8 | 180ns 75mA | 35mA 5V = 5% 0to +70°C 28
M2764A-2F1 8Kx8 | 200ns 75mA | 35mA |5V = 5% 0to +70°C 28
M2764A-3F1 8Kx8 | 300ns 75mA | 35mA |5V =+ 5% 0to +70°C 28 ¢
M2764A-4F1 8Kx8 | 450ns 75mA | 35mA |5V = 5% 0to +70°C 28
M2764A-18F1 8Kx8 | 180ns 75mA | 35mA |5V + 10% 0to +70°C 28
M2764A-20F1 8Kx8 | 200ns 75mA | 35mA | 5V = 10% 0to +70°C 28
M2764A-25F1 8Kx8 | 250ns 75mA | 35mA |5V = 10% 0to +70°C 28
M2764A-30F1 8Kx8 | 300ns 75mA | 35mA |5V = 10% 0to +70°C 28
M2764A-45F1 8Kx8 | 450ns 75mA | 35mA |5V + 10% 0to +70°C 28
M2764AF6 8Kx8 | 250ns 75mA | 35mA |5V + 5% | —40 to +85°C 28
M2764A-4F6 8Kx8 | 450ns 75mA | 35mA |5V + 5% | —40 to +85°C 28
M27128AF1 16Kx8 | 250ns 85mA | 40mA [5V = 5% 0to +70°C 28
M27128A-1F1 16Kx8 | 150ns 85mA | 40mA 5V £ 5% 0to +70°C 28
M27128A-2F1 16Kx8 | 200ns 85mA | 40mA 5V = 5% 0to +70°C 28
M27128A-3F1 16Kx8 | 300ns 85mA | 40mA [5V = 5% 0to +70°C 28
M27128A-4F1 16Kx8 | 450ns 85mA | 40mA 5V = 5% 0to +70°C 28
M27128A-20F 1 16Kx 8 | 200ns 85mA | 40mA |5V = 10% 0.to +70°C 28
M27128A-25F 1 16Kx8 | 250ns 85mA | 40mA |5V + 10% 0to +70°C 28
M27128A-30F 1 16Kx8 | 300ns 85mA | 40mA ([ 5V + 10% 0to +70°C 28
M27128A-45F1 16Kx8 | 450ns 85mA | 40mA |5V + 10% 0to +70°C 28
M27128AF6 16Kx8 | 250ns 85mA | 40mA |5V + 5% | —40to +85°C 28
M27128A-4F6 16Kx8 | 450ns 85mA | 40mA |5V + 5% | —40 to +85°C 28
M27256F1 32Kx8 | 250ns | 100mA | 40mA |5V £ 5% 0to +70°C 28
M27256-1F1 32Kx8 | 170ns | 100mA | 40mA |5V + 5% 0to +70°C 28
M27256-2F1 32Kx8 | 200ns | 100mA | 40mA |5V = 5% 0to +70°C 28
M27256-3F1 32Kx8 | 300ns | 100mA | 40mA |5V + 5% 0to +70°C 28
M27256-4F1 32Kx8 | 450ns | 100mA | 40mA |5V = 5% 0to +70°C 28
M27256-20F1 32Kx8 | 200ns | 100mA | 40mA |5V + 10% 0to +70°C 28
M27256-25F1 32Kx8 | 250ns | 100mA | 40mA |5V + 10% 0to +70°C 28
M27256-30F1 32Kx8 | 300ns | 100mA | 40mA |5V + 10% 0to +70°C 28
M27256-45F1 32Kx 8 | 450ns | 100mA | 40mA |5V + 10% 0to +70°C 28
M27256F6 32Kx8 | 250ns | 100mA | 40mA |5V = 5% | —40to +85°C 28
M27256-4F6 32Kx8 | 450ns | 100mA | 40mA |5V = 5% | —40 to +85°C 28
M27512F1 64Kx8 | 250ns | 1256mA | 40mA |5V = 5% 0to +70°C 28
M27512-2F1 64Kx8 | 200ns | 1256mA | 40mA |5V = 5% 0to +70°C 28
M27512-3F1 64Kx8 | 300ns | 125mA | 40mA |5V = 5% 0to +70°C 28
M27512-25F1 64Kx8 | 250ns | 125mA | 40mA |5V = 10% 0to +70°C 28
M27512-30F1 64Kx8 | 300ns | 1256mA | 40mA |5V = 10% 0to +70°C 28
M27512F6 64Kx8 | 250ns | 125mA | 40mA |5V = 5% | —40to +85°C 28
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SELECTION GUIDE

CMOS UV EPROM

: Access lcc max Temp. Pin
Part Number Orga. Time Aot St.by Vce Range Count
ETC2716Q 2Kx8 | 450ns 10mA imA |5V £ 5% 0to +70°C 24
ETC2716Q-1 2Kx8 | 350ns 10mA 1mA |5V = 5% 0to +70°C 24
ETC2716Q-V 2Kx8 | 450ns 10mA 1imA |5V = 5% | —40 to +85°C 24
ETC2732Q 4K x 8 | 450ns 10mA 1mA | 5V 5% 0to +70°C 24
ETC2732Q-3 4K x 8 | 350ns 10mA imA | 5V 5% 0 to +70°C 24
ETC2732Q-45-V 4Kx8 | 450ns 10mA imA | 5V 5% | —40 to +85°C 24

5% Oto +70°C| 28
5% 0to +70°C 28
5% 0to +70°C 28
5% Oto +70°C| 28
10% 0to +70°C 28
10% 0to +70°C 28
10% 0to +70°C 28
10% 0 to +70°C 28
10% | —40 to +85°C 28
10% | —40 to +85°C 28
10% | —40to +85°C| 28
10% | —40 to +85°C 28

5% Oto +70°C| 28
5% Oto +70°C| 28
5% Oto +70°C| 28
5% Oto +70°C| 28
5% Oto +70°C| 28
10% Oto +70°C| 28
10% Oto +70°C| 28
10% Oto +70°C| 28
10% Oto +70°C| 28
5% | —40to +85°C| 28
10% | —40to +85°C | 28
10% | —40to +85°C | 28
10% | —40to +85°C | 28
10% | —40 to +85°C | 28

5% 0to +70°C 40
5% 0 to +70°C 40
5% 0to +70°C | 40
5% 0to +70°C 40
10% 0to +70°C 40
10% 0 to +70°C 40
10% 0to +70°C 40

TS27C64A-15XCQ 8Kx8 | 150ns 30mA imA |5V
TS27C64A-20XCQ 8Kx8 | 200ns 30mA 1mA |5V
TS27C64A-25XCQ 8Kx8 | 250ns 30mA 1imA |5V
TS27C64A-30XCQ 8Kx8 | 300ns 30mA imA |5V
TS27C64A-15CQ 8Kx 8 150ns 30mA 1imA | 5V
TS27C64A-20CQ 8Kx8 | 200ns 30mA 1mA | 5V
TS27C64A-25CQ 8Kx8 | 250ns 30mA 1mA | 5V
TS27C64A-30CQ 8Kx8 | 300ns 30mA 1mA | 5V
TS27C64A-15VQ 8Kx 8 150ns 30mA 1mA | 5V
TS27C64A-20VQ 8Kx8 | 200ns 30mA 1imA |5V
TS27C64A-25VQ 8Kx8 | 250ns 30mA 1imA |5V
TS27C64A-30VQ 8Kx8 | 300ns 30mA 1mA | 5V

TS27C256-15XCQ |32Kx8 | 150ns 30mA imA | 5V
TS27C256-17XCQ |32Kx8 | 170ns 30mA imA | 5V
TS27C256-20XCQ [32Kx 8 | 200ns 30mA 1imA | 5V
TS27C256-25XCQ (32Kx8 | 250ns 30mA 1imA | 5V
TS27C256-30XCQ (32Kx8 | 300ns 30mA imA | 5V
TS27C256-17CQ 32Kx8 | 170ns 30mA 1imA | 5V
TS27C256-20CQ 32Kx 8 | 200ns 30mA 1imA | 5V
TS27C256-25CQ 32Kx8 | 250ns 30mA 1mA | 5V
TS27C256-30CQ 32Kx8 | 300ns 30mA 1imA | 5V
TS27C256-15VQ 32Kx8 | 150ns 30mA 1imA | 5V
TS27C256-17CQ 32Kx 8 | 170ns 30mA imA | 5V
TS27C256-20VQ 32Kx 8 | 200ns 30mA imA | 5V
TS27C256-25VQ 32Kx 8 | 250ns 30mA imA | 5V
TS27C256-30VQ 32Kx 8 | 300ns 30mA 1imA | 5V

M27C1024-12XF1  |64Kx 16| 120ns 50mA 1imA | 5V
M27C1024-15XF1  |64Kx 16| 150ns 50mA 1imA | 5V
M27C1024-20XF1  |64Kx 16| 200ns 50mA imA | 5V
M27C1024-25XF1  |64Kx 16| 250ns 50mA 1imA | 5V
M27C1024-12F1 64K x 16| 120ns 50mA 1imA | 5V
M27C1024-15F1 64K x 16| 150ns 50mA imA | 5V
M27C1024-20F1 64K x 16| 200ns 50mA imA | 5V
M27C1024-25F1 64K x 16| 250ns 50mA 1imA |5V = 10% Oto +70°C | 40
M27C1024-15XF6 |64Kx 16| 150ns 50mA imA | 5V 5% | —40to +85°C | 40
M27C1024-20XF6 |64Kx 16| 200ns 50mA 1mA |5V + 5% | —40to +85°C 40
M27C1024-25XF6 |64Kx 16| 250ns 50mA 1mA |5V + 5% | —40to +85°C| 40

HHHHHHEEHF |HEHHHERHEERRHEERRR (HERHEHRERHERRER | EHH
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SELECTION GUIDE

NMOS OTP ROM

Access lcc MAX Temp. Pin

Part Number Orga. Time Aot Sthy Vece Range Count
ST2764A-18XCP 8Kx8 | 180ns 75mA | 35mA 5V + 5% Oto +70°C| 28
ST2764A-20XCP 8Kx8 | 200ns 75mA | 35mA 5V £ 5% Oto +70°C| 28
ST2764A-18CP 8Kx8 | 180ns 75mA | 35mA |5V + 10% Oto +70°C| 28
ST2764A-20CP 8Kx8 | 200ns 75mA | 35mA |5V + 10% Oto +70°C| 28
ST2764A-25CP 8Kx8 | 250ns 75mA | 35mA |5V = 10% Oto +70°C| 28
ST2764A-30CP 8Kx8 | 300ns 75mA | 35mA |5V + 10% Oto +70°C| 28
| ST27128A-15XCP  |16Kx8 | 150ns 85mA | 40mA- |5V + 5% Oto +70°C| 28
ST27128A-20XCP  [16Kx 8 | 200ns 85mA | 40mA |5V = 5% Oto +70°C| 28
ST27128A-20CP 16Kx8 | 200ns 85mA | 40mA |5V + 10% Oto +70°C| 28
ST27128A-25CP 16Kx 8 | 250ns 85mA | 40mA |5V + 10% Oto +70°C| 28
ST27128A-30CP 16Kx8 | 300ns 85mA | 40mA |5V + 10% Oto +70°C| .28
ST27256-17XCP 32Kx8 | 170ns | 100mA | 40mA |5V = 5% Oto +70°C| 28
ST27256-20XCP 32Kx8 | 200ns | 100mA | 40mA |5V = 5% Oto +70°C| 28
ST27256-20CP 32Kx8 | 200ns | 100mA | 40mA |5V + 10% Oto +70°C| 28
ST27256-25CP 32Kx8 | 250ns | 100mA | 40mA |5V + 10% Oto +70°C | 28
ST27256-30CP 32Kx8 | 300ns | 100mA | 40mA |5V + 10% Oto +70°C| 28

12

557 SGS-THOMSON
Y/, MIGROELEGTRONICS




SELECTION GUIDE

CMOS OTP ROM

Access lcc MAX Temp. Pin
Part Number Orga. Time rv Sty Vece Range Count
TS27C64A-15CFN 8Kx8 | 150ns 30mA imA |5V = 10% Oto x 70°C{ 32
TS27C64A-20CFN 8Kx8 | 200ns 30mA 1imA |5V = 10% Oto + 70°C| 32
TS27C64A-25CFN 8Kx8 | 250ns 30mA 1mA |5V + 10% Oto + 70°C| 32
TS27C64A-30CFN 8Kx8 | 300ns 30mA 1imA |5V = 10% O0to + 70°C| 32
TS27C64A-15VFN 8Kx8 | 150ns 30mA imA |5V + 10% |-40to + 85°C| 32
TS27C64A-20VFN 8Kx8 | 200ns 30mA 1imA |5V + 10% |-40to + 85°C| 32
TS27C64A-25VFN 8Kx8 | 250ns 30mA 1mA |5V + 10% |-40to + 85°C| 32
TS27C64A-30VFN 8Kx8 | 300ns 30mA 1mA |5V + 10% |-40to + 85°C| 32
TS27C64A-15TFN 8Kx8 | 150ns 30mA imA |5V + 10% |-40to +105°C| 32
TS27C64A-20TFN 8Kx8 | 200ns 30mA 1imA |5V + 10% |—40 to +105°C| 32
TS27C64A-25TFN 8Kx8 | 250ns 30mA imA |5V = 10% |—-40 to +105°C| 32
TS27C64A-30TFN 8Kx8 | 300ns 30mA 1mA |5V + 10% |—40 to +105°C| 32
TS27C64A-15CP 8Kx8 | 150ns 30mA imA |5V = 10% 0to + 70°C| 28
TS27C64A-20CP 8Kx8 | 200ns 30mA 1imA |5V + 10% Oto + 70°C| 28
TS27C64A-25CP 8Kx8 | 250ns 30mA imA |5V + 10% Oto + 70°C| 28
TS27C64A-30CP 8Kx8 | 300ns 30mA 1mA |5V = 10% Oto + 70°C| 28
TS27C64A-15VP 8Kx8 | 150ns 30mA 1imA |5V + 10% |—40to + 85°C| 28
TS27C64A-20VP 8Kx8 | 200ns 30mA 1imA 5V + 10% |-40to + 85°C| 28
TS27C64A-25VP 8Kx8 | 250ns 30mA imA [ 5V + 10% |-40to + 85°C| 28
TS27C64A-30VP 8Kx8 | 300ns 30mA imA |5V + 10% |-40to + 85°C| 28
TS27C64A-15TP 8Kx8 | 150ns 30mA 1imA |5V + 10% |[—40to +105°C| 28
TS27C64A-20TP 8Kx8 | 200ns 30mA 1mA |5V + 10% |—-40to +105°C| 28
TS27C64A-25TP 8Kx8 | 250ns 30mA imA |5V + 10% [—40to +105°C| 28
TS27C64A-30TP 8Kx8 | 300ns 30mA 1mA |5V + 10% |—-40to +105°C| 28
ST27C256-17CFN | 32Kx8 | 170ns 30mA 1imA |5V + 10% Oto + 70°C| 32
ST27C256-20CFN | 32Kx 8 | 200ns 30mA 1imA 5V = 10% 0to + 70°C| 32
ST27C256-25CFN | 32Kx 8 | 250ns 30mA 1imA [ 5V = 10% Oto + 70°C| 32
ST27C256-30CFN | 32Kx 8 | 300ns 30mA 1imA [5V = 10% Oto + 70°C| 32
ST27C256-17VFN 32Kx 8 | 170ns 30mA 1mA |5V + 10% |-40to + 85°C| 32
ST27C256-20VFN 32Kx 8 [ 200ns 30mA 1imA |5V + 10% |—40to + 85°C| 32
ST27C256-25VFN 32Kx 8 | 250ns 30mA 1mA |5V = 10% |-40to + 85°C| 32
ST27C256-30VFN 32Kx 8 | 300ns 30mA 1imA |5V + 10% |-40to + 85°C| 32
ST27C256-17TFN 32Kx 8 | 170ns 30mA 1imA |5V + 10% |—40to +105°C| 32
ST27C256-20TFN 32Kx 8 | 200ns 30mA 1mA |5V + 10% |—40to +105°C| 32
ST27C256-25TFN 32Kx 8 | 250ns 30mA 1mA |5V + 10% |—40 to +105°C| 32
ST27C256-30TFN 32Kx 8 | 300ns 30mA 1imA |5V £ 10% |—40 to +105°C| 32
ST27C256-17CP 32Kx8 [ 170ns 30mA 1mA |5V = 10% Oto + 70°C| 28
ST27C256-20CP 32Kx 8 | 200ns 30mA 1mA |5V = 10% Oto + 70°C| 28
ST27C256-25CP 32Kx 8 | 250ns 30mA 1imA |5V = 10% Oto + 70°C| 28
ST27C256-30CP 32Kx 8 | 300ns 30mA imA |5V £ 10% Oto + 70°C| 28
ST27C256-17VP 32Kx 8 | 170ns 30mA 1mA |5V + 10% |—-40to + 85°C| 28
ST27C256-20VP 32Kx 8 | 200ns 30mA 1mA |5V + 10% |—40to + 85°C| 28
ST27C256-25VP 32Kx 8 | 250ns 30mA 1mA |5V + 10% |—40to + 85°C| 28
ST27C256-30VP 32Kx 8 | 300ns 30mA 1imA [ 5V + 10% (—40to + 85°C| 28
ST27C256-17TP 32Kx8 | 170ns 30mA 1mA |5V + 10% |—40 to +105°C| 28
ST27C256-20TP 32Kx 8 | 200ns 30mA 1imA |5V + 10% |(—40 to +105°C| 28
ST27C256-25TP 32Kx 8 | 250ns 30mA 1imA |5V = 10% |—40to +105°C| 28
ST27C256-30TP 32Kx 8 | 300ns 30mA 1imA [5V + 10% [—40to +105°C| 28
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SELECTION GUIDE

NMOS EEPROM

lcc MAX Temp. Pin
Part Number Orga. | Frequency Aot St.by Vee Range Count
M8571B1 1K-bit 125KHz 20mA — 5V + 10% 0 to +70°C 8
M8571B6 1K-bit 125KHz 20mA — 5V + 10% | —40 to +85°C 8
M9306B1 256-bit 250KHz 6mA 3mA |5V = 10% 0to +70°C 8
M9306B6 256-bit 250KHz 6mA 3mA |5V + 10% | —40 to +85°C 8
M9306M1 256-bit 250KHz 6mA 3mA |5V + 10% 0 to +70°C 8
M9306M6 256-bit 250KHz 6mA 3mA |5V = 10% | —40 to +85°C 8
M9346B1 1-Kbit 250KHz 6mA 3mA | 5V = 10% 0 to +70°C 8
M9346B6 1-Kbit 250KHz 6mA 3mA |5V + 10% | —40 to +85°C 8
M9346M1 1-Kbit 250KHz 6mA 3mA | 5V + 10% Oto +70°C | 14
M9346M6 1-Kbit 250KHz 6mA 3mA |5V + 10% | —40 to +85°C 14
CMOS EEPROM .

lcc MmAX Temp. Pin
Part Number | Orga. | Frequency Act Stby 'Vcc Range Count
ST24C02CP 2-KBIT 100KHz 3mA | 0.1mA |5V = 10% 0to +70°C 8
ST24C02VP 2-KBIT 100KHz 3mA | 0.1mA |5V + 10% | —40 to +85°C 8
TS59C11CP 1-KBIT 250KHz 3mA | 0.1mA |5V = 10% 0to +70°C 8
TS59C11VP 1-KBIT 250KHz 3mA | 0.1mA |5V + 10% | —40 to +85°C 8
TS93C46CP 1-KBIT 250KHz 3mA | 0.1mA |5V = 10% 0to +70°C 8
TS93C46VP 1-KBIT 250KHz 3mA | 0.1mA |5V = 10% | —40 to +85°C 8
ST93C56 2-KBIT 1MHz 3mA | 0.1mA |5V = 10% 0to +70°C 8
NMOS ROM

Access Icc MAX Temp. Pin’

Part Number Orga. Time Aot Stby Vee Range Count
M2316H 2Kx8 | 300ns | 70mA — 5V + 10% Oto +70°C| 24
M2332/M2333 4Kx8 | 250ns | 70mA —-— 5V + 10% Oto +70°C | 24
M2364 8Kx8 250ns 80mA — 5V + 10% 0to +70°C 24
M2365 8Kx8 | 250ns | 70mA — 5V + 10% Oto +70°C| 28
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SELECTION GUIDE

ZEROPOWER

Access lcc Max Temp. Pin
Part Number Orga. Time Act J St.by Vee Rangpe Count
BATTERY BACK-UP
MK48C02AN15 2Kx8 | 150ns | 80mA 3mA | 5V 0to +70°C 24
MK48C02AN20 2Kx8 | 200ns | 80mA 3mA |5V 0to +70°C 24
MK48C02AN25 2Kx8 | 250ns 80mA 3mA 5V [ +10% 0to +70°C 24
MK48C02AK15 2Kx8 | 150ns | 80mA 3mA |5V | -5% Oto +70°C | 24
MK48C02AK20 2Kx8 | 200ns | 80mA 3mA | 5V 0to +70°C 24
MK48C02AK25 2Kx8 | 250ns | 80mA 3mA |5V Oto +70°C| 24
TIMEKEEPER
MK48T02B12 2Kx8 | 120ns | 80mA 3mA | 5V Oto +70°C| 24
MK48T02B15 2Kx8 | 150ns | 80mA 3mA | 5V 0 to +70°C 24
MK48T02B20 2Kx8 | 200ns | 80mA 3mA | 5V Oto +70°C | 24
MK48T02B25 2Kx8 | 250ns | 80mA 3mA |5V | +10% 0to +70°C 24
MK48T02BU12 2Kx8 | 120ns | 80mA 3mA |5V | -5% 0to +70°C 24
MK48T02BU15 2Kx8 | 150ns | 80mA 3mA |5V Oto +70°C | 24
MK48T02BU20 2Kx8 | 200ns | 80mA 3mA | 5V 0to +70°C 24
MK48T02BU25 2Kx8 | 250ns | 80mA 3mA |5V 0to +70°C 24
MK48T12B12 2Kx8 | 120ns | 80mA 3mA | 5V 0to +70°C 24
MK48T12B15 2Kx8 | 150ns | 80mA 3mA |5V 0to +70°C 24
MK48T12B20 2Kx8 | 200ns | 80mA 3mA | 5V 0to +70°C 24
MK48T12B25 2Kx8 | 250ns | 80mA 3mA |5V | +10% 0to +70°C 24
MK48T12BU12 2Kx8 | 120ns | 80mA 3mA |5V |-10% Oto +70°C| 24
MK48T12BU15 2Kx8 | 150ns | 80mA 3mA |5V Oto +70°C| 24
MK48T12BU20 2Kx8 | 200ns 80mA 3mA 5V 0to +70°C 24
MK48T12BU25 2Kx8 | 250ns | 80mA 3mA | 5V Oto +70°C| 24
ZEROPOWER
MK48Z02B12 2Kx8 [ 120ns | 80mA 3mA |5V Oto +70°C| 24
MK48Z02B15 2Kx8 | 150ns | 80mA 3mA | 5V Oto +70°C| 24
MK48Z02B20 2Kx8 | 200ns | 80mA 3mA |5V 0to +70°C 24
MK48Z02B25 2Kx8 | 250ns | 80mA 3mA |5V | +10% Oto +70°C | 24
MK48Z02BU12 2Kx8 | 120ns | 80mA 3mA |5V | -5% Oto +70°C| 24
MK48202BU15 2Kx8 | 150ns | 80mA 3mA | 5V 0 to +70°C 24
MK48202BU20 2Kx8 | 200ns | 80mA 3mA | 5V Oto +70°C| 24
MK48Z02BU25 2Kx8 | 250ns | 80mA 3mA | 5V Oto +70°C| 24
MK48Z12B12 2Kx8 | 120ns | 80mA 3mA | 5V Oto +70°C| 24
MK48Z12B15 2Kx8 | 150ns 80mA 3mA 5V 0to +70°C 24
MK48Z12B20 2Kx8 | 200ns | 80mA 3mA |5V 0 to +70°C 24
MK48Z12B25 2Kx8 | 250ns | 80mA 3mA |5V | +10% Oto +70°C| 24
MK48Z12BU12 2Kx8 | 120ns | 80mA 3mA |5V | -10% Oto +70°C| 24
MK48Z12BU15 2Kx8 | 150ns | 80mA 3mA | 5V 0to +70°C 24
MK48Z12BU20 2Kx8 | 200ns | 80mA 3mA | 5V Oto +70°C| 24
MK48Z12BU25 2Kx8 | 250ns | 80mA 3mA | 5V Oto +70°C| 24
MKI48Z202B12 2Kx8 | 120ns 80mA 3mA 5V —40 to +85°C 24
MKI48Z02B15 2Kx8 | 150ns | 80mA 3mA |5V —40to +85°C| 24
MKI148202B20 2Kx8 | 200ns | 80mA 3mA | 5V —40to +85°C| 24
MKI48202B25 2Kx8 | 250ns | 80mA 3mA |5V |+10%| —40to +85°C | 24
MKI48202BU12 2Kx8 | 120ns | 80mA | 3mA |5V | —5% | —40to +85°C| 24
MKI48Z02BU15 2Kx8 | 150ns | 80mA 3mA | 5V —40to +85°C| 24
MKI48Z02BU20 2Kx8 | 200ns | 80mA 3mA |5V —-40to +85°C| 24
MK148202BU25 2Kx8 | 250ns 80mA 3mA 5V —40 to +85°C 24

Note: 1. Letter “U” inserted in sales type indicates ‘“Underwriters’ Laboratories” branding.
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SELECTION GUIDE

ZEROPOWER

Access lce Max Temp. Pin
Part Number Orga. Time Aot Stby NVee Range Count
MKI48Z12B12 2Kx8 | 120ns | 80mA 3mA | 5V —40to +85°C | 24
MKI148212B15 2Kx8 | 150ns | 80mA 3mA | 5V —40to +85°C| 24
MKI48Z12B20 2Kx8 | 200ns | 80mA 3mA | 5V —40to +85°C| 24
MKI48Z12B25 2Kx8 | 250ns | 80mA 3mA |5V |+10% | —-40to +85°C | 24
MKl48Z12BU12 2Kx8 | 120ns | 80mA 3mA |5V |-10% )| —40to +85°C| 24
MKI48Z12BU15 2Kx8 | 150ns | 80mA 3mA | 5V —40to +85°C| 24
MKI48Z12BU20 2Kx8 | 200ns | 80mA 3mA | 5V —-40to +85°C| 24
MK148Z12BU25 2Kx8 | 250ns | 80mA 3mA |5V —40to +85°C| 24
MK48Z08B15 8Kx8 | 150ns | 50mA 3mA |5V Oto +70°C| 28
MK48208B20 8Kx8 | 200ns | S50mA 3mA | 5V Oto +70°C| 28
MK48208B25 8Kx8 | 250ns | 50mA 3mA |5V | +10% Oto +70°C| 28
MK48Z08BU15 8Kx8 | 150ns | 50mA 3mA |5V | -5% Oto +70°C| 28
MK48208BU20 8Kx8 | 200ns | 50mA 3mA | 5V Oto +70°C | 28
MK48208BU25 8Kx8 | 250ns | 50mA 3mA | 5V Oto +70°C| 28
MK48Z18B15 8Kx8 | 150ns | 50mA 3mA | 5V Oto +70°C| 28
MK48218B20 8Kx8 | 200ns | 50mA 3mA | 5V Oto +70°C| 28
MK48Z18B25 8Kx8 | 250ns | S50mA 3mA |5V | +10% Oto +70°C| 28
MK48Z18BU15 8Kx8 | 150ns | 50mA 3mA |5V |—-10% Oto +70°C| 28
MK48Z18BU20 8Kx8 | 200ns | 50mA 3mA | 5V Oto +70°C| 28
MK48Z18BU25 8Kx8 | 250ns | 50mA 3mA | 5V Oto +70°C| 28
MK482Z09B15 8Kx8 | 150ns | 50mA 3mA |5V 0to +70°C 28
MK48Z09B20 8Kx8 | 200ns | 50mA 3mA | 5V Oto +70°C| 28
MK48Z09B25 8Kx8 | 250ns | 50mA 3mA |5V | +10% Oto +70°C| 28
MK48209BU15 8Kx8 | 150ns | 50mA 3mA |5V | -5% Oto +70°C| 28
MK48Z09BU20 8Kx8 | 200ns | 50mA 3mA | 5V Oto +70°C | 28
MK48Z09BU25 8Kx8 | 250ns | 50mA 3mA | 5V Oto +70°C| 28
MK48Z19B15 8Kx8 | 150ns | 50mA 3mA |5V Oto +70°C| 28
MK48Z19B20 8Kx8 | 200ns | 50mA 3mA | 5V 0 to +70°C 28
MK48219B25 8Kx8 | 250ns | 50mA 3mA | 5V | +10% Oto +70°C| 28
MK48Z19BU15 8Kx8 | 150ns | 50mA 3mA |5V |-10% Oto +70°C| 28
MK48Z19BU20 8Kx8 | 200ns | 50mA 3mA |5V Oto +70°C| 28
MK48Z19BU25 8Kx8 | 250ns | 50mA 3mA | 5V Oto +70°C| 28

Note: 1. Letter “‘U” inserted in sales type indicates ‘‘Underwriters’ Laboratories’ branding.
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SELECTION GUIDE

FAST STATIC RAM

Access Icc Max Temp. Pin
Part Number Orga. Time Aot Stby Vee Range Count
MK41H66N20 16K x 1 20ns | 120mA — 5V + 10% O0to +70°C| 20
MK41H66N25 16K x 1 25ns | 120mA — 5V + 10% Oto +70°C| 20
MK41H66N35 16K x 1 35ns | 120mA — 5V + 10% Oto +70°C| 20
MK41H67N20 16K x 1 20ns | 120mA | 10mA |5V = 10% 0to +70°C| 20
MK41H67N25 16K x 1 25ns | 120mA | 10mA [ 5V = 10% 0to +70°C 20
MK41H67N35 16K x 1 35ns | 120mA | 10mA |5V = 10% Oto +70°C| 20
MK41H68N20 4Kx4 | 20ns | 120mA 8mA |5V = 10% 0to +70°C| 20
MK41H68N25 4Kx4 | 25ns | 120mA 8mA |5V + 10% Oto +70°C| 20
MK41H68N35 4Kx4 | 35ns | 120mA 8mA |5V = 10% 0to +70°C| 20
MK41HE69N20 4Kx4 | 20ns | 120mA — 5V = 10% Oto +70°C| 20
MK41H69N25 4Kx4 | 25ns | 120mA — 5V = 10% 0to +70°C| 20
MK41H69N35 4Kx4 | 35ns | 120mA - 5V + 10% 0to +70°C| 20
MK41H79N20 4Kx4 | 20ns | 120mA | 16mA |5V + 10% Oto +70°C| 22
MK41H79N25 4Kx4 | 25ns | 120mA | 16mA |5V = 10% Oto +70°C| 22
MK41H79N35 4Kx4 | 35ns | 120mA | 16mA |5V = 10% 0to +70°C| 22
TAGRAM
MK41H80N20 4Kx4 | 20ns | 120mA 5V + 10% 0to +70°C| 22
MK41H80N25 4Kx4 | 25ns | 120mA — 5V + 10% Oto +70°C| 22
MK41H80N35 4Kx4 | 35ns | 120mA 5V + 10% 0to +70°C| 22

Note: 1. Letter ““U” inserted in sales type indicates ‘‘Underwiters’ Laboratories’ branding.

or.

SGS-THOMSON
MICROELECTRONICS

17




SELECTION GUIDE

BIPORT (DUAL PORT)

Access lcc max Temp. Pin

Part Number Orga. Time Act | Stby Vee Range Count
MK4511N12 512x9 120ns | 50mA | 5mA | 5V = 10% Oto +70°C| 28
MK4511N15 512x9 150ns | 50mA | 5mA | 5V + 10% Oto +70°C| 28
MK4511N20 512x9 200ns | 50mA | 5mA | 5V + 10% Oto +70°C| 28

FIFO

Access lcc Max Temp. Pin

Part Number Orga. Time Aot Sty Vee Range Count
MK4501K10 512x9| 100ns 80mA 8mA 5V + 10% 0to +70°C| 32
MK4501K12 512x9| 120ns 80mA 8mA |5V + 10% Oto +70°C| 32
MK4501K15 512x 9| 150ns 80mA 8mA |5V x+ 10% Oto +70°C | 32
MK4501K20 512x9| 200ns 80mA 8mA |5V £ 10% 0to +70°C|. 32
MK4501K65 512x9| 65ns 80mA 8mA [ 5V + 10% Oto +70°C| 32
MK4501K80 512x9| 80ns 80mA 8mA |5V x 10% O0to +70°C| 32
MK4501N10 512x9| 100ns 80mA 8mA | 5V + 10% 0to +70°C 28
MK4501N12 512x9| 120ns 80mA 8mA |5V = 10% Oto +70°C| 28
MK4501N15 512x9| 150ns 80mA 8mA |5V = 10% Oto +70°C| 28
MK4501N20 512x9| 200ns 80mA 8mA [ 5V £ 10% Oto +70°C | 28
MK4501N65 512x9| 65ns 80mA 8mA [ 5V + 10% 0to +70°C| 28
MK4501N80 512x9| 80ns 80mA 8mA |5V £ 10% 0to +70°C | 28
MK4503N10 2048x9| 100ns | 120mA | 12mA |5V + 10% Oto +70°C| 28
MK4503N12 2048x9| 120ns | 120mA | 12mA |5V + 10% Oto +70°C| 28
MK4503N15 2048x9| 150ns | 120mA | 12mA |5V = 10% Oto +70°C| 28
MK4503N20 2048x9( 200ns | 120mA | 12mA |5V + 10% Oto +70°C| 28
MK4503N65 2048x9| 65ns | 120mA | 12mA |5V = 10% Oto +70°C| 28
MK4503N80 2048x9| 80ns | 120mA | 12mA |5V + 10% Oto +70°C| 28
MK4505MN25 1024x5| 15ns | 100mA — 5V + 10% Oto +70°C | 24
MK4505MN33 1024x5| 20ns | 100mA — 5V + 10% 0to +70°C| 24
MK4505MN50 1024x5| 25ns | 100mA — 5V £ 10% Oto +70°C| 24
MK4505SN25 1024x5| 15ns | 100mA — 5V + 10% Oto +70°C| 20
MK4505SN33 1024x5| 20ns | 100mA — 5V + 10% Oto +70°C| 20
MK4505SN50 1024x5| 25ns | 100mA — 5V + 10% Oto +70°C| 20

Note: 1. Letter “‘U” inserted in sales type indicates ‘‘Underwriters’ Laboratories” branding.
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UV EPROM

PRODUCT MICROCHP

P oTiON|SGSTHOMSON|  AMD | FUNTSU | WITACHI |INTEL TE(;::I)OL. MITSUBISHI | NSC NEC OKI |[SIGNETICS| TI | TOSHIBA
2Kx8 NMOS ﬂg:gg AM2716 TMS2516

2Kx8 CMOS|  ETC27160 : NMC2716BQ ,

AKxBNMOS| M27aA | AM273R 2732 TMS2732A

4Kx8CMOS|  ETC27320 NMC27C328Q

8Kx8 NMOS| M2764AF | AM2764 | MBM2764 2764A TMS2764 | TMM2764AD
8x8 CMOS | TS27C644Q MBM27C64 | HN27CB4G | 27C64 | 27C64 NMC27C84Q 27C84A

16KxB NMOS |  M27128AF | AM27128A | MBM27128 | HN27128AG | 271268 4PD27128D TMS27128 [TMM27428AD
1kx8CMOS|  — 27C128| 27C128 NMC27C128Q TMS27C128
KxBNMOS| M27256F | AM27256 | MBM27256 | HN27256G | 27256 | 27256 | MSM27256K 4PD27256D | MSM27256 TMS27256 [TMM27256AD
32Kx8 CMOS | TS27C2560 | AM27C256 | MBM27C256 | HN27C256G | 27C256 | 27C256 | MsM27CaseK | NMC27C2560 | uPD27C256 27C256FA | TMS27C256
BKXBNMOS| M2Z52F | AMETS12 | MBM2TS12 | HN275126 [27512F MBM27512K TMM27512D
64Kx8 CMOS AM27C512 27C512 |MSM27C512AK| NMC27C512Q | 4PD27C512D TMS27C512

128Kx8 NMOS 27010 MSM271000

128Kx8 CMOS | ST27C1001 HN27C101G MSM27C101K | NMC27C1023Q | 4PD27C1001D TC571001D
6416 NMOS 27210 _ MSM271024

64K16 CMOS |  M27C1024  [AM27C1024|MBM27C1024 | HN27C1024 , MSM27C102K | NMC27C1024 | 4PD27C1024D TMS27C1024| TC57C1024D

3ON3H343H SSOHD
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OTP ROM

PRODUCT MICROCHIP
SGS-THOMSON | HITACHI | INTEL | TECHNOL. | MITSUBISHI NSC NEC OKI m TOSHIBA
DESCRIPTION @)
8Kx8 NMOS | ST2764AP P2764A M5M2764P 4PD2764C | MSM2764AZB TMS27P64 | TMM2764AP
8Kx8 CMOS | TS27C64APIFN P27C64 | - P27C64 NMC27C64N | 4PD27C64C
16Kx8 NMOS | ST27128AP | HN27128AP [P27128A 4PD27128C [MSM27128AZB TMS27P128 | TMM27128AP
'32Kx8 NMOS | ST27256P HN27256P | P27256 | P27256 | M5M27256P MSM27256AZB TMS27P256 | TMM27256AP
32Kx8 CMOS | ST27C256P/FN P27C256| P27C256 | M5M27C256 4PD27C256AC TMS27PC256| TC54256AP
EEPROM
PRODUCT GENERAL VALVO
DESCRIPTION | SGS-THOMSON | CATALYST | \Coon - | HYUNDAI | ICT | NATIONAL oK SIEMENS (PHILIPS) | ¥ICOR
SERIAL NMOS
256 BIT M9306 NMC9306
1024 BIT M9346 NMC9346
1024 BIT
2WIRE BUS M8571 PCD8572 SDA2516 PCF8572
SERIAL CMOS
1024 BIT TS59C11 CAT59C11 | ERS5911 MSM16911
(NMOS)
1024 BIT TS93C46 CAT93C46 HY93C46 | ICT93C46 | NMC93CS46 | MSM16811
NMC93CS06
2048 BIT
2WIRE BUS ST24C02 PCD8582 SDA2526 PCF8582 | X24C02
X2402
(NMOS)
2048 BIT
Voo=3V ST93C56 NMC93CS56

3ON3H343H SSOHO
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PRODUCT
DESCRIPTION SGS-THOMSON CYPRESS MATRA INMOS IDT MOTOROLA NEC FUJITSU
(16KX1) MK41H67 CY7C167 HM65767 IMS1403 IDT6167A MCM6167 pPD4311 MB81C67
(4KX4) MK41H68 CY7C168 HM65768 IMS1423 IDT6168A MCM6168 uPD4314 MB81C68
(64KX1) MK41H87 CY7C187 HM65787 IMS1600 IDT7187 MCMé6187 1PD4361 MB81C71
(8KX8) MK48H64 CYC185 HM65641 IMS1630 IDT7164 MCM6164 #PD4364 MB81C78
FIFO
PRODUCT
DESCRIPTION SGS-THOMSON DT CYPRESS DALLAS AMD/MMI vTl
(512x9) MK4501 IDT7201 CY7C412 DS2009 67C201 —
(2KX9) MK4503 IDT7202/3 CY7C424/9 DS2010/1 67C202/3 VT2F9
ZEROPOWER
PRODUCT
DESCRIPTION SGS-THOMSON DALLAS GREENWICH
(2KX8) MK48202 DS1210 NCR2
(8KX8) MK48Z08 DS1225 NVR8

3JON3H343H SSOHD



PROCESSES CHARACTERISTICS

NMOS EPROM
Process Channel ‘ Max. Vpp Main
Name Length Speed (external) Products
- E1 4 um © 350 ns 25V M2716
E3 1.5 um 200 ns 21V M2732A
E3 1.5 um 150 ns 125V M2764A
M27128A
M27256
M27512
CMOS EPROM
P2 5 pum 350 ns 25V + ETC2716
ETC2732
3E 1.4 um 150 ns 125V TS27C64A
TS27C256
E4 1.0 um 120 ns 125V M27C1024
NMOS EEPROM
F1 3.5 um 250 KHz 5V M8571
M9306
M9346
CMOS EEPROM
2E2 2.0 um 250 KHz 5V TS59C11
TS93C46
ST24C02
F3 1.5 um 1 MHz 5V ST93C56
STATIC RAMS
‘ Channel Max. Metal Levels/ Main
Technology Length Speed Memory Cell products
CMOS 2.0 um 65 ns 1/8T FIFO
MK4501
MK4503
CMOS 2.0 um 20 ns 1/8T DUAL PORT
MK4511
CMOS 2.0 um 120 ns 1/6T ZEROPOWER/
TIMEKEEPER
MK48202
MK48T02
CMOS 1.2 um 20 ns 2/6T VERY FAST
" : MK41H67
MK41H68
MK41H80
: MK48H64
CMOS 1.2 ym 150 ns 2/6T ZEROPOWER
MK48208
CMOS 1.2 yum 25 ns 2/8T - FIFO
MK4505

(57 SGS-THOMSON
Y/, MICROELECTRONICS
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EPROM DEVICES

NMOS UV EPROM
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Lyz SG6S-THOMSON

ET2716
M2716

16K (2K x 8) NMOS UV ERASABLE PROM

m 2048 x 8 ORGANIZATION

u 525 MW MAX ACTIVE POWER, 132 MW MAX
STANDBY POWER

» LOW POWER DURING PROGRAMMING

m ACCESS TIME M/ET2716-1, 350ns; M/ET2716,
450ns

m SINGLE 5V POWER SUPPLY
m STATIC-NO CLOCKS REQUIRED

u INPUTS AND OUTPUTS TTL COMPATIBLE
DURING BOTH READ AND PROGRAM
MODES

» THREE-STATE OUTPUT WITH OR-TIE
CAPABILITY

m EXTENDED TEMPERATURE RANGE (F6)

DESCRIPTION

The M/ET2716 is high speed 16K UV erasable and
electrically reprogrammable EPROM ideally suited
for applications where fast turn around and pattern
experimentation are important requirements.

The M/ET2716 is packaged in a 24-pin dual-in-line
package with transparent lid. The transparent lid
allows the user to expose the chip to ultraviolet light
to erase the bit pattern. A new pattern can then be
written into the device by following the program-
ming procedure.

This EPROM is fabricated with the reliable, high
volume, time proven, N-channel silicon gate tech-
nology X-MOS.

PIN NAMES

Q/F

DIP-24
(Ceramic Bull’s Eye)

(Ordering Information at the end of the datasheet)

A0—A10 ADDRESS INPUTS

0g—O07 (Q0—Q7) | DATA OUTPUTS'

CE/PGM (E/P) CHIP ENABLE/PROGRAM

OE (G) OUTPUT ENABLE

Vpp READ 5V, PROGRAM 25V.
Voo POWER (5V)

"Vgs© GROUND

Note: Symbols in parentheses are proposed JEDEC standard

June 1988

PIN CONNECTIONS

AT N~ 1 vee
A6 ]2 23(] a8
As[]3 22[] a9
A4l 21[] vep
a3 s 20 [ 36 @
a2[]e 19 [J a10
a1z 18 [] CE/PGM E/P)
A0 E 8 17 A7 @)
00 (@d) []o 16 ] 06 (Q6)
04 (@1 [J10 15 [J0s (Q5)
02@2 [ 14 [104 Q4
vss [12 13 [193 (@3

19
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ET2716/M2716

BLOCK DIAGRAM

€ VPP +5V
@ VCC +5V
4 VSS GND
DATA OUTPUTS (PROGRAM INPUTS)

0g-07 (Q0-07)
la - N
_ GEe—>f CONTROL/PROGRAM T T T TT T T T
CE/PGM (E/P) =—pp LOGIC )
T T g
1 ! L—" OUTPUT BUFFERS
i | N (INPUT BUFFERS)
Y
m ADDRESS 4 Y 0ECODE | 16 Y GATING
BUFFER
ADDRESS
INPUT x
:%l:':::s i > X DECODE 1128 sn‘anh]::mx
PIN CONNECTION DURING READ OR PROGRAM
PIN NAME/NUMBER
CE/PGM OE !
MODE (E/P) @) Vpp Vee OUTPUTS
18 20 21 24 9—11, 13-17
READ ViL ViL 5 5 Dout
PROGRAM | Pulsed V)_to Vi ViH 25 5 DiN
* Symbols in parentheses are proposed JEDEC standard.
ABSOLUTE MAXIMUM RATINGS(!
Symbol Parameter Value Unit
Tamb Temperature Under Bias -10to +80 °C
(Extended Temperature Range) (—50 to +95) °C
Tstg Storage Temperature —-65to +125 °C
Vpp Vpp Supply Voltage with Respect to Vgg 26.5V to —0.3 \
Vin All Input or Output Voltages with Respect to Vgg 6Vto -0.3 v
Pp Power Dissipation 1.5 w
Lead Temperature (Soldering 10 seconds) +300 °C

Note 1. “‘Absolute Maximum Ratings”’ are those values beyond which the safety of the device cannot be guaranteed. Except for “Opera-’
ting Temperature Range’ they are, not meant to imply that the devices should be operated at these limits. The table of *‘Electrical

Characteristics” provides conditions for actual device operation.

2/9
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ET2716/M2716

READ OPERATION

)C CHARACTERISTICS() To=0°C to + 70°C®), Voc =5V 5% for M/ET2716, Vcc =5V +10% for
WET2716-1 Vpp =Vcc®, Vgs =0V, (Unless otherwise specified)

Values
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
I Input Current Vin=5.25V ORVIN =V, - — 10 A
ILo Output Leakage Current VouTt=5.25V, CE/IPGM =5V — — 10 A
Ipp1 Vpp Supply Current Vpp=5.25V - — 5 mA
lcct | Vo Supply Current (Standby) | CE/PGM =V, OE =V, — 10 25 mA
Icc2 | Vec Supply Current (Active) | CE/PGM=OE=V)_ - 57 100 mA
ViL Input Low Voltage -0.1 — 0.8 v
ViH Input High Voltage 2.0 - Vee+1 \
VoH | Output High Voltage loH= —400 pA 24 - — \
Voo | Output Low Voltage loL=2.1 mA — — 0.45 \"

AC CHARACTERISTICS Tpo=0°C to+70°C C®), Voc=5V+5% for M/IET2716, Vcc =5V +10% for
M/ET2716-1 Vpp=Vgc®, Vgs =0V, (Unless otherwise specified).

Symbol M/ET2716-1 M/ET2716
Standard | Jedec Parameter Test Conditions Min. | Max. | Min. | Max. Unit
tacc | TAvVQV | Address to Output Delay | CE/PGM =0E =V — 350 —_ 450 ns
tce TELQV | CE to Output Delay OE=V|_ — 350 - 450 ns
toe TGLQV | Output Enable to CE/IPGM =V, — 120 — 120 ns
Output Delay
tor TGHQZ | OE or CE High to CE/PGM=V,_ 0 100 0 100 ns
(Note 5) Output Hi-Z
ton TAXQX | Address to Output Hold | CE/PGM=0E =V)_ - 0 - ns
top | TEHQZ | CE to Output Hi-Z OE=vV|_ 100 0 100 | ns
CAPACITANCE ) Tp=25°C, f=1 MHz
Symbol Parameter Test Conditions Min. Typ. Max. Units
CiN Input Capacitance ViN=0V 4 6 pF
Cout | Output Capacitance Vout=0V 8 12 pF
Notes 1. VCC must be applied at the same time or before VPP and removed after or at the same time as Vpp
2. Typical conditions are for operation at: Tp = 25°C, VCC = 5V, VPP = VCC, and VSS = OV
3. VPP may be connected to VCC except during program.
4. Capacitance is guaranteed b riodic testing. Tp = 25°C, f = 1 MHz.
5. tpF is specified from OE or wich ever occurs first. This parameter as only sampled and not 100% tested.
6. TA=— 40°C To + 85°C for the F6 version (extended To range).
3/9
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ET2716/M2716

AC TEST CONDITIONS

Output Load: 1 TTL gate and CL=100 pF

Input Rise and Fall Times - <20 ns

Input pulse levels: 0.45V to 2.4V

Timing Measurement Reference Level

Inputs, Outputs 0.8V and 2V

AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT

1.3V

24 70 70
> TEST POINTS <
. 08 08 DEVICE

UNDER
56807 TEST

I

CL=100pF

56802

AC WAVEFORMS

>

ViH v
DORESSES X ADDRESS VALID
Vit -—-=

Yy = y—
& .

ViL e

tce

ik —
(3

L . tpr(2.4)

tog (3)

tacc® toH |
ViH = =
HIGH HIGH
outPuT Z m VALID OUTPUT >>- SHe
oW \ --- /

S -6809

Notes:

1. Typical values are for Tamp =25°C and nominal supply voltage

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

3. OE may be delayed up to t - toE after the falling edge CE without impact on tacc
4. tpFis specified form OE or %%cwhichever occurs first.

49 ~ L7, SGS:THOMSON

MICROELECTRONICS
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ET2716/M2716

DEVICE OPERATION

The M/ET2716 has 3 modes of operation in the nor-
mal system environment. These are shown in Ta-
ble 1.

READ MODE

The M/ET2716 read operation requires that OE =
VIL, CE/PCM = VIL and that addresses A0 —A10
have been stabilized. Valid data will appear on the
output pins after tacc, tog or tce times (see Swith-
ching Time Waveforms) depending on wich is li-
miting.

DESELECT MODE

The M/ET2716 is deselected by making OE = VIH.
This mode is independent of CE/PGM and the con-
dition of the adresses. The outputs are Hi-Z when
OE = VIH. This allows OR-tying 2 or more
M/ET2716’s for memory expansion.

STANDBY MODE (Power Down)

The M/ET2716 may be powered down to the stand-
by mode by making CE/PGM = VIH. This is inde-
pendent of OE and automatically puts the outputs
in their Hi-Z state. The power is reduced to 25%
(132 mW max) of the normal operating power. VCC
and VPP must be maintened at 5V. Access time
at power up remains either tacc or tce (see Swit-
ching Time Waveforms).

PROGRAMMING

The M/ET2716 is shipped from SGS-THOMSON-
completely erased. All bits will be at ‘1’ level (out-
put high) in this initial state and after any full era-
sure. Table Il shows the 3 programming modes.

PROGRAM MODE

The M/ET2716 is programmed by introducing ‘0"’
s into the desidered locations. This is done 8 bits
(a byte) at a time. Any individual address, a sequen-
ce of addresses, or addresses chosen at random
may be programmed. Any or all of the 8 bits asso-
ciated with an address location may be program-
med with a single program pulse applied to the chip
enable pin. All input voltage levels including the
program pulse on chip enable are TTL compatible.
The programming sequence is:

TABLE Il. PROGRAMMING MODES (Vcc =5V)

TABLE I. OPERATING MODES (Vcg = Vpp = 5V)

PIN NAME/NUMBER
CE/PGM OE
MODE EP) @ OUTPUTS
18 20 9—11,13-17
READ ViL ViL Dour
DESELECT | Don't Care ViH Hi-Z
STANDBY ViH Don’t Care Hi-Z

With Vpp = 25V, VCC = 5V, OE = V|4 and
CE/PGM = V|, an address is selected and the
desired data word is applied to the output pins.
(VIL = “0” and V)L = “1” for both address and
data). After the address and data signals are sta-
ble the program pin is pulsed from Vj_to V|4
with a pulse width between 45 ms and 55 ms.
Multiple pulses are not needed but will not cause
device damage. No pins should be left open. A high
level (V|4 or higher) must not be maintained lon-
ger than tpyw(max) on the program pin during pro-
gramming. M/ET2716’s may be programmed in
parallel with the same data in this mode.

PROGRAM VERIFY MODE

The programming of the M/ET2716 may be veri-
fied either 1 word at a time during the programming
(as shown in the timing diagram) or by reading all
of the words out at the end of the programming se-
quence. This can be done with Vpp = 25V (or 5V)
in either case. Vpp must be at 5V for all operating
modes and can be maintained at 25V for all pro-
gramming modes.

PROGRAM INHIBIT MODE

The program inhibit mode allows programming se-
veral M/ET2716’s simultaneously with different data
for each one by controlling wich ones receive the
program pulse. All similar inputs of the M/ET2716
may be paralleled. Pulsing the program pin (from
V)L to Vin) will program a unit while inhibiting the
program pulse to a unit will keep it from being pro-
grammed and keeping OE = V|y will put its out-
puts in the Hi-Z state.

PIN NAME/NUMBER
CE/PGM OE v OUTPUTS
MODE = s PP
(E/P) (@)
18 20 21 9—11, 13-17
PROGRAM Pulsed V)_to Vi ViH 25 Din
PROGRAM VERIFY ViL ViL 25(5) Dout
PROGRAM INHIBIT ViL ViH 25 Hi-Z

S-

£ SGS-THOM
Y/, mn@ﬁ@@m@&@@?ﬂ?@"ﬁ
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ET2716/M2716

ERASING

The M/ET2716 is erased by exposure to high in-
tensity ultraviolet light through the transparent win-
dow. This exposure discharges the floating gate
to its initial state through induced photo current.
It is recommended that the M/ET2716 be kept out
of direct sunlight. The UV content of sunlight may
cause a partial erasure of some bits in a relatively
short period of time.

An ultraviolet source of 2537 A yelding a total in-
tegrated dosage of 15 watt-seconds/cm2 power ra-
ting is used. The M/ET2716 to be erased should
be placed 1 inch away from the lamp and no fil-
ters should be used. :

TIMING DIAGRAM

An erasure system-should be calibrated periodical-
ly. The distance from lamp to unit should be main-
tained at 1 inch. The erasure time is increased by
the square of the distance (if the distance is dou-
bled the erasure time goes up by a factor of 4).
Lamps lose intensity as they age. When a lamp is
changed, the distance is changed, or the lamp is
aged, the system should be checked to make cer-
tain full erasure is occuring. Incomplete erasure will
cause symptoms that can be misleading. Program-
mers, components, and system designs have been
erroneously suspected when incomplete erasure
was the basic problem.

PROGRAM MODE

_ PROGRAM PROGRAM VERIFY
=" "(OE VIH) ’I (OE VIL) =
VIH T
ADDRESSES " g - ‘CURRENT ADDRESS X ADDRESS X + 1
. tas tAH DATA OUT
(TAVPH)’] (TPLAX) VALID ADDRESS X
VIH y HiZ \
DATA IN STABL > < DATA IN STABLE
DATA ViL CURRENT ADDRESS X~ — / ADDRESS X + 1
toF (TGLQV) oF
(TGHaz) —™ —~— = (TGHQZ)
g VIH DH o -
viL tos (TPLDX)
TDVPH) = ™| ‘:\g{‘ oL
tos | ( )
™ (TGHPH) — | 1 ‘
_ VIH N H
/P 22 \’" (TPLGX)™ /
VL e |1 X
PR tPF
(TPH 1PH2) *=| F=— -1 =— (TPL 1PL1)

Note: Symbols in parentheses are proposed JEDEC standard

6/9
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ET2716/M2716

PROGRAMMING OPERATION

DC AND OPERATING CHARACTERISTICS (Tao=25°C +5°C) (Vcc =5V 5%, Vpp =25V +1V)
Notes 1 and 2

Symbol Parameter Min. Max. Units
I Input Leakage Current (Note 3) - 10 A
ViL Input Low Level -0.1 0.8 \
Vi Input High Level 20 Veo+1 \%
lcc Vcc Power Supply Current - 100 mA
Ippq Vpp Supply Current - 5 mA
Ipp2 Vpp Supply Current During - 30 mA

Programming Pulse (Note 5)

AC CHARACTERISTICS (Ta=25°C +5°C) (Vog =5V £5%, Vpp =25V +1V) Notes 1, 2 and 6

Symbol
Standard Jedec Parameter Min. Typ. Max. Units

tas TAVPH | Address Setup Time 2 — - us

tos TGHPH | OE Setup Time 2 - —_ us

tps TDVPH | Data Setup Time 2 - - us

taH TPLAX | Address Hold Time 2 us

toH TPLGX | OE Hold Time 2 - - us

toH TPLDX | Data Hold Time 2 — — us

toF TGHQZ | Chip Disable to Output Float Delay 0 — 100 ns
(Note 4)

toe TGLQV | Output Enable to Output Delay — — 120 ns
(Note 4)

tpw TPHPL | Program Pulse Width 45 50 55 ms

tpR TPH1PH2 | Program Pulse Rise Time 5 - _— ns

tpr TPL2PL1 | Program Pulse Fall Time 5 - - ns

Notes 1. VCC must be applied at the same time of before VPP and removed after or at the same time as VPP. To prevent damage to
the device it must not be insereted into a board with power applied.
Care must be taken to prevent overshoot of the VPP supply when switching + 25V

2.
3. 045V < VIN <5.25V

4. CE/PGM = VIL, VPP = VCC
g. VPP = 26 V

Transition times <20 ns unless otherwise noted

7/9
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ET2716/M2716

SWITCHING TIME WAVEFORMS

Read Cycle (CE/PGM = VIL)

VIn 2T
ADDRESSES 7 %
viL

VALID

VALID

X

toH
= (raxax) ™
VIH == -
OUTPUT ENABLE \
viL N
|| 10E
toF -
tace fréLevi (TGHAZ)
VOH 7 (TAVV) Hi-Z
ouTPUT = VALID
voL
Read Cycle (OE = VIL)
VIH A—f
ADDRESSES % VALID VALID
@ 77777
o0
= (Taxax) ™
VIH =\ o
CHIP ENABLE \
viL X
|_tce top
tACC (TELQV)  (TEHQ2) —
vou (TAVQV)
ouTPUT HiZ VALID HiZ
voL
Standby Power Down Mode (OE = VIL)
\
ADDRESSES VALID VALID
ViL -
tcE
_ e
- (TELQV)
CHIP ENABLE " STANDBY ACTIVE STANDBY
I
- t0p tacc
" (TEHaz) ~(TAvVavV|™
oureur H VALID FOR N HiZ / VALID FOR HiZ
voL —CURRENT ADDRESS /™ \  CURRENT ADDRESS
Symbols in parentheses are proposed JEDEC standard
8/9 SGS-THOMSON
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ET2716/M2716

ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
ET2716Q 450 ns 5V 5% 0to +70°C DIP-24
ET2716-Q1 350 ns 5V +10% 0to +70°C DIP-24
M2716F1 450 ns 5V+ 5% 0to +70°C DIP-24
M2716-1F1 350 ns 5V +10% 0to +70°C DIP-24
M2716F6 450 ns 5Vx 5% —40 to +85°C DIP-24
M2716-1F6 350 ns 5V +10% —40to +85°C DIP-24
PACKAGE MECHANICAL DATA
24-PIN CERAMIC DIP BULL’S EYE
P
mm inches
| Dim.
T - 2] - Min | Typ | Max | Min | Typ | Max
! I L 1 ___J A 3230 12712
B 1305 13.36 | 0514 052
c | 3% 508 | 0.154 0.200
M t G, £ e (D f3 0.118
DI | 340 0.134
= . E | 050 178 | 0020 0070
A 63 27194 1100
Fo| 22 279 | 0.090 0.110
AonOooooAaAnn OFTIONAL G | oss|o06|  [oo2
2 E { | 117 142 | 0.046 0.056
7@ no | 127 1.52 {0050 0.060
B A S - L o2 031 [0.009 0012
o M| 18 2.49 | 0060 0.098
) 12 N [1651 18.00 | 0650 0.709
guuoouUuuuuay u P |54 1580 | 0606 062
Pose-bi8 Q 571 022
o |68 7.36 | 0270 0290
Note: 1. Optional see drawing
57, 355 THOMSON
A OELECTRONICS
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M2732A

32K (4Kx 8) NMOS UV ERASABLE PROM

m FAST ACCESS TIME:
200ns MAX M2732A-2F1
250ns MAX M2732AF1/M2732AF6
300ns MAX M2732A-3F1
450ns MAX M2732A-4F1/M2732A-4F6

m 0 TO +70°C STANDARD TEMPERATURE
RANGE

m —40TO +85°C EXTENDED TEMPERATURE

RANGE
m SINGLE +5V POWER SUPPLY
= LOW STANDBY CURRENT (35mA MAX)

= INPUTS AND OUTPUTS TTL COMPATIBLE
DURING READ AND PROGRAM

m COMPLETELY STATIC

DESCRIPTION

The M2732A is a 32,768-bits ultraviolet erasable
and electrically programmable read-only memory
(EPROM). It is organized as 4,096 words by 8 bits
and manufactured using SGS-THOMSON’ N-
channel Si-Gate MOS process. The M2732A with
its single +5V power supply and with an access
time of 200ns, is ideal for use with the high perfor-
mance +5V microprocessors such as the Z8*,
Z80* and Z8000*.

The M2732A has an important feature which is the
separate output control, Qutput Enable (OE) from
the Chip Enable control (CE). The OE control eli-
mitates bus contention in multiple bus micropro-
cessor systems.

The M2732A also features a standby mode which
reduces the power dissipation without increasing
access time. The active current is 125 mA while
the maximum standby current is only 35 mA a 70%
saving. The standby mode is achieved by applying
a TTL-high signal to the CE input.

The M2732A is available in a 24-lead dual in-line
ceramic package glass lens (frit-seal).

June 1988

DIP-24
(Ceramic Bull’s Eye)

(Ordering Information at the end of the datasheet)

PIN CONNECTIONS

a7 [} N~ 0 vee
as ]2 3[]  As
AS q 3 2[] A9
A4 e af]  an
A3 s 20[)0E/ Vpp
Az e w[] A0
A (7 8] CE
Ao (le wf]l o7
oo [Jo B[] 06
o1 o 5] 05
oz [In wl] o4
GND 12 s} o3
5-~6705
PIN NAMES

AO-A11 ADDRESS INPUT

CE CHIP ENABLE INPUT

OE OUTPUT ENABLE INPUT

00-07 DATA INPUT/OUTPUT

1/7
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M2732A

BLOCK DIAGRAM

VC( Ot
GND Ot CATA OUTPUT
J0-07
Vpp O——> —_—
3 OUTPUT ENABLE
CHIP ENABLE AND
CE — PROG. LOGIC OUTPUT BUFFERS
—_] \ 1 Y
DECODER : GATING
A0-AN
g :
- X ' 32768 BIT
— DECODER : CELL MATRIX
—] 1
1
- H
S-6706
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vi All Input or Output voltages with respect to ground + 6to —0.6 \"
Vpp Supply voltage with respect to ground during program +22to —-0.6 v
T Ambient temperature under bias F1/-2F1/-3F1/-4F1 —10to + 80 °C
amb F6/4F6 —501t0 + 95 °C
Tstg Storage temperature range —-65to + 125 °C

Stresses above those listed under “‘Absolute Maximum Ratings’” may cause permanent damage to the device. This is a stress rating only
and functional operation 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.

OPERATING MODES

PINS CE OE/Vpp Vee OUTPUTS
MODE (18) (20) (24) (9-11, 13-17)
READ ViL ViL +5 " Dour
STANDBY VIH Don’t Care +5 High Z
PROGRAM Vi Vpp +5 DiN
PROGRAM VERIFY ViL Vi +5 Dourt
PROGRAM INHIBIT ViH Vpp +5 High Z

217
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M2732A

READ OPERATION
DC AND AC CONDITIONS

Selection Code F1/-2F1/-3F1/-4F1 F6/—4F6
Operating Temperature Range 0 to 70°C —40 to 85°C
Ve Power Supply (1.2) 5V +5% 5V +5%
Vpp Voltage (2 Vpp = Voo Vpp = Ve

DC AND OPERATING CHARACTERISTICS

Values
Symbol Parameter Test Conditions Min. Typ.® Max. Unit
Iy Input Load Current ViN=5.5V 10 A
Lo Output Leakage Current | Voyt=5.5V 10 uA
Icc1@ | Veg Current Standby CE=Vjy OE=V 35 mA
lcc2@ | Vg Current Active CE=OE=V) 70 125 mA
Vi Input Low Voltage -0.1 +0.8 v
ViH Input High Voltage 2.0 Voo +1 Vv
VoL Output Low Voltage loL=2.1 mA 0.45 v
VoH Output High Voltage loy= —400 pA 2.4 v
AC CHARACTERISTICS
Test M2732A-2 M2732A M2732A-3 | M2732A-4 .
Symbol Parameter Conditions "yin [ Max | Min | Max | Min | Max | Min | Max unit
tacc |Address to Output Delay |CE=OE=V)_ 200 250 300 450 | ns
tce |CE to Output Delay OE=V_ 200 250 300 450 | ns
toe |OE to Output Delay CE=V_ 100 100 150 150 | ns
toF@) OE High to Output Float E=V|L 0 60 0 60 0 130 0 130 | ns
ton |Output Hold from Addresses CE=OE= Vil O 0 0 0 ns
CE or OE Whichever
Occurred First
CAPACITANCE (4) (Tamp =25°C, f=1MHz)
Symbol Parameter Test Conditions Min. Typ. Max.
CiNt Input Capacitance excepet OE/Npp | V=0 4 6 pF
Cin2 | OE/Vpp Input capacitance ViN=0 20 pF
Cout [ Output capacitance VouT=0 8 12 pF

1. Voo must be applied simultaneously with or before Vpp and removed simultaneously or after Vpp.

2. V?:g :nay be connected directly to V¢ except during programming. The supply current would then Be the sum of Icc
and lpp1.

3. Typicarvalues are for Tamp =25°C and nominal supply voltages.

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

(57 SGS-THOMSON 87
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M2732A

READ OPERATION (Continued)

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 WAVEFORMS

L~
ADDRESSES
N

ADDRESSES VALID

‘ce

tacc

toE(1)

QuUTPUT

HIGH Z /2
AN

/N

- === m == m = = = g
VALID OUTPUT
b - - e —_—

Notes:

1. OE may be delayed up to tacc - tog after the falling edge CE without impact on tacc.

2. tpr is specified from OE or CE whichever occurs first.

READ MODE

The M2732A has two control functions, 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 (tCE). 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 M2732A has a standby mode which reduces
the active power current by 70%, from 125mA to
35mA. The M2732A is placed in the standby mo-
de by applying a TTL high signal to CE input. When
in standby mode, the outputs are_in a high impe-
dance state, independent of the OE input.

a7 [ﬂ SGS-THOMSON

OUTPUT OR-TIEING

Because M2732A’s are usually used in larger me-
mory arrays, the product features a 2 line control
function which accommodates the use of multiple

. memory connection. The two line control function

allows:

a) the lowest possible memory power dissipation

b) complete assurance that output bus contention
will not occur.

T mnat affiniantly 116a thaga hwin Aantral linaa i+
TU T1IUSL THIVITIIUY UST _UITOT twU LU UI TITT n

IH

i Oy
is recommended that CE be decoded and used as
the primary device selecting function, while OE
should be made a common connection to all devi-
ces 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.

w MICROELECTRONICS
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M2732A

PROGRAMMING OPERATION() (Tamp=25°C +5°C, Voc@ =5V +5%, Vpp2d =21V +0.5V)

DC AND OPERATING CHARACTERISTIC:

Symbol Parameter Test Conditions Values Unit
Min. Typ. Max.
I Input Current (All Inputs) Vin=VjL or Vi 10 A
ViL Input Low Level -0.1 0.8
Vi Input High Level 2.0 Vec+1
VoL | Output Low Voltage During Verify loL=2.1 mA 0.45
Vou | Output High Voltage During Verify loH= —400 pA 2.4
Icc2 | Vcc Supply Current (Active) 70 125 mA
Ipp Vpp Supply Current -C_E-=V||_,6_E-=Vpp 30 mA
AC CHARACTERISTICS
Symbol Parameter Test Conditions Values Unit
Min. Typ. Max.
tas Address Set Up Time 2 us
toes | OE Set Up Time 2 us
tbs Data Set Up Time 2 us
taH Address Hold Time 0 us
toH Data Hold Time 2 us
tor Chip Enable to Output Float Delay 0 130 ns
toy | Data valid from CE CE=V), OE=V_ 1 us
tpw CE Pulse Width During Programming 45 50 55 ms
tprr | OE Pulse rise time During Programming 50 ns
tvr Vpp recovery time 2 us
Notes: 1. SGS guarantees the product only if it is programmed to specifications described herein.

2. Vo must be applied simultaneously with or before Vpp and removed simultaneously with or after Vpp. The M2732A
must not be inserted into or removed from a board with Vpp at 21+0.5V or damage may occur to the device.
The maximum allowable voltage which may be applied to the Vpp pin during programming is +22V. Care must
be taken when switching the Vpp supply to prevent overshoot exceeding this 22V maximum specification.

3.

or.

SGS-THOMSON
MICROELECTRONICS
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M2732A

PROGRAMMING OPERATION (Continued)
PROGRAMMING WAVEFORMS

PROGRAM
PROGRAM VERIFY
ADDRESSES ADDRESS N 4
~_
A5(2)
DATA DATA IN STABLE 2 DATA OUT VALID .
ADDN ADDN_
tps(2) ‘oH(2)]  tovi) He— tOF (0.13)max
Vpp
— tAH(0)
OEMVpp
YiL tpw ~
toES(2)| (45ms) |tOEH(2)
tort | l< el B .
(0.05) VR(2)
e
_ Vin
- \ ‘
VlL L——# 5-6707

Notes: 1. All times shown in () are minimum and in usec unless otherwise specified.

2. The input timing reference level is 1V for V). and 2V

for Viy.

3. toe and tpr are characteristics of the device but must be accomodated by the programmer.

PROGRAMMING

Caution: Exceeding 22V on pin (Vpp) will damage
the M2732A.

When delivered, and after each erasure, all bits of
the M2732A are in the ‘‘1”’ state. Data is introdu-
ced by selectively programming ‘‘0’s” into the de-
sired bit locations. Although only ““0’s” will be
programmed, both “1’s” and *‘0’s”’ can be presen-

ted in the data word. The only way to change a 0" ‘

to a “1” is by ultraviolet light erasure.

The M2732A is in the programming mode when the
OE/Vpp input is at 21V. It is required that a 0.1 uF
capacitor be placed across OE/Vpp and ground to
suppress spurious voltage transients which may da-
mage the device. The data to be programmed is
applied 8 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL.

When the address and data are stable, a 50 msec,
active low, TTL program pulse is applied to the CE
input. A program pulse must be applied at each
address location to be programmed. You can pro-

&7 &7, $68-THO
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gram any location at any time — either individual-
ly, sequentially, or at random. The program pulse
has a maximum width of 55 msec. The 2732A must
not be programmed with a DC signal applied to the
CE input.

Programming of multiple 2732As in parallel with
the same data can be easily accomplished due to
the simplicity of the programming requirements. Li-
ke inputs of the paralleled M2732As may be con-
nected together when they are programmed with
the same data. A low level TTL pulse applied to
the CE input programs the paralleled 2732As.

PROGRAM INHIBIT

Programming of multiple 2732As in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE/Vpp) of the
parallel 2732As may be common. ATTL level pro-
gram pulse applied to a 2732A’s CE input with
OE/Vpp at 21V will program that 2732A. A high le-
vel CE input inhibits the other 2732As from being
programmed.




M2732A

PROGRAMMING OPERATION (Continued)

PROGRAM VERIFY

A verify should be performed on the programmed
bits to determine that they were correctly
programmed._The verify is accomplished with
OE/Vpp and CE at V..

ERASURE OPERATION

The erasure characteristics of the M2732A are such
that erasure begins when the cels are exposed to
light with wavelengths shorter than approximately
4000 Angstroms (A). It should be noted that sun-
light and certain types of fluorescent lamps have
wavelengths in the 3000-4000 A range. Data shows
that constant exposure to room level fluorescent
lighting could erase a typical M2732A in approxi-
mately 3 years, while it would take approximately
1 week to cause erasure when exposed to the direct

ORDERING INFORMATION

sunlight. If the M2732A is to be exposed to these
types of lighting conditions for extended periods
of time, it is suggested that opaque labels be put
over the M2732A window to prevent unintentional
erasure.

The recommended erasure procedure for the
M2732A is exposure to shortwave ultraviolet light
which has a wavelength of 2537 Angstroms (A). The
integrated dose (i.e. UV intensity x exposure time)
for erasure should be a minimum of 15 W-sec/cm?2,
The erasure time with this dosage is approximate-
ly 15 to 20 minutes using an ultraviolet lamp with
12000 xW/cm?2 power rating. The M2732A should
be placed within 2.5 cm of the lamp tubes during
erasure. Some lamps have a filter on their tubes
which should be removed before erasure.

Part Number Access Time Supply Voitage Temp. Range Package
M2732AF1 250 ns 5V +5% 0to +70°C DIP-24
M2732A2F1 200 ns 5V 5% 0to +70°C DIP-24
M2732A3F1 300 ns 5V +5% 0 to +70°C DIP-24
M2732A4F1 450 ns 5V 5% 0to +70°C DIP-24
M2732AF6 250 ns 5V +5% —40 to +85°C DIP-24
M2732A-4F6 450 ns 5V £5% —40 to +85°C DIP-24
PACKAGE MECHANICAL DATA
24-PIN CERAMIC DIP BULL'S EYE
P
, mm inches
Dim.
" L I L Min | Typ | Max | Min | Typ [ Max
] I 3 —Ir ] A 23 1272
lo B 1305 1336 | 0514 0526
C 390 508 | 0.154 0.200
M I Q-lL ¢ . D 300 0118
' DI | 340 0134
el N E 050 178 | 0020 0070
e3 27194 1100
A Fo[2 279 | 0090 0110
OPTIONAL G |04 055 | 0016 0022
OOononNnoonnn | 147 142 | 0046 0056
2 - 3 { o[ 1z 152 | 0050 0060
] 19 Q L 022 031 | 0009 0012
o~ s - 1 M| 152 249 { 0060 0098
- N | 1651 1800 | 0650 0709
) 12 - P[54 1580 | 0606 0622
U000 Ogooooog I Q 51 0225
P058-B/8 4] 686 736 | 0.210 0290

Note: 1. Optional see drawing

57, 3TN0
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K’lﬁ. %%%@E&g%gm?@% M2764A

64K (8K x 8) NMOS UV ERASABLE PROM

m FAST ACCESS TIME:
180ns MAX M2764A-1F1/M2764A-18F1
200ns MAX M2764A-2F1/M2764A-20F1
250ns MAX M2764AF1/M2764AF6/M2764A-25F1
300ns MAX M2764A-3F1/M2764A-30F1
450ns MAX M2764A-4F1/M2764A-4F6/M2764A-45F 1

m 0 to +70°C STANDARD TEMPERATURE
RANGE

m —40 to +85°C EXTENDED TEMPERATURE DIP-28
RANGE (Ceramic Bull's Eye)

SINGLE +5V POWER SUPPLY (Ordering Information at the end of the datasheet)
+10% Vcc TOLERANCE AVAILABLE

LOW STANDBY CURRENT (35mA MAX)

TTL COMPATIBLE DURING READ AND PIN CONNECTIONS
PROGRAM

FAST PROGRAMMING ALGORITHM Vpp ~ 28] vec
= ELECTRONIC SIGNATURE A12 27]} POM
A7 26f] Ne
A8
A9
AN

A6
AS
A4

DESCRIPTION A3

The M2764A is a 65,536-bit ultraviolet erasable and A2
electrically programmable read only memory A1
(EPROM). It is organized as 8,192 words by 8 bits A0
and manufactured using SGS-THOMSON’ NMOS- 00
E3 process. o1

The M2764A with its single + 5V power supply and 02
with an access time of 200ns, is ideal for use with
high performance + 5V microprocessor such as Z8,
Z80 and Z8000. The M2764A has an important fea-
ture which is to separate the output control, %_p
tut Enable (OE) from the Chip Enable control (CE).
The OE control eliminates bus contention in mul-
tiple bus microprocessor systems. PIN NAMES

The M2764A also features a standby mode which

reduces the power dissipation without increasing A0-A12 ADDRESS INPUT
access time. The active current is 75mA while the CE CHIP ENABLE INPUT
maximum standby current is only 35 mA, a 53% —
saving. The standby mode is achieved by applying OE OUTPUT ENABLE INPUT
a TTL-high signal to the CE input. The M2764A has PGM PROGRAM

an “Electronic Signature”’ that allows programmers
to automatically identify device type and pinout. N.C. NO CONNECTION
The M2764A is available in a 28-lead dual in-line

ceramic package (frit-seal) glass lens. 00-07 DATA INPUT/OUTPUT

[
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M2764A

BLOCK DIAGRAM

DATA OUTPUT
00-07
E—E_ OUTPUT ENABLE
PGM CHIP ENABLE AND
CE PROG. LOGIC OUTPUT BUFFERS
]
— M i Y
DECODER ' GATING
— !
ADORESS | —]
INPUTS [ :
-/ X : 65.5368BIT
— DECODER h CELL MATRIX
— \
5-6361
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Values Unit
\ All Input or Output voltages with respect to ground +6.5t0 —0.6 \
Vpp Supply voltage with respect to ground +14 to -0,6 \"
T Ambient temperature under bias /F1 -10to +80 °C
amb IF6 - 50to +95 °C
Tstg Storage temperature range - 65t0 +125 °C
Voltage on pin 24 with respect to ground +13.5to —0.6 \"

Stresses above those listed under ‘‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating only.
and functional operation 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.

OPERATING MODES

PINS p— — —
CE OE A9 PGM Vep Voo |OUTRITS

MODE (20) (22) (29) (27) 1) (28) 15-19)
READ ViL Vi X ViH Vee Vee Dout
OUTPUT DISABLE Vi ViH X Vin Vee Vec | HIGHZ
STANDBY ViH X X X Vee Vec | HIGH Z
FAST PROGRAMMING ViL Vi X ViL Vpp Vee Din
VERIFY Vi ViL X ViH Vpp Vee Dout
PROGRAM INHIBIT ViH X X X Vpp Vee HIGH Z
ELECTRONIC SIGNATURE Vi ViL Vi ViH Veo Vcc | CODES

NOTE: X can be V)4 or V. Vy= 12V 0.5V

2110
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M2764A

READ OPERATION

DC AND AC CONDITIONS
Selection Code Aol R 20F - 25F F6/— 4F6
Operating Temperature Range 0 to 70°C 0 to 70°C —40 to 85°C
Vcc Power Supply (1,2) 5V +5% 5V £10% 5V +5%
Vpp Voltage (2) Vep = Voc Vep = Vcc Vep = Vcc
DC AND OPERATING CHARACTERISTICS
Values
Symbol ‘Parameter Test Conditions . Typ.® Max. Unit
] Input Load Current VinN=5.5V 10 A
Lo Output Leakage Current | Voyr=5.5V 10 A
lpp1@ | Vpp Current Read Vpp=5.5V 5 mA
lcci@ | Voc Current Standby CE= ViH 35 mA
lcc2 | Voc Current Active CE=0OE= ViL 75 mA
Vi Input Low Voltage -0.1 +0.8 Vv
Vi Input High Voltage 2.0 Veo+1 Vv
VoL Output Low Voltage loL=2.1 mA 0.45 v
VoH Output High Voltage loH= —400 pA 24 \"
Vppz | Vpp Read Voltage Vec=5V+0.25V 3.8 Vee \
AC CHARACTERISTICS
Vec+ 5% | 2764A-1 | 2764A-2 | 2764A | 2764A-3 | 2764A-4
Symbol Parameter Vec+10% |2764A-18 | 2764A-20 | 2764A-25 | 2764A-30 | 2764A-45 | Unit
Test Conditions | Min { Max | Min { Max | Min | Max | Min | Max | Min | Max
tacc |Address to Output Delay |CE=OE=V)_ 180 200 250 300 450 | ns
tce |CE to Output Delay OE=V,_ 180 200 250 300 450 | ns
toe |OE to Output Delay CE=V|_ 65 75 100 120 150 | ns
tpr«) |OE High to Output Float |CE=V)_ 55 55 60 105 130 | ns
ton |Output Hold from Address CE=0OE= ViL| 0 ns
CE or OE Whichever
Occurred First
CAPACITANCE® (Tamp =25°C, f=1 MHz)
Symbol Parameter Test Conditions Min. Typ. Max. Unit
CiN Input Capacitance ViN=0V 4 6 pF
Cout Output Capacitance VouTt=0V 8 12 pF
Notes: 1. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp may be connected directly to Vo except during programming.
Tﬁe supply current would then be the sum of Icc and Ippy.
3. Typical values are for Ty, =25°C and nominal supply vo‘tages.
4. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven-see
5. %I'rlrig‘gadr{aar%r;g: is only sampled and is not 100% tested.

ﬁs S-THO
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M2764A

READ OPERATION (Continued)

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

2.4 70 2.0
DEVICE
> TEST POINTS < UNDER our
0s 0.8 08 TEST
CL=100pF

56807 I
. s6802

CL INCLUDES JIG CAPACITANCE

AC WAVEFORMS

Vil ——e
v  f—
ADDRESSES )d ADDRESS VALID
ViL N -
Vi et —
CE .
ViL -
t
ce
v,
- e
OE
e - tpe(2.4)
tog (3)
tacc® ton |
Yin HIGH Z 744 - TN HiGHZ
ouTPUT « \/ VALID OUTPUT }
ViL S

$-6809

Notes:

1. Typical values are for Ty, =25°C and nominal supply voltage.

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

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

4/10
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M2764A

DEVICE OPERATION

The seven modes of operations of the M2764A are
listed in the Operating Modes. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

READ MODE

The M2764A has two control functions, 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 (tce). 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
tacctoe.

STANDBY MODE

The M2764A has a standby mode which reduces
the maximum active power current from 75 mA to
35 mA. The M2764A is placed in the standby 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 EPROMs are usually used in. larger
memory arrays, the product features a 2 line con-
trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows:

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

will not occur.

For the most efficient use of these two control lines,
CE should be decoded and used as the primary
device selecting function, while OE should be 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-

‘_I SGS-THOMSON
V7. H51CRORLECTRONICS

sient current peaks that are produced by the fall-
ing 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 V¢ and GND.

This should be a high frequency capacitor of low
inherent inductance and should be placed as close
to the device as possible. In addition, a 4.7 uF bulk
electrolytic capacitors should be used between
Vec and GND for every eight devices. The bulk
capacitor should be located near where the pow-
er 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 14V on pin 1 (Vpp) will
damage the M2764A.

When delivered, and after each erasure, all bits of
the M2764A are in the ‘1"’ state. Data is introduced
by selectively programming ““0s” into the desired
bit locations. Although only ‘“0s’’ will be
programmed, both ‘“1s’” and *‘0s’’ can be present
in the data word. The only way to change a ‘0"
to a ‘1"’ is by ultraviolet light erasure.

The M2764A is in the pr%ggammin 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
M2764A EPROMs 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 byte
is continually monitored to determine when it has
been successfully programmed. A flowchart of the
M2764A Fast Programming Algorithm is shown on
the last page. The Fast Programming Algorithm uti-
lizes two different pulse types: initial and over-
program.

The duration of the initial PGM pulse (s) is one mil-
lisecond, 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
M2764A location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the over program pulse is applied.

5/10
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M2764A

DEVICE OPERATION (Continued)

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

PROGRAM INHIBIT:

Programming of multiple M2764As in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE) of the parallel
M2764A may be common. A TTL low pulse applied
to a M2764A’s CE input, with Vpp at 12.5V, will
program that M2764A. A high level &input inhibits
the other M2764A 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 Vy, CE at V,, PGM at V4 and Vpp at 12.5V.

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-
pose of automatically matching the device to be
programmed with its corresponding programming
algorithm. This mode is functional in the 25°C
+5°C ambient temperature range that is required
when programming the M2764A. To activate this
mode, the programming equipment must force
11.5V to 12.5V on address line A9 (pin 24) of the
M2764A. Two identifier bytes may than be sequen-

ELECTRONIC SIGNATURE MODE

ced from the device outputs by toggling address
line AO (pin 10) from V),_to V,4. All other address
lines must be held at V)_during Electronic Signatu-
re mode. Byte 0 (A0 =V, ) represents the manufac-
turer code and byte 1 (A0 = V}y) the device identifi-
er code. For the SGS-THOMSON M2764A, 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.

ERASURE OPERATION

The erasure characteristic of the M2764A is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 Angstrom A. It should be noted that sunlight
and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Data shows
that constant exposure to room level fluorescent
lighting could erase a typical M2764A in about 3
years, while it would take approximately 1 week to
cause erasure when expose to direct sunlight. If
the M2764A is to be exposed to these type of light-
ing conditions for extended periods of time, it is
suggested that opaque labels be put over the
M2764A window to prevent unintentional erasure.
The recommended erasure procedure for the
M2764A is exposure to short wave ultraviolet light
which has wavelength 2537 A. The integrated dose
(i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm2. The
erasure time with this dosage is approximately 15
to 20 minutes using an ultraviolet lamp with 12000
uW/cm2 power rating. The M2764A should be
placed within 2.5 em (1 inch) of the lamp tubes dur-
ing the erasure. Some lamps have a filter on their
tubes which should be removed before erasure.

PINS| a0 | 07 | o6 | 05 | 04 | 03 | 02 | o1 | 00 | Hex

IDENTIFIER (10) | (19) (. (18) | (17) | (16) | (15) | (13) | (12) | (11) | Data

MANUFACTURER CODE vie | o0 0 1 0 0 0 0 0o | 20

DEVICE CODE Vi | o0 0 o | o 1 o | o | o | o8
6/10 L37 SGS-THOMSON
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M2764A

PROGRAMMING OPERATION (Tamb =25°C +5°C, V=6V +0.25V, Vpp()=12.5V +0.3V)

DC AND OPERATING CHARACTERISTIC

Values
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
I Input Current (All Inputs) ViN=V|Lor Vi 10 A
ViL Input Low Level (All Inputs) -0.1 0.8 \
ViH Input High Level 2.0 Vee
VoL | Output Low Voltage During Verify loL=2.1 mA 0.45
Vo | Output High Voltage During Verify loH= —400 pA 2.4 \
lcc2 | Vec Supply Current (Program & Verify) 75 mA
Ipp2 | Vpp Supply Current (Program) CE= ViL 50 mA
Vip A9 Electronic Signature Voltage 115 12.5 \
AC CHARACTERISTICS
Values
Symbol Parameter Test Conditions
Min. Typ. Max. Unit
tas Address Setup Time 2 us
toes | OE Setup Time 2 us
tps Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 I
toFP(4) | Output Enable Output Float Delay 0 130 ns
tvps Vpp Setup Time 2 “s
tvcs Vcc Setup Time 2 us
tces | CE Setup Time 2 s
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
tog Data Valid from OE 150 ns
Notes:
1. Vgc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X.
3. Initial Program Pulse width tolerance is 1msec +5%.
4. 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).
7/10
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M2764A

PROGRAMMING WAVEFORMS

PROGRAM

VERIFY

Vin
ADDRESSES

X

ADDRESS STABLE

ViL
Vin

18

DATA ____<
\/

tas

—

1

DATA IN STABLE

¢
HIGHZ <
N

<¢

by

»t

DATA OUT VALID

tDFP

3 o

¢

Ly

&

2 2

toE

¢

tos toH
125V
Vep
5V tves
sV
Vee /
5y tyes
[ P —
N
ViL
tces
|/
PGM /
ViL
tew, toES
Vin
OE toPw
iL

.
\L——n/ $-7543/2

Notes:

1. The input timing reference level is 0.8V for a V,_and 2V for a V.
2. WE and tpgp are characteristics of the device but must be accommodated by the programmer.
3.

en programming the M2764A a 0.1,F capacitor is required across Vpp and GROUND to suppress spurious voltage transients which

can damage the device.

8/10
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M2764A

FAST PROGRAMMING FLOWCHART

ADDR-FIRST LOCATION

INCREMENT
ADDR

PASS

DEVICE
FAILED
DEVICE PASSED

S- 6881

DEVICE
FAILED

910

(57 SGS-THOMSON
Y/, MiCROELECTRONICS
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M2764A

ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
M2764A-1F1 180 ns 5Vx 5% 0to +70°C DIP-28
M2764A-2F1 200 ns 5V 5% 0to +70°C DIP-28
M2764AF1 250 ns 5V+ 5% 0to +70°C DIP-28
M2764A-3F1 300 ns 5Vx 5% 0to +70°C DIP-28
M2764A-4F1 450 ns 5V 5% 0to +70°C DIP-28
M2764A-18F1 180 ns 5V+10% 0to +70°C DIP-28
M2764A-20F1 200 ns 5V +10% 0 to +70°C DIP-28
M2764A-25F1 250 ns 5V+10% 0to +70°C DIP-28
M2764A-30F1 300 ns 5V+10% 0to +70°C DIP-28
M2764A-45F1 450 ns 5V+10% 0to +70°C DIP-28
M2764AF6 250 ns 5V 5% —40 to +85°C DIP-28
M2764A-4F6 450 ns 5V+ 5% —40 to +85°C DIP-28
PACKAGE MECHANICAL DATA
28-PIN CERAMIC DIP BULL'S EYE
»
mm inches
! Dim. -
L' " 1 f e m— Min | Typ | Max | Min | Typ | Max
L M I A 38.10 1500
\¢ B |1305 13.36 | 0514 0526
c |3 5.08 0.154 0.200
M ! e D 300 0118
&3 N E | 050 1.78 0.020 0070
o 03 302 1300
A Fo|2» 2.79 {0,090 0.110
) G |04 055 | 0.016 002
Unnnnnnnnnnnng | " 12006 0056
L 022 031 {0.009 0012
IS} . M| 152 2.49 | 0.060 0.098
N {1651 18.00 { 0.650 0.709
L \ P[540 15.80 | 0.608 062
Tououoogugoguouougg Q 571 0225
Pos8-Eld4 2 | 7.3 (0270 029
10/10 -
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Lyz SGS-THOMSON

M27128A

128K (16K x 8) NMOS UV ERASABLE PROM

m FAST ACCESS TIME:
150ns MAX M27128A-1F1
200ns MAX M27128A-2F1/M27128A-20F1
250ns MAX M27128AF1/M27128AF6/M27128A-25F 1
300ps MAX M27128A-3F1/M27128A-30F 1
450ns MAX M27128A-4F1/M27128A-4F6/M27128A-45F1

m 0 to +70°C STANDARD TEMPERATURE
RANGE

m —40 to +85°C EXTENDED TEMPERATURE
RANGE

m SINGLE +5V POWER SUPPLY

m +10% Vcc TOLERANCE AVAILABLE

= LOW STANDBY CURRENT (40mA MAX)
]

TTL COMPATIBLE DURING READ AND
PROGRAM

m  FAST PROGRAMMING ALGORITHM
m  ELECTRONIC SIGNATURE

DESCRIPTION

The M27128A is a 131,072-bit ultraviolet erasable
and electrically programmable read only memory
(EPROM). It is organized as 16,384 words by 8 bits
and manufactured using SGS-THOMSON’ NMOS-
E3 process.

The M27128A 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 M27128A has an im-
portant feature which is to separate the output con-
trol, Ou%t_u_t Enable (OE) from the Chip Enable
control (CE). The OE control eliminates bus con-
tention in multiple bus microprocessor systems.

The M27128A also features a standby mode which
reduces the power dissipation without increasing
access time. The active current is 85mA while the
maximum standby current is only 40 mA, a 53%
saving. The standby mode is achieved by applying
a TTL-high signal to the CE input. The M27128A
has an “Electronic Signature” that allows program-
mers to automatically identify device type and pi-
nout. The M27128A is available in a 28-lead dual
in-line ceramic package (frit-seal) glass lens.

June 1988

DIP-28
(Ceramic Bull’s Eye)

(Ordering Information at the end of the datasheet)

PIN CONNECTIONS

Vpp
A12
A7
A6
AS
AL
A3
A2
Al
AOQ
00
01
02
GND
PIN NAMES
AO-A13 ADDRESS INPUT
CE CHIP ENABLE INPUT
OE OUTPUT ENABLE INPUT
PGM PROGRAM
00-07 DATA INPUT/OUTPUT

110
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M27128A

BLOCK DIAGRAM

veg O——
GND O— DATA OUTPUT
00- 07
Vpp O— PRS0 A —
G~ outpur ENaBLE
PGM ———>1 CHIP ENABLE AND
CE PROG. LOGIC OUTPUT BUFFERS
DEC(Y)DER i GAYVING
— ! )
AQ-AI13
ADDRESS { —*1
INPUTS —_— T
— X : 131.072 8IT
— OECODER ' CELL MATRIX
B '
_— '
S$-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 +14to —-0,6 \
T Ambient temperature under bias /F1 —-10to +80 °C
amb IF6 - 50to +95 °C
Tstg Storage temperature range - 65to0 +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 operation 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.

OPERATING MODES

PINS — —_
CE OF A9 PGM Vep Vee °?1T1?1U3T§I
MODE (20) (22) (29) (27) (1) (28) 15-19)
READ ViL ViL X ViH Vce Vee Dour
OUTPUT DISABLE Vi ViH X ViH Vee Vee HIGH Z
STANDBY ViH X X X Vee Vee HIGH Z
FAST PROGRAMMING ViL ViH X ViL Vpp Vee Din
VERIFY ViL Vi X Vin Vpp Vee Doyt
PROGRAM INHIBIT Vi X X X Vpp Voo HIGH 2
ELECTRONIC SIGNATURE ViL Vi Vi Vin Vee Vec | CODES
NOTE: X can be Vy or Vy Vy= 12V £0.5V ‘ :
210 Ly7 SGS-THOMSON
Y/, MicRoELECTRONICS
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M27128A

READ OPERATION
DC AND AC CONDITIONS

Selection Code F1/-1F1/-2F1/-3F1/-4F1 | —20F1/-25F1/—-30F1/—-45F1 F6/— 4F6
Operating Temperature Range 0 to 70°C 0 to 70°C —40 to 85°C
Vcc Power Supply (1:2) 5V +5% 5V +10% 5V +5%
Vpp Voltage () Vpp = Voc Vep = Voc Vep = Vcc

DC AND OPERATING CHARACTERISTICS

- Values )
Symbol Parameter Test Conditions in. Tvp. @) Max. Unit
M Input Load Current Vin=5.5V 10 kA
ILo Output Leakage Current | Voyt=5.5V 10 rA
Ipp1(® | Vpp Current Read Standby | Vpp = 5.5V 5 mA
Icc1® | Ve Current Standby CE=Vjy 40 mA
lcc2® | Vg Current Active CE=0E=V)_ 85 mA
Vpp=Vcc
ViL Input Low Voltage -0.1 +0.8 \
VIH Input High Voltage 2.0 Veo+1 \
VoL Output Low Voltage loL=2.1 mA 0.45 \'
VoH Output High Voltage loH= —400 A 24 \'
Vpp® | Vpp Read Voltage Ve =5V +0.25V 3.8 Vee \'

AC CHARACTERISTICS

Vec: 5% | 27128A-1 | 27128A-2 | 27128A | 27128A-3 | 27128A-4
Symbol Parameter Vee+10% 27128A-20 | 27128A-25 | 27128A-30 | 27128A-45 | Unit
Test Conditions | Min | Max | Min | Max | Min | Max | Min | Max | Min | Max

tacc |Address to Output Delay |CE=OE=V,_ 150 200 250 300 450 | ns
tce CE to Output Delay 6E=V||_ 150 200 250 300 450 | ns
toe OE to Output Delay EE:V,L 65 75 100 120 150 | ns
tpr® |OE High to Output Float |CE =V 550 | 55| 0| 60| 0 (106 0 [130( ns
ton |Output Hold from Address [CE=OE= Vi_| 0 0 0 0 0 ns

CE or OE Whichever

Occurred First

CAPACITANCE®) (Tamp = 25°C, f=1 MHz)

Symbol Parameter Test Conditions Min. Typ. Max. Unit
Cinz Input Capacitance ViN=0V 4 6 pF
Cout Output Capacitance Vout =0V 8 12 pF
Notes: 1. Voo must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp may be connected directly to Vo except during programming.
The supply current would then be the sum of igc and Ippy.
3. Typical values are for Ty, =25°C and nominal supply voltages.
4. 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).
5. This parameter is only sampled and is not 100% tested.
N7 SGS-THOMSON 8o
Y/, MICROELEGTRONICS
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M27128A

READ OPERATION (Continued)

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

1.3V

24
70 x

20 . DEVICE

TEST POINTS UNDER

N 08 08 TEST

$-6807

CLs100pF

out

$-6802

CL INCLUDES JIG CAPACITANCE

AC WAVEFORMS

Vin % ——— —
ADDRESSES ADDRESS VALID

YiL N -—=

[ —— —
/

Vi S

‘ce

v,

IH o
3 Z

iL e [tpF(24)

>
tog(3)
tacc® ton
v, —
IH
HIGH Z // HIGH Z

outPuUT e ARRAAS VALID OUTPUT >

YiL - 4

5-6809

Notes:

1. Typical values are for T, =25°C and.nominal supply voltage.

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

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

4/10 (y7 SGS-THOMSON
s Y/, mu@m@zm@m@@




M27128A

DEVICE OPERATION

The seven modes of operations of the M27128A
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 M27128A has two control functions, 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

tacctoe:

STANDBY MODE

The M27128A has a standby mode which reduces
the maximum active power current from 85 mA to
40 mA. The M27128A is placed in the standby mo-
de 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 EPROMs are usually used in larger me-
mory arrays, the product features a 2 line control
function which accommodates the use of multiple
memory connection. The two line control function
allows:

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

will not occur.

For the most efficient use of these two control Ii-
nes, CE should be decoded and used as the pri-
mary device selecting function, while OE should
be 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-

sient current peaks that 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 V¢ 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
Vcc 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 (Vpg) will dama-
ge the M27128A.

When delivered, and after each erasure, all bits of
the M27128A are in the ‘1"’ state. Data is introdu-
ced by selectively programming ‘‘0s’’ into the de-
sired bit locations. Although only ““0s’ will be
programmed, both ‘“1s’ and ““0s’’ can be present
in the data word. The only way to change a “0”
to a ““1” is by ultraviolet light erasure.

The M27128A 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
M27128A EPROMs 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 successfully programmed. A flowchart of the
M27128A 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 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
M27128A location), before a correct verify occurs.
Up to 25 one-millisecond pulses per byte are pro-
vided for before the over program pulse is applied.

437, S5S-THOMSON 219
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M27128A

DEVICE OPERATION (Continued)

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

PROGRAM INHIBIT

Programming of multiple M27128As in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE) of the parallel
M27128A may be common. A TTL iow puise ap-
plied to a M27128A’s CE input, with Vpp at 12.5V,
will program that M27128A. A high level CE input
inhibits the other M27128A from being
programmed.

PROGRAM VERIFY

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

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 M27128A. To activate this
mode, the programming equipment must force
11.5V to 12.5V on address line A9 (pin 24) of the
M27128A. Two identifier bytes may than be sequen-

ELECTRONIC SIGNATURE MODE

ced from the device outputs by toggling address line
AO (pin 10) from V). to V. All other address lines
must be held at V| during Electronic Signature
mode. Byte 0 (AO=V,) represents the manufac-
turer code and byte 1 (A0 = V) the device identifi-
er code. For the SGS-THOMSON M27128A, 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.

ERASURE OPERATION

The erasure characteristic of the M27128A is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 Angstrom A. It should be noted that sunlight
and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Data shows
that constant exposure to room level fluorescent
lighting could erase a typical M27128A in about 3
years, while it would take approximately 1 week to
cause erasure when expose to direct sunlight. If
the M27128A is to be exposed to these types of
lighting conditions for extended periods of time, it
is suggested that opaque labels be put over the
M27128A window to prevent unintentional erasure.
The recommended erasure procedure for the
M27128A is exposure to short wave ultraviolet light
which has wavelength 2537 A. The integrated dose
(i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm2. The
erasure time with this dosage is approximately 15
to 20 minutes using an ultraviolet lamp with 12000
uW/cm2 power rating. The M27128A should be
placed within 2.5 ecm (1 inch) of the lamp tubes dur-
ing the erasure. Some lamps have a filter on their
tubes which- should be removed before erasure.

PINS | a0 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00 | Hex
OENTIFIR o) | 19 | 8 | an | e | (15) | 13) | (12) | (11) | Data
MANUFACTURER CODE | V,. | 0 0 1 0 0 0 0 o | 20
DEVICE CODE Vi | 1 0 0 0 1 0 0 1 89
6/10 :
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M27128A

PROGRAMMING OPERATION (Tamp =25°C +5°C, VooV =6V +0.25V, Vpp()=12.5V +0.3V)

DC AND OPERATING CHARACTERISTIC

Symbol Parameter Te(sste:?‘rg;ﬂ%ns Py V:Iyt:s Ty Unit
I Input Current (All Inputs) ViN=V|Lor Vi 10 rA
ViL Input Low Level (All Inputs) -0.1 0.8 \'
ViH Input High Level 2.0 Vee+1 Vv
VoL | Output Low Voltage During Verify lo,=2.1 mA 0.45 \'
VoH | Output High Voltage During Verify loy= —400 yA 24 \'
lcc2 | Vcc Supply Current (Program & Verify) 100 mA
Ipp2 | Vpp Supply Current (Program) CE= Vi 50 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 \
AC CHARACTERISTICS
Test Conditions Values
Symbol Parameter (See note 1) Min. Typ. Max. | Unit
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 us
torp@ | Output Enable Output Float Delay 0 130 ns
tvps Vpp Setup Time 2 us
tvcs Ve Setup Time 2 us
tces | CE Setup Time 2 us
tpw PGM Initial Program Pulse Width (see Note 3) 0.95 1.0 1.05 ms
torw PGM Overprogram Pulse Width (see Note 2) 2.85 78.75 ms
toe Data Valid from OE 150 ns
Notes:
; ¥ﬁg I:‘:gstthbgf ?ﬁghz?\?ef;;nolg:::‘negtlsslg %:al;egrey \f’rﬁ%?gmgﬁg 3?#3322‘&"3:&%“".2: of the iteration counter value X.
& Thi perametor s only sampie and et 1000 t6sed.
Output Float is defined as the point where data is no longer driven (see timing diagram).
7/10
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M27128A

PROGRAMMING WAVEFORMS
PROGRAM " VERIFY v
ViH 1 <
ADDRESSES * ADDRESS STABLE
Vi 3 4
. | tas N AH
Vin v
T HIGHZ
DATA DATA IN STABLE DATA OUT VALID
v, 2
L ) .
tos toH tDFP
125V —
Vep /
5V tvps
sV N
Vee /
sv tves
[ ——
@ \
YiL ——
tces
Vi — )
PGM
Vi
_tew toes toe
Vin F_—"
OE topw \
YiL — $-7543/2

Notes:

1. The input timing reference level is 0.8V for a V)_and 2V for a V|.

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

3. When programming the M27128A a 0.1uF capacitor is required across Vpp and GROUND to suppress spurious voltage transients which
can damage the device.

8/10 {y7 SGS-THOMSON
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M27128A

FAST PROGRAMMING FLOWCHART

ADDR-FIRST LOCATION

Vec=6V
Vpp=12.5V

DEVICE
FAILED

PASS

INCREMENT
ADDR

OMPARE
ALL BYTES
7O ORIGINAL

DATA

DEVICE PASSED

DEVICE
FAILED

5-6881
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M27128A

ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
M27128A-1F1 150 ns 5V 5% 0to +70°C DIP-28
M27128A-2F1 200 ns 5V 5% 0to +70°C DIP-28
M27128AF1 250 ns 5V 5% 0to +70°C DIP-28
M27128A-3F1 300 ns 5V 5% 0to +70°C DIP-28
M27128A-4F 1 450 ns 5V+ 5% 0to +70°C DIP-28
M27128A-20F1 200 ns 5V+10% 0to +70°C DIP-28
M27128A-25F1 250 ns 5V+10% 0to +70°C DIP-28
M27128A-30F1 300 ns 5V+10% 0to +70°C DIP-28
M27128A-45F1 450 ns 5V+10% 0to +70°C DIP-28
M27128AF6 250 ns 5V 5% —40 to +85°C DIP-28
M27128A-4F6 450 ns 5V 5% —40to +85°C DIP-28
PACKAGE MECHANICAL DATA
28-PIN CERAMIC DIP BULL’S EYE
»
, i, mm inches
L JV_"" " Min | Typ | Max | Min | Typ | Max
—lJ A 3810 1500
v [ B [1305 1336 | 0514 0526
c | 508 |0.154 0.200
4 . = E— D | 0118
3 N E_| 080 1.78 {0020 0070
3 3302 1300
A Fo |2 2790080 0.110
anonoooanannnnn 6 o 055 0016 002
; ] | 117 142 |0.046 0.0
L o2 0310009 0012
- 8. - M |18 2490060 0098
N [1651 18.00 | 0650 0.709
) in P |1540 15,80 { 0.606 0622
goguoguouguggoguouug
PO58-E/4 a 5n 025
o |6 736 | 0270 0.290

10/10
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IYIW gﬂf@%@&é&%@%ﬂ?@g M27256

256K (32K x 8) NMOS UV ERASABLE PROM

m FAST ACCESS TIME:

170ns MAX M27256-1F1

200ns MAX M27256-2F1/M27256-20F 1

250ns MAX M27256F 1/M27256F6/M27256-25F 1
300ns MAX M27256-3F1/M27256-30F 1

450ns MAX M27256-4F 1/M27256-4F6/M27256-45F 1
0 to +70°C STANDARD TEMP. RANGE
—40 to +85°C EXTENDED TEMP. RANGE
SINGLE +5V POWER SUPPLY

+10% Vgc TOLERANCE AVAILABLE DIP-28

LOW STANDBY CURRENT (40mA MAX) (Ceramic Bull’s Eye)
TTL COMPATIBLE DURING READ AND
PROGRAM (Ordering Information at the end of the datasheet)
m FAST PROGRAMMING ALGORITHM
m ELECTRONIC SIGNATURE

DESCRIPTION PIN CONNECTIONS

The M27256 is a 262,144-bit ultraviolet erasable and
electrically programmable read only memory
(EPROM). It is organized as 32.768 words by 8 bits
and manufactured using SGS-THOMSON’ NMOS- vep [ = 28[) Ve
E3 process. The M27256 with its single +5V po- a2
wer supply and with an access time of 200ns, is ideal

for use with high performance +5V microproces- a7
sor such as Z8, Z80 and Z8000. The M27256 has AS
an important feature which_is to separate the out- AS
put control, %@tut Enable (OE) from the Chip Ena- ah
ble control (CE). The OE control eliminates bus

contention in multiple bus microprocessor systems.
The M27256 also features a standby mode which A2
reduces the power dissipation without increasing ac- At
cess time. The active current is 100mA while the A0
maximum standby current is only 40 mA, a 60% sa- 00
ving. The standby mode is achieved by applying a
TTL-high signal to the CE input. The M27256 ena-
bles implementation of new, advanced systems with " o o
firmware intensive architectures. The combination Gno [ 15]) o3
of the M27256’s high density, and new advanced S-7876
microprocessors having megabit addressing capa-
bility provides designers with opportunities to engi-
neer user-friendly, high reliability, high-performance
systems. The M27256 large storage capability ena-
bles it to function as a high density software car-
rier. Entire operating systems, diagnostics, high-level
language programs and specialized application soft- PIN NAMES

ware can reside in a M27256 directly on a system’s

memory bus. This permits immediate microproces- AO-At4 ADDRESS INPUT
sor access and execution of software and elimina- CE CHIP ENABLE INPUT
tes the need for time consuming disk accesses and —
downloads. The M27256 has an “Electroniv.:l |;?igna— OE OUTPUT ENABLE INPUT
ture” that allows programmers to automatically iden-

tify device type and pinout. 00-07 DATA INPUT/OUTPUT

H 27]) At
3 26} A13
4 25] A8
5 24[) A9
6 23] an
7 22]] OE
8 21f] a10
9 20f] TE
10 19]] o7
n 18] os
12 17[) o5

A3

o1
02

W W WV W W W
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M27256

BLOCK DIAGRAM

vcc o——
GNO O— DATA OUTPUTS
00-07
TLTLLTTY
OE. OE.CE
. AND PROGRAM
CE—>y LOGIC OUTPUT BUFFERS
—] v ] 13
DECODER : GATING
.AO-AM
ADDRESS
INPUTS — :
— X I
—  ecomn || g
] i
$-7577
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
] All Input or Output voltages with respect to ground +6.25to —0.6 \'
Vpp Supply voltage with respect to ground +14 to - 0,6 \
T Ambient temperature under bias /F1 -10to +80 °C
amb IF6 - 5010 +95 °C
Tstg Storage temperature range -'65t0 +125 °C
Voitage on pin 24 with respect to ground +13.5t0 -0.6 \'

Stresses above those listed under ““Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating only
and functional operation 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.

OPERATING MODES

PINS T oF A9 A0 Vpp Vee Ogl;l-’gTS
MODE (20) (22) (24) (10) (1) (28) 15-19)
READ ViL ViL X X Vee Vee Dour
OUTPUT DISABLE ViL VIH X X Vee Vee HIGH Z
STANDBY ViH X X X Vee Vee HIGH Z
PROGRAM ViL ViH X X Vpp Vee Din
VERIFY ViH ViL X X Vpp Vee Dout
OPTIONAL VERIFY ViL ViL X X Vpp Vee Dout
PROGRAM INHIBIT ViH ViH X X Vpp Vee HIGH Z
ELECTRONIC SIGNATURE ViL ViL VH ViL Vee Vce | MAN.CODE
ViL ViL VH ViH Vee Vec | DEV.CODE

NOTE: X can be V4 or V),

2/10
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M27256

READ OPERATION
DC AND AC CONDITIONS
Selection Code F1/—1F1/-2F1/ —20F1/—25F1/—-30F1/—-45F1 F6/—4F6
—-3F1/-4F1
Operating Temperature Range 0 to 70°C 0 to 70°C —40 to 85°C
Ve Power Supply (1.2) 5V +5% 5V +10% 5V +5%
Vpp Voltage () Vpp = Vcc Vep = Vce Vep = Vgc
DC AND OPERATING CHARACTERISTICS
Values
bol Paramet Test Conditions Unit
Symbo! arameter st Conditi win. T @ Max.
I Input Load Current Vin=5.5V 10 pA
Lo Output Leakage Current | Voytr=5.5V 10 rA
lpp1@ | Vpp Current Read Standby | Vpp =5.5V 5 mA
lcc1@ | Vec Current Standby CE=Vy 20 40 mA
lcca@ | Vo Current Active CE=0E=V)_ 45 100 mA
Vep=Vcc
ViL Input Low Voltage -0.1 +0.8 \
ViH Input High Voltage 2.0 Veo+1 \
VoL Output Low Voltage loL=2.1 mA 0.45 \
VoH Output High Voltage loH= —400 pA 24 \"
Vpp2) | Vpp Read Voltage Voo =5V +0.26V 3.8 - Vee \
AC CHARACTERISTICS
Vec+ 5% | 27256-1 | 27256-2 27256 | 27256-3 | 27256-4
Symbol Parameter Vec+10% 27256-20 | 27256-25 | 27256-30 | 27256-45 | Unit
Test Conditions | Min [ Max | Min | Max | Min | Max | Min | Max | Min | Max
tacc |Address to Output Delay |CE=OE=V,_ 170 200 250 300 450 | ns
tce |CE to Output Delay OE=V), 170 200 250 300 450 | ns
toe |OE to Output Delay CE=V) 70 75 100 120 150 | ns
tprw |OE High to Output Float |CE=V)_ 35 55 60 105 130 | ns
ton |Output Hold from Address CE=OE= ViL| 0 ns
CE or OE Whichever
Occurred First
AADARITANMAES) (T . _nAcorm $_ 4 ML
VAFAVIIANUE (Igmb=4&9 LU, i=1 VInZj
Symbol Parameter Test Conditions Min. Typ. Max. Unit
Cin Input Capacitance ViN=0V 4 6 pF
Cout Output Capacitance VouT=0V 8 12 pF
Notes: 1. Vo must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.
2. Vpp may be connected directly to V¢ except during programming. The supply current would then be the sum of Igc and lppy.
3. Typical values are for T, =25°C and nominal supply voltages.
4. 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.
5. This parameter is only sampled and not 100% tested.

&r.
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M27256

READ OPERATION (Continued)

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

AC TESTING INPUT/OUTPUT WAVEFORM

0.8 and 2V
Outputs 0.8 and 2V

AC TESTING LOAD CIRCUIT

2.4

70
> TEST POINTS <
08

2.0

08

X

5-6807

DEVICE
UNDER
TEST

1.3V

I

CL=100pF

out

5-6802

CL INCLUDES JIG CAPACITANCE

AC WAVEFORMS

v, ———
H s N\ 7
ADDRESSES ADDRESS VALID x
Vi N =7\
YiH
/
Vi SR
|
cE
v,
IH
[ 3
viL e o] |tpE(24)
Fe—
tog (3)
tacc® toH
v —-
" HIGH Z / X
outPuT \ VALID OUTPUT )
Vie i ’

—

HIGH Z

5-6809

Notes:

1. Typical values are for T, =25°C and nominal supply voltage.

HwOwN

4/10

. This parameter is only sampled and not 100% tested. .
. OE may be delayed up to tacc - toE after the falling edge CE without impact on tacc.
. tpr is specified from OE or CE whichever occurs first.
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M27256

DEVICE OPERATION

The eight modes of operations of the M27256 are
listed in the Operating Modes. A single 5V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12V on A9 for Elec-
tronic Signature.

READ MODE

The M27256 has two control functions, both of which
must be logically satisfied in order to obtain data
at the outputs. Chip Enable (CE) is the power con-
trol and should be used for device selection. Out-
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 address-
es 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 CE has been low and addresses have been
stable for at least tacc-toe.

STANDBY MODE

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

TWO LINE OUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, the product features a 2 line con-
trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows:

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

will not occur.

For the most efficient use of these two control lines,
CE should be decoded and used as the primary
device selecting function, while OE should be 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 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 capaci-
tive and inductive loading of the device. The as-
sociated transient voltage peaks can be suppressed
by complying with the two line output control and
by properly selected decoupling capacitors. It is
recommended that a 1 yF ceramic capacitor be
used on every device between V¢ and GND. This
should be a high frequency capacitor of low inher-
ent inductance and should be placed as close to
the device as possible. In addition, a 4.7 uF bulk
electrolytic capacitors should 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 drop
caused by the inductive effects of PCB traces.

PROGRAMMING

Caution: exceeding 13V on pin 1 (Vpp) will damage
the M27256.

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. Although only “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
ultraviolet light erasure. The M27256 is in the pro-
gramming mode when Vpp input is at 125V and
CE and is at TTL low. The data to be programmed
is applied 8 bits in parallel to the data output pins.
The levels required for the address and data inputs
are TTL.

FAST PROGRAMMING ALGORITHM

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 successfully programmed. A flowchart of the
M27256 Fast Programming Algorithm is shown on
the last page. The Fast Programming Algorithm uti-
lizes two different pulse types: initial and overpro-
gram. The duration of the initial CE pulse (s) is
one millisecond, which will then be followed by a
longer overprogram pulse of length 3Xmsec. (X is
an iteration counter and is equal to the number of
the initial one millisecond pulses 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 pulse is ap-
plied. The entire sequence of program pulses and
byte verifications is performed at Voo =6V and
Vpp=125V. When the Fast Programming cycle
has been completed, all bytes should be compared
to the original data with Voo =Vpp=5V.

437, SGS-THOMSON 510
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M27256

DEVICE OPERATION (Continued)

PROGRAM INHIBIT

Programming of multiple M27256s in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE) of the parallel
M27256 may be common. A TTL low pulse applied
to a M27256’s CE input, with Vpp at 12.5V, will
program that M27256. A high level CE input inhibits
the other M27256s 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 VIH 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 V|, (as opposed to the standard verify which has
CE at V)y), 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 =V, will present data on the bus independent
of the CE state. When parallel programming several
devices which share the common bus, Vpp should
be lowered to Vgc (=6V) and the normal 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-
pose of automatically matching the device to be
programmed with its corresponding programming
algorithm. This mode is functional in the 25°C +5°C
ambient temperature range that is required when
programming the M27256. To activate this mode,
the programming equipment must force 11.5V to

ELECTRONIC SIGNATURE MODE

12.5V on address line A9 (pin 24) of the M27256.
Two identifier bytes may then be sequenced from
the device outputs by toggling address line A0
(pin 10) from V|_to V|y. All other address lines
must be held at V,_ during Electronic Signature
mode. Byte 0 (A0 =V, ) represents the manufac-
turer code and byte 1 (A0 = V) the device identi-
fier code. For the SGS-THOMSON M27256, 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.

ERASURE OPERATION

The erasure characteristic of the M27256 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 Angstrom A. It should be noted that sunlight
and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Data shows
that constant exposure to room level fluorescent
lighting could erase a typical M27256 in about 3
years, while it would take approximately 1 week to
cause erasure when expose to direct sunlight. If
the M27256 is to be exposed to these types of light-
ing conditions for extended periods of time, it is
suggested that opaque labels be put over the
M27256 window to prevent unintentional erasure.
The recommended erasure procedure for the
M27256 is exposure to short wave ultraviolet light
which has wavelength 2537 A . The integrated dose
(i.e. UV intensity x exposure time) for erasure
should be a minimum of 15 W-sec/cm2. The
erasure time with this dosage is approximately 15
to 20 minutes using an ultraviolet lamp with 12000
uW/cm2 power rating. The M27256 should be
placed within 2.5 cm (1 inch) of the lamp tubes dur-
ing the erasure. Some lamps have a filter on their
tubes which should be removed before erasure.

PINS | po | 07 | 06 | 05 | 0a | 03 | 02 | 01 | 00 | Hex
IDENTIFIER @) | a9 | a8 | an | a8 | a5 | 13 | (12 | (1) | pata
MANUFACTURER CODE vie | o 0 1 0 0 0 0 o | 20
DEVICE CODE vy | o 0 0 0 0 1 0 o | oa
6/10
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M27256

PROGRAMMING OPERATION (Tamp=25°C +5°C, Voe(N=6V +0.25V, Vpp() =125V 0.3V

DC AND OPERATING CHARACTERISTIC:

Symbol Parameter Te(;tegzl:;l:i%ns Py V::::s PP Unit
Iy Input Current (All Inputs) ViN=V|L or VI 10 A
ViL Input Low Level (All Inputs) -0.1 0.8
ViH Input High Level 2.0 Ve +1
VoL | Output Low Voltage During Verify loL=2.1 mA 0.45

VoH | Output High Voltage During Verify loy= —400 pA 24
lcc2 | Vcc Supply Current (Program & Verify) 100 mA
lpp2 | Vpp Supply Current (Program) C_E=V|L 50 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 v
AC CHARACTERISTICS
Symbol Parameter Te(sste:zr::;ti%ns - V:Iyl:s Py Unit
tas Address Setup Time 2 us
toes OE Setup Time 2 s
tos Data Setup Time 2 us
taH Address Hold Time 0 us
toH Data Hold Time 2 us
torp4) | Output Enable Output Float Delay 0 130 ns
tvps Vpp Setup Time 2 us
tvcs Vcc Setup Time 2 us
tpw CE Initial Program Pulse Width (see Note 3) 0.95 1.0 1.05 ms
topw CE Overprogram Pulse Width (sée Note 2) 2.85 78.75 ms
toe Data Valid from OE 150 ns
Notes:

1. Vgc must be applied simultaneously or before Vpp and removed simultaneously or after Vpp.

hrwN

Output Float is defined as the point where data is no longer driven (see timing diagram).

SGS-THOMSON
MICROELECTRONIGS

7.

. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X.
. Initial Program Pulse width tolerance is 1msec +5%.
. This parameter is only sampled and not 100% tested.
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M27256

PROGRAMMING WAVEFORMS

PROGRAM PROGRAM VERIFY
Vin Y
ADDRESSES >< ADDRESS STABLE >(
iL &= A
tas AH
v ) _—
H ] HIGH Z NE
DATA DATA IN STABLE DATA OUT VALID
ViL —
tos tDH ) torp
125V -
Vpp
S5v
tves
6V &y
Vee
5V
| tves
Vin &
CE \
ViL )
tpw toes toE
Vit —
43 topw \
ViL —_—

$-9823/1

Notes:
1. The input timing reference level is 0.8V for a V;_and 2V for a V).
2. toe and tpep are characteristics of the device but must be accommodated by the programmer.

3. When programming the M27256 a 0.14F capacitor is required across Vpp and GROUND to suppress spurious voltage transients which
can damage the device.

8/10
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M27256

FAST PROGRAMMING FLOWCHART

ADDR-FIRST LOCATION

Vec=6V
Vpp=12.5V

PROGRAM
ONE 1ms_PULSE

INCREMENT X

PASS

INCREMENT
ADDR

OMPARE
ALL BYTES
TO ORIGINAL

DATA

DEVICE PASSED

DEVICE
FAILED

S-6881

[oevice
FAILED

9/10
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M27256

ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
M27256-1F1 170 ns 5V 5% 0to +70°C DIP-28
M27256-2F1 200 ns 5V 5% 0to +70°C DIP-28
M27256F1 250 ns 5V 5% 0to +70°C DIP-28
M27256-3F 1 300 ns 5V+ 5% 0to +70°C DIP-28
M27256-4F1 450 ns 5V 5% 0to +70°C Dip-28
M27256-20F 1 200 ns 5V+10% 0to +70°C DIP-28
M27256-25F1 250 ns 5V+=10% 0to +70°C DIP-28
M27256-30F 1 300 ns 5V +10% 0to +70°C DIP-28
M27256-45F1 450 ns 5V +10% 0to +70°C DIP-28
M27256F6 250 ns 5V 5% —40 to +85°C DIP-28
M27256-4F6 450 ns 5V+ 5% —40to +85°C DIP-28
PACKAGE MECHANICAL DATA
28-PIN CERAMIC DIP BULL’S EYE
"
mm inches
- T 1 o Typ | Max | Min | Typ | Max
L' S A N — A %10 1500
I © B [1305 13.36 | 0514 05%
c |83 508 |0.154 0.200
M ] L’-IL N D [300] 0.118
o3 N E |00 178 0.020 0070
3 3302 1300
A F |22 279 ] 0.090 0.110
G | o4 055 {0016 002
nnnnn_mnnnnnnng | ppe 22 |00 005
T_T\ L 0.2 010,009 0012
I W 8 - m M 152 249 | 0.060 0.098
I K —/ N [1651 18.00 | 0.650 0.709
I __ N P |1540 15.80 | 0.606 0622
Uuoouougugougagoag Q 571 0225
Pos8-E/4 o |68 736|070 029
10/10 SGS-THOMSON
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IYIW gm&@%égﬁg%gm?@% M27512

512K (64K x 8) NMOS UV ERASABLE PROM

PRELIMINARY DATA

m FAST ACCESS TIME:

200ns MAX M27512-2F1

= 0 TO +70°C STANDARD TEMPERATURE A
HANGE Mk

u SINGLE +5V POWER SUPPLY

w LOW STANDBY CURRENT (40mA MAX) 2 ,

m TTL COMPATIBLE !

m FAST PROGRAMMING D",F_za

» ELECTRONIC SIGNATURE (Ceramic Bull's Eye)

DESCRIPTION

The M27512 is a 524,288-bit ultraviolet erasable and
electrically programmable read only memory
(EPROM). It is organized as 65,536 words by 8 bits
and manufactured using SGS-THOMSON’ NMOS- PIN CONNECTIONS
E3 process. The M27512 with its single +5V po-
wer supply and with an access time of 200ns, is ideal
for use with high performance + 5V microproces-

(Ordering Information at the end of the datasheet)

sor allowing full speed operation without the addi- as [ ~ 28]] Vec
tion of performance-degrading WAIT states. The arz 2 27]) Avs
M27512 has an important feature which is to sepa- a7 I3 26]) 13
rate the output control, Output_Enable (OE/Vpp)

from the Chip Enable control (CE). The OE/Npp as [« 2s)) as
control eliminates bus contention in multiple bus mi- as [Is 2] As
croproces sor systems. The M27512 also features as e 23[) an
a standby mode which reduces the power dissipa- a3 7 22[) OEIvpp
tion without increasing access time. The active cur- sz [ 21) a0
rent is 125mA while the maximum standby current —
is only 40 mA, a 70% saving. The standby mode ar s 0
is achieved by applying a TTL-high signal to the CE a0 [ho 19f] o7
input. The M27512 enables implementation of new, oo [In 18]] o6
advanced systems with firmware intensive architec- o1 [z 1l os
tures. The combination of the M27512s high densi- : oz [ 16; 04
ty, and new advanced microprocessors having

megabit addressing capability provides designers ano e 3. 03

with opportunities to engineer user-friendly, high re- - 77878
liability, high-performance systems. The M27512 lar-
ge storage capability enables it to function as a high
density software carrier. Entire operating systems,
diagnostics, high-level language programs and spe-
cialized application software can reside in a M27512
directly on a system’s memory bus. This permitsim-  PIN NAMES

mediate microprocessor access and execution of
software and eliminates the need for time consuming AO0-A15 ADDRESS INPUT
‘cfisk accesses and downloads. The M27512 has an CE CHIP ENABLE INPUT
Electronic Signature’ that allows programmers to —
automatically identify device type and pinout. The OENpp | OUTPUT ENABLE INPUT
M27512 is available in a 28-lead dual in-line cera-
mic package glass lens (frit seal). 0007 DATA INPUT/OUTPUT
June 1988 i 115
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M27512

BLOCK DIAGRAM

VCC o
GNO O——+ DATA OUTPUTS
00-07
OF/ Vpp— OE, CE
— AND PROGRAM
CE  — LOGIC OUTPUT BUFFERS
— Y H Y
DECOOER : GATING
A0-A15
ADDRESS
INPUTS | —*] |
— M I
.288
- DECOOER E CeLL wiATRIX
— |
$-7580
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
/] All Input or Output voltages with respect to ground + 65t0 - 0.6 \"
Vpp Supply voltage with respect to ground +14to — 0.6 Vv
Tamb Ambient temperature under bias /F1 -10 to + 80 °C
/F6 -50 to + 95 °C
Tstg Storage temperature range - —65 to +125 °C
Voltage on pin 24 with respect to ground +13.5t0 -0.6 "

Stresses above those listed under ‘‘Absolute Maximum Ratings’’ may cause permanent damage to the device. This is a stress rating only
and functional operation 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.

OPERATING MODES

PNS| & OE/Vpp A9 | A0 Vee 0371'_’1%3
MODE (20) (22) (24) (10) @8 | ‘1519)
READ viL ViL X X Veo Dout
OUTPUT DISABLE viL Viy X X Vec | HIGHZ
STANDBY ViH X X X Vec | HIGHZ
PROGRAM ViL Vpp X X Vee Dy
PROGRAM INHIBIT Viy Vpp X X Voc | HIGHZ
ELECTRONIC SIGNATURE viL viL VH viL Vcc  |MAN.CODE
ViL viL VH ViH Ve | DEV.CODE
NOTE: X canbe Vjyor Vir ~ Vy= 12V +0.5V
e &7, 355NN
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M27512

READ OPERATION

DC AND AC CONDITIONS

Selection Code F1/-2F1/-3F1/ —25F1/ - 30F1 F6
Operating Temperature Range 0 to 70°C 0 to 70°C —40 to 85°C
Ve Power Supply (1,2) 5V +£5% 5V +10% 5V 5%
Vpp Voltage (2) Vep=Vce Vpp=Vcc Vpp=Vcc
DC AND OPERATING CHARACTERISTICS
Values
Symbol Parameter Test Conditions - Unit
Min. Typ. (2 Max.
L Input Load Current ViN=5.5V 10 uA
ILo Output Leakage Current Vour=5.5V 10 A
Icct Vcc Current Standby CE=V|4 20 40 mA
lcc2 | Voc Current Active CE=0ENpp=V_ 90 125 mA
ViL Input Low Voltage -0.1 +0.8 Vv
ViH Input High Voltage 2.0 Vec +1 Vv
VoL Output Low Voltage loL=2.1 mA 0.45 \Y
VoH Output High Voltage loH = —400 pA 2.4 \
AC CHARACTERISTICS
Veex 5% 27512-2 27512 27512-3
Symbol Parameter Vec+10% 27512-26 | 27512-30 | Unit
Test Conditions | Min | Max | Min | Max | Min | Max
tacc | Address to Output Delay CE = OE/Npp=V)_ 200 250 300 | ns
tce | CE to Output Delay OENpp=V_ 200 250 300 | ns
toe | OE/Vpp to Output Delay CE=V)_ 75 100 120 | ns
tor@® | OE High to Output Float CE=V)_ 0 | 55| 0| 60| 0 [105] ns
toH Output Hold from Address CEor | CE= EENPP =V|L 0 0 0 ns
OE Whichever Occurred First
CAPACITANCE® (Tgmp =25°C, f=1 MHz)
Symbol Parameter Test Conditions Min. Typ. (2) Max. Unit
CiN Input Capacitance ViN=0V 4 6 pF
Cout Output Capacitance VouTt=0V 8 12 pF

Notes:

Typical values are for T,

timing diagram.

This parameter is only sampled and not 100% tested.

1. Vgc must be applied simultaneously or before O_E/Vpp and removed simultaneously or after 6_E/Vpp.

2. mb=25°C and nominal supply voltages.

8. This parameter is only sampled and not 100% tested. Output Float is defined as the point where data is no longer driven-see
4.

3/15
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M27512

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

AC TESTING INPUT/OUTPUT WAVEFORM

0.8 and 2V

Outputs 0.8 and 2V

AC TESTING LOAD CIRCUIT

20

> TEST POINTS <

0.8

2.0
0.8

5-6807

DEVICE
UNDER
TEST

CL=100pF

I 56802

CL INCLUDES JIG CAPACITANCE

AC WAVEFORMS

Vik v e
ADDRESSES >§ ADDRESS VALID x
Vie N -
Vin —
" /
i SR
tce
Vi —
/
i L |tpe(24)
toe®
tacc® toH
ViH -
HIGH 2 // 3 HIGH Z
ouTPUT VALID OUTPUT ﬁ
iL \ - 4

5-6809

Notes:

4/15

Typical values are for Ty, =25°C and nominal supply voltage.
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. This parameter is only sampled and not 100% tested. .
. OE/Vpp may be delayed up to tcg - tog after the falling edge TE without impact on tcg.
. tpr is specified from OE/Vpp or CE whichever occurs first.
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M27512

DEVICE OPERATION

The six modes of operations of the M27512 are list-
ed in the Operating Modes. A single 5V power sup-
ply is required in the read mode. All inputs are TTL
levels except for OE/Vpp and 12V on A9 for Elec-
tronic Signature.

READ MODE
The M27512 has two control functions, both of which
must be logically active in order to obtain data at
the outputs. Chip Enable (CE) is the power con-
trol and should be used for device selection. Out-
put Enable (OE/Vpp) is the output control and
should be used to gate data to the output pins, in-
dependent of device selection. Assuming that ad-
dresses are stable, the address access time (tacc)
is equal to the delay from CE to output (tcg). Data
is available at the outputs after delay of tog from
the falling edge of OE, assuming that CE has been
low and addresses have been stable for at least
tacc-toe-
STANDBY MODE
The M27512 has a standby mode which reduces
the maximum active power current from 125 mA
to 40 mA. The M27512 is placed in the standby
mode by applying a TTL high signal to the CE in-
put. When in the standby mode, the outputs are
in_a high impedance state, independent of the
OE/Vpp input.
TWO LINE OUTPUT CONTROL
Because EPROMs are usually used in larger
memory arrays, the product features a 2 line con-
trol function which accommodates the use of mul-
tiple memory connection. The two line control func-
tion allows:
a) the lowest possible memory power dissipation
b) complete assurance that output bus contention
will not occur.
For the most efficient use of these two control lines,
CE should be decoded and used as the primary
device selecting function, while OE/Vpp should be
made a common connection to all devices in the
array and connected to the READ line from the sys-
tem 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-
sient current peaks that are produced by the fall-
ing 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 capaci-
tors. It is recommended that a 1 uF ceramic capa-
citor be used on every device between V¢ and
GND. This should be a high frequency capacitor
of low inherent inductance and should be placed
as close to the device as possible. In addition, a
4.7 uF bulk electrolytic capacitor should be used
between Vo 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 drop caused by the inductive effects of PCB
traces.

PROGRAMMING .
Caution: exceeding 14V on pin 22 (OE/Vpp) will
permanently damage the M27512.

When delivered, and after each erasure, all bits of
the M27512 are in the *‘1”’ state. Data is introduced
by selectively programming ““0s’’ into the desired
bit locations. Although only ‘‘0s’ will be
programmed, both ‘‘1s’’ and ““0s” can be present
in the data word. The only way to change a ‘‘0”
toa‘“1” is by ultraviolet light erasure. The M27512
is in the programming mode when OE/Vpp input
is at 12.5V and CE is at TTL-low. The data to be
programmed is applied 8 bits in parallel to the data
output pins. The levels required for the address and
data inputs are TTL. The M27512 can use
PRESTO* Programming Algorithm that drasticaly
reduces the programming time (typically less than
50 seconds) nevertheless to achieve compatibility
with all programming equipments, standard FAST
Programming Algorithm can be used as well.

FAST PROGRAMMING ALGORITHM

Fast Programming Algorithm rapidly programs
M27512 EPROMs 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 byte
is continually monitored to determine when it has
been successfully programmed. A flowchart of the
M27512 Fast Programming Algorithm is shown in
the next page. The Fast Programming Algorithm
utilizes two different pulse types: initial and over-
program. The duration of the initial CE pulse (s) is
one millisecond, which will then be followed by a
longer overprogram pulse of length 3X msec. (X
is an iteration counter and is equal to the number
of the initial one millisecond pulses applied to a par-
ticular M27512 location), before a correct verify oc-
curs. Up to 25 one-millisecond pulses per byte are
provided for before the over program pulse is ap-
plied. The entire sequence of program pulses is
performed at Voo =6V and OE/Vpp =12.5V (byte
verifications at Vo =6V and OE/Vpp =V|L). When
the Fast Programming cycle has been completed,
all bytes should be compared to the original data
with Vg =5V.

&7 SGS-THOMSON 5/15
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M27512

DEVICE OPERATIONS (Continued)
FAST PROGRAMMING ALGORITHM FLOW CHART

ADDR-FIRST LOCATION

Vpp=12.5V

PROGRAM
ONE Ims PULSE

DEVICE
FAILED

PASS

Vec=Vpp =5V

OMPARE
ALL BYTES
TO ORIGINAL

naATA
CATA

PASS
DEVICE PASSED - 6081

DEVICE
FAILED

6/15
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M27512

DEVICE OPERATION (Continued)

PRESTO PROGRAMMING ALGORITHM
PRESTO Programming Algorithm allows to pro-
gramm the whole array with a guaranteed margin,
in a typical time of less than 50 seconds (to be com-
pared with 283 seconds for the Fast algorithm).
This can be achieved with SGS-THOMSON
M27512 due to several design innovations descri-
bed in next paragraph to improve programming ef-
ficiency and to bring adequate margin for reliability.
Before starting the programming the internal MAR-
GIN MODE* circuit is set in order to guarantee that

each cell is programmed with enough margin. Then
a sequence of 500 microseconds program pulses
are applied to each byte until a correct verify oc-
curs. No overprogram pulses are applied since the
verify in MARGIN MODE provides the necessary
margin to each programmed cell. PRESTO pro-
gramming algorithm is supported on the full line
of DATA /O programmers,for the most popular pro-
duction equipments the firmware revision are:

- Series 1000: revision V08.1

- Mode 120 A and 121A: revision V14.1

PRESTO PROGRAMMABLE ALGORITHM FLOW CHART

Vo= 6.25
Vpp= 1275V

SET MARGIN
MODE

NO

FAIL VERIFY

ONE BYTE

RESET MARGI
MODE

READ
ALL BYTES

PASS

PASS

$-10577

ADDR = FIRST LOCATION

500 ms PROG. PULSE
INCREMENT N

VERIFY
Q ONE BYTE

(1)

(2)

N

Notes: 1. Vo must be mantained at 6V during the whole programming algorithm between set and reset MARGIN MODE operations.
A drop of Vo below 4V could reset the internal MARGIN MODE flip-flop giving place to insufficient programming margins.

2. See MARGIN MODE set and reset waveforms.
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M27512

DEVICE OPERATION (Continued)

MARGIN MODE SET AND RESET WAVEFORMS

6V

vce

N

5V

ViH
A8

~

Vit

12V
AS
Yy

L

125V

E/Vpp
vie

ViH

Vi

VIH

tasy

t AHS

.

( L

W

tves

tvePH

tast

0

tAH10

e

A10

X

ViL

S$-10575

Notes: 1. Other addresses are don’t care
2. Set MARGIN MODE A10=V)y, Reset MARGIN MODE A10=V

MARGIN MODE AC CHARACTERISTICS

Values
Symbol Parameter Test Conditions Unit
Min. Typ. Max.
tas10 A10 Set Up Time 1 us
tAH10 A10 Hold Time 1 us
tvpH Vpp Hold Time 2 us
tvps Vpp Set Up Time 2 us
tasg A9 Set up Time 2 us
tAH9 A9 Hold Time 2 us
8/15
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M27512

DEVICES OPERATION (Continued)

PROGRAM INHIBIT

Programming of muitipie M27512s in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE/Vpp) of the pa-
rallel M27512 may be common. A TTL low level pul-
se applied to a M27512’s CE input, with OE/Vpp
at 12.5V, will program that M27512. A high level
CE input inhibits the other M27512s from being pro-
grammed.

PROGRAM VERIFY

A verify (read) should be performed on the program-
med bits to determine that they were correctly pro-
grammed. The verify is accomplished with OE/Vpp
and CE at V) . Data should be verified tpy after the
falling edge of CE.

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 inten-
ded 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 M27512. To activate this
mode, the programming equipment must force
11.5V to 12.5V on address line A9 (pin 24) of the
M27512. Two identifier bytes may then be sequen-
ced from the device outputs by toggling address
line AO (pin 10) from V,_to V|4. All other address
lines must be held at V|_during Electronic Signa-

ELECTRONIC SIGNATURE MODE

ture mode, except for A14 and A15 which should
be held high. Byte 0 (A0 =V, ) represents the ma-
nufacturer code and byte 1 (A0 =V,y) the device
identifier code. For the SGS M27512, these two
identifier bytes are given here below. Ali identifiers
for manufacturer and device codes will possess odd
parity, with the MSB (07) defined as the parity bit.

ERASURE OPERATION

The erasure characteristic of the M27512 is such
that erasure begins when the cells are exposed to
light with wavelengths shorter than approximately
4000 Angstrom A.. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Data shows that
constant exposure to room level fluorescent ligh-
ting could erase a typical M27512 in about 3 years,
while it would take approximately 1 week to cause
erasure when expose to direct sunlight. If the
M27512 is to be exposed to these types of lighting
conditions for extended periods of time, it is sug-
gested that opaque labels be put over the M27512
window to prevent unintentional erasure. The re-
commended erasure procedure for the M27512 is
exposure to short wave ultraviolet light which has
wavelength 2537 A. The integrated dose (i.e. UV
intensity x exposure time) for erasure should be a
minimum of 15 W-sec/cm2. The erasure time with
this dosage is approximately 15 to 20 minutes using
an ultraviolet lamp with 12000 uW/cm2 power ra-
ting. The M27512 should be placed within 2.5 cm
(1 inch) of the lamp tubes during the erasure. So-
me lamps have a filter on their tubes which should
be removed before erasure.

PINS| a0 | 07 | 06 | 05 | 04 | 03 | 02 | 01 | 00 | Hex
IDENTIFIER (10) | (19) | (18) | (17) | (16) | (15) | (18) | (12) | (11) | Data
MANUFACTURER CODE Vi 0 0 1 0 0 0 0 0 20
DEVICE CODE VIH 0 0 0 0 1 1 0 1 oD
Note: A9=12V +0.5V; A1-A8, A10-A13, CE, OE/Vpp=V,; A4, A15=V)y
G37, SGS-THOMSON LA
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M27512

PROGRAMMING OPERATION (Tamp=25°C +5°C, V(D =6V £0.25V, OE/Npp()=12.5V +0.5V)

DC AND OPERATING CHARACTERISTIC:

Values
Symbol Parameter Te(sste(e:t:;?;ﬂ%ns " Tve. o | Unit
[ Input Current (All Inputs) ViN=VLor Vi ‘ 10 A
ViL Input Low Level (All Inputs) -0.1 0.8
ViH Input High Level 2.0 Vec+1
VoL | Output Low Voltage During Verify loL=2.1 mA 0.45
Vo | Output High Voltage During Verify loH= —400 yA 2.4
lcc2 | Voc Supply Current 150 mA
Ipp2 .| Vpp Supply Current (Program) E=V|L 50 mA
Vip A9 Electronic Signature Voltage 11.5 12,5 \
AC CHARACTERISTICS
Test Conditions Values
Symbol Parameter (Seec:mte 1) Yoy Tve. Frany onit
tas Address Setup Time 2 us
toEs ﬁNpp Setup Time 2 us
toen | OE/Vpp Hold Time 2 us
tps Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 us
torp) | Output Enable Output Float Delay 0 130 ns
tves Ve Setup Time 0 us
tpw(@ | CE Initial Program Pulse Width 0.95 1.0 1.05 ms
topw(@ | CE Overprogram Pulse Width 2.85 78.75 | ms
tpv Data Valid from CE 1 ns
tvr OE/Vpp Recovery Time 2 us
tPRT ng/s\,/rz,r:n rFT"(IJrI]sge Rise Time During 50 ns
Notes:

AWON =

Output Float is defined as the point where data is no longer driven (see timing diagram).

10/15
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. Ve must be applied simultaneously or before OE/Vpp and removed simultaneously or after OE/Vpp.
. The length of the overprogram pulse may vary from 2.85msec to 78.75msec as a function of the iteration counter value X.
. Initial Program Pulse width tolerance is 1msec +5%.
. This parameter is only sampled and not 100% tested.




M27512

PROGRAMMING WAVEFORMS

ViL .
PW

torw

ViH
ADDRE SSES ADDRESS STABLE
ViL Ths
ViH l
DATA
DATA , —{ DATA IN STABLE ———'{ v uoouT
L
tps toH tpy
6V
Vce /
3V tves
12.5V
E/Vpp
VL ——
t toEH ty
tpRT 0ES 0E R
CE Vm——————j

S-17581

E
1

Notes: 1. The input timing reference level is 0.8V for a Vi and 2V for a Vju.
2. toe and tprp are characteristics of the device but must be accommodated by the programmer.
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M27512

M27512 DESIGN INNOVATIONS FOR AN EFFI-
CIENT PROGRAMMING PRESTO

M27512 includes several design innovations to ob-
tain a very efficient programming:
— during programming the word line voltage is
bootstrapped over the Vpp voltage by about 2V
— the bit line voltage is regulated at the optimum
value for fast write.
This allows a reduction of about one order of ma-
gnitude in the programming time. The program-
ming is also independent of the Vpp voltage (from
about 10V to 14V). The V¢ voltage (6V during the
Algorithm) influences the programming speed since
the cell drain voltage regulation uses V¢ as a re-
ference.
The sensing scheme is also innovative in SGS-
THOMSON M27512. The conventional sensing
compares the addressed cell within the memory ar-
ray with a reference cell (usually one reference cell
for each word line) as shown in figure 1.

Figure 1. Conventional Sensing Schematic

TO QUTPUT
BUFFER

WiL == WiL
N LOADS

o[ p—ess

WORD I ARRAY
LINE CELL

S-9787

| REFERENCE
CELL

If the addressed cell is erased its current is the sa-
me as the reference cell’s current and the imba-
lance at the inputs of the comparator (higher
voltage on right side = 1) is obtained by connecting
lower impedence load on the right side than on the
left.

If the addressed cell is written (no current) the left
input to the comparator will have a higher voltage
than the right side (0 state).

The above approach has proven to be efficient and
reliable but still shows a drawback that is the de-
pendance of the Vgc operating range (at high
Vcce) on the threshold shift of the written cell. This
can be easily understood by looking at the cell tran-
scharacteristics diagram: together with the charac-

12/15
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teristics of the erased and the written cell in the
memory array the “virtual’’ reference cell current
can be drawn.

The *‘virtual’’ reference cell current is the current
of the reference cell divided by the ratio between
the impedence of the left side loads and the impe-
dence of the right side loads (usually the ratio ran-
ges from 2 to 5).

The figure 2 illustrates very well the dependance
of Vo (voltage on the addressed word line) on the
threshold shift of the cell: the sensing of a written
cell will not be correct where the “virtual” reference
cell characteristic crosses and stays below the writ-
ten cell characteristic (Vcc max).

The dependance of Vg max on the threshold shift
of a written cell can be illustrated as in figura 3,
where the different lines are for different ratios bet-
ween the impedance of the loads.

Figure 2 - Current relationship of reference and array
cells (Conventional Technique)

G-6319

Figure 3 - Dependance of Vgc max on threshold shift
(R=Loads impedance ratios) (conventional techniques)

VcCmax

s L L 1 L 1 L

6320

Vth shift




M27512

M27512 DESIGN INNOVATIONS FOR AN EFFI-
CIENT PROGRAMMING PRESTO (Continued)

As a conclusion at least a minimum threshold shift
of 2V to 3V must be required to the programmed
cell to guarantee a wide Vg operation range and
reliability.

An innovative approach for the sensing was imple-
mented into the M27512 to remove the above de-
scribed drawback. The sensing scheme is
illustrated in figure 4: the impedance of the loads
is the same on both sides; on the left side an off-
set current is added to the addressed cell’s cur-
rent - (patent pending).

Figure 4 - M27512 sensing schematic

TO OUTPUT
BUFFER

wiL wiL
VBias [ ] VBIaS

loFF ssrg

WORD | ARRAY IB-REFERENCE

LINE CELL CELL

S-9788/1

The improvement is easily pointed out in the dia-
gram of the cell transcharacteristics (figure 5) the
difference in slope between the written cell and the
reference cell are drastically reduced.

Figure 5 - Current relemention ship of reference and
array cells (New Technique)

1

IeRASE IReF

IWRITE

loFFsET

G- 6321 Vee

7. 35NN

The final result is that a threshold shift of about 1V
for a written cell is enough to allow a proper sen-
sing in a very wide V¢ operating range (figure 6).

Figure 6 - Dependance of Vg max on threshold Shift
(M27512)

Vecmax

Vthshitt

For better process margin and producibility the off-
set current is not fixed but tracks the matrix cell
current. The improvement of both the programming
speed and the sensing efficiency will reduce the
typical programming time per byte to below 200
usec.

In order to take full advantage of this the original
PRESTO programming algorithm was developped
as illustrated in previous paragraph.

The similarity with the Fast Programming Algorithm

is evident but several main differences exist:

— 500 psec elementary pulses

— no overprogram pulses are applied after cor-
rect verification of a byte

— the existence of a sufficient margin for the
written cells is guaranteed by making the pro-
gram verify in a special test mode called
MARGIN MODE*...

Reading a cell in MARGIN MODE requires to the
written cell a threshold shift of about 2V: 1V mar-
gin above the threshold shift required for a correct
operation with wide V¢ range in normal operating
modes. The circuit arrangement that allows to gua-
rantee the margin is illustrated in figure 7.

The result in the transcharacteristic plane helps to
understand the MARGIN MODE feature (figure 8).
The threshold shift margin has been carefully tu-
ned in order to guarantee that the V¢ operating
range and the access time performance would not
be reduced by a cell marginally written; taking in-
to account the temperature range, noise conditions,
and data retention (intrinsic charge loss).

The MARGIN MODE is set before starting the pro-
gramming algorithm and reset after the completion.

13/15
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M27512

Figure 7 - M27512 Sensing schematic with activated
margin mode

Figure 8 - Current relationship of reference and array
cells with margin mode activated !

Q@ 10 outPuT

WORD | REFERENCE
LINE CELL CELL
$-9790

- 1ERASE IReF
| IwriTe
L OFFSET

G-6323 Vcc

CONCLUSION

M27512 has succesfully achieved the goal of dra-

stically reducing the programming time by:

— improving the programming efficiency

— implementing an improved sensing scheme

— guaranteing by an innovative hardware ap-
proach an adequate margin for reliability

14/15
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The goal has been achieved without requiring any
additional scaling to the well proven NMOS-E3
technology: further improvements can be foreseen
when combining the new scaled down technolo-
gies (CMOS-E4) with the above circuit techniques.
Extensive characterization and life tests have de-
monstrated the efficiency and the reliability of the
solutions adopted.

MICROELECTRONICS

86



M27512

ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
M27512-2F1 200 ns 5Vx 5% 0to +70°C DiP-28
M27512F1 250 ns 5Vx 5% 0to +70°C DiP-28
M27512-3F1 300 ns 5V+ 5% 0to +70°C DIP-28
M27512-25F1 250 ns 5V +10% 0to +70°C DIP-28
M27512-30F 1 300 ns 5V x10% 0to +70°C DIP-28
M27512F6 250 ns 5Vx 5% —40 to +85°C DIP-28

PACKAGE MECHANICAL DATA
28-PIN CERAMIC DIP BULL’S EYE

b
mm inches
Oim, [—
N 1] n o Min | Typ | Max | Min | Typ | Max
I | N N |
— A 38.10 1500
! ° B |15 1490 | 0571 0567
[ . . Ol ) 508 |0.154 0.200
M — D |am 0118
e3 N E | o5 178 0020 0070
\ ) 302 1300
F | 2 279 | 0090 0110
1
aonnonnnononnn 6 |0 05 0016 0022
il ® R 142 0.046 0.056
R L | oz 031 | 0009 0012
- - M| 1 2490060 0,098
N | 1650 18,00 | 0650 0709
1
7 R a=nsmnam: P |15 15,80 | 0606 0622
PO58-1/2 Q 571 0.225
2 | o 9.14 [ 0340 0.360
37 SGS-THOMSON 15115
Y/, ICROELECTRONIGS
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KYIW %ﬁf@%@g&gﬁ%&?@g ETC2716

16K BIT (2K x 8) CMOS UV ERASABLE PROM

m CMOS POWER CONSUMPTION

s PERFORMANCE COMPATIBLE TO MARKET
STANDARD 8-BIT CMOS MICROP.

u 2048 x 8 ORGANIZZATION . al i
u PIN COMPATIBLE TO 2716 W
u ACCESS TIME DOWN TO 350 ns

1

= SINGLE 5V POWER SUPPLY ow?.z .
= STATIC - NO CLOCKS REQUIRED (Ceramic Bull's Eye)

s TTL COMPATIBLE I/0s DURING BOTH READ ; ;
AND PROGRAM MODES (Ordering Information at the end of the datasheet)

m THREE-STATE OUTPUT WITH OR-TIE
CAPABILITY

m OPER.TEMP.:0to + 70°C; —40to + 85°C
(V suffix).

PIN CONNECTIONS

DESCRIPTION
The ETC 2716 is a high speed 16K UV erasable

and electrically reprogrammable CMOS EPROM, ul “ . 1 vee
ideally suited for applications where fast turn- A7
around, pattern experimentation and low power A6 E 2 23 3 A8
consumption are important requirements. as 3 2[7 A9
The ETC 2716 is packaged in a 24-pin dual-in-line as e 21[] vee
package with transparent lid. The transparent lid _
allows the user to expose the chip to ultraviolet light as Os 20[] OE
to erase the bit pattern. A new pattern can then be a2 s 19 [0 10
written into the device by following the program- o7 N &
ming procedure. This EPROM is fabricated with the AL 18 | GE/PGM
reliable, high volume, time proven, P2 CMOS sili- a0 [s 17 o5
con gate technology. 0o o 1611 06
o1 O 15[] Os
02 [Omn 140 o,

PIN NAMES » vss [ 131 0g

A0—A10 ADDRESS INPUTS )

Og—O07 DATA OUTPUTS

CE/PGM CHIP ENABLE/PROGRAM

OE OUTPUT ENABLE

Vpp READ 5V, PROGRAM 25V

Vee 5V

Vss GROUND
June 1988 1/9
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ETC2716

BLOCK DIAGRAM

<«— VPP
<4— VCC
<4 VSS

DATA OUTPUTS (PROGRAM INPUTS)
00-07

N | CONTROL/PROGRAM
CE/PGM —p| LOGIC

OUTPUT BUFFERS
(INPUT BUFFERS)

A 4

Y
ADDRESS | 4 M vDeEcope [ 16 ) Y GATING
ADDRESS BUFFER

INPUT
A4-A10 Aoozgss L X DECODE [128 a.?f/ii?mx
BUFFER

PIN CONNECTION DURING READ OR PROGRAM

PIN NAME/NUMBER
CE/PGM OE Vpp . Vee OUTPUTS
MODE 18 20 21 24 9-11, 13-17
Read ViL ‘ ViL 5 5 Dout
Program Pulsed Vi to Vi ‘ ViH 25 5 DN
ABSOLUTE MAXIMUM RATINGS(")
Symbol Parameter Value Unit
Tamb | Temperature Under Bias -10to +80 °C
“V"” range -50to +95 °C
Tstg Storage Temperature -85t +125 °C
Vpp Vpp Supply Voltage with Respect to Vgg 26.5V to -0.3 Vv
Vin Input Voltages with Respect to Vgg except Vpp 6V to -0.3 \"
Output Voltages with Respects to Vgg Vec+0.3V to
Vgs—0.3V .
Pp Power Dissipation 1.0 w
Lead Temperature (Soldering 10 seconds) +300 °C

Note 1. ‘‘Absolute Maximum Ratings” are those values beyond which the safety of the device cannot be guaranteed. Except for ‘‘Opera-
ting Temperature Range’ they are, not meant to imply that the devices should be operated at these limits. The table of ‘‘Electrical

Characteristics’ provides conditions for actual device operation.

2R . 57 SGS-THOMSON
Y/. msmu%%@ﬁmm’m@mn@g
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ETC2716

READ OPERATION

DC CHARACTERISTICS To=0°C to + 70°C, Vgc =5V 5%, Vpp=Vcc @, Vgg =0V, (Unless other-
wise specified)(®)

Symbol Parameter Test Conditions Min. Typ. Max. Units
I Input Current Vin=Vcc or GND - —_ 10 rA
ILo Output Leakage Current Vout =5.25V, CE/IPGM =V —_ — 10 nA
ViL Input Low Voltage -0.1 - 0.8 v

Vi@ | Input High Voltage 2.0 - Voo +1 \
Vory | Output Low Voltage loL=2.1 mA — — 0.45 \Y
Von1 | Output High Voltage loq = —400 pA 2.4 — — v
Vor2 | Output Low Voltage loL=0 pA — — 0.1 v
VoH2 | Output High Voltage lop=0 pA Vee-0.1 — —_ \
lppq Vpp Supply Current Vpp=5.25V — — 10 A
lcc1 | Vo Supply Current Active CE/PGM, OE=V,_
(TTL Levels) Address =V or V| - 2 10 mA
Frequency 1MHz, /0 =0mA
lcc2 | Vec Supply Current Active CE/PGM=0E =V,_ (Note 5)
t (CMOS Levels) Addresses = GND or Vcc — 1 5 mA
Frequency 1MHz, /0 =0mA
lccss1 | Voo Supply Current Standby | CE/PGM =V — 0,1 1 mA
lccse2 | Vec Supply Current Standby | CE/PGM = Vg — 0,01 0,1 mA
AC CHARACTERISTICS (Tpo=0°C to+70°C, Vcc =5V +5%, Vpp=Vcc, Vss=0V; Unless otherwise
specified)(©).
Symbol ETC2716-1 | ETC2716 (-V)

Alternate (Standard Parameter Test Conditions Min. | Max. | Min. | Max. Unit
tacc TAVQV | Address to Output Delay | CE/PGM=0E =V|L - 350 — | 450 ns
tcg TELQV | CE to Output Delay OE=V)_ — | 350 — | 450 ns
toe TGLQV | Output Enable to CE/PGM =V, - 120 —_ 120 ns

Output Delay
tpr® | TGHQZ | OE or CE High to CE/PGM =V 0 100 0 100 ns
Output Hi-Z
toH TAXQX | Address to Output Hold | CE/PGM=0E=V)_ 0 = 0 - ns
tob TEHQZ | CE to Output Hi-Z OE=V)_ 0 100 0 100 | ns
CAPACITANCE®) Tp=25°C, f=1 MHz

Symbol Parameter Test Conditions Min. Typ. Max. Unit
C Input Capacitance ViN=0V 4 6 pF
Co Output Capacitance VouT=0vV 8 12 pF

Notes 1.

2. Vpp may be connected to Vo except during program.

g)(n Ny~

3 TDFIS
TA= —

. Capacitance is guaranteed by periodic testing. Tp=25°C, f=1 MHz. .
. The inputs (Address, OE, CE) may go above VCC by one volit with no latch up danger. Only the output (dala inputs during
programming) need be restricted to VCC +0.3V.
s‘?ecmed for OE or CE which ever occurs first. This parameter is only sampled and not 100% tested.

°C to +85°C for “V” range

Typical conditions are for operation at: Tpo=25°C, Vcc =5V, Vpp=Vcc, and Vgg=0V.

3/9
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ETC2716

AC TEST CONDITIONS

Output Load: 1 TTL-gate and CL=100 pF
Input Rise and Fall Times <20 ns
Input pulse levels: 0.45V to 2.4V
Timing Measurement Reference Level

Inputs, Outputs 0.8V and 2V

AC TESTING INPUT/OUTPUT WAVEFORM AC TESTING LOAD CIRCUIT
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Notes:

1. Typical values are for Tamp=25°C and nominal supply voltage

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

3. OF may be delayed up to tacc - toE after the falling edge CE without impact on tacc
4. tpFis specified form OE or CE whichever occurs first.
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ETC2716

DEVICE OPERATION

The ETC2716 has 3 modes of operation in the nor-
mal system environment. These are shown in Ta-
ble 1.

READ MODE

The ETC2716 read operation requires that OE =
VL, CE/PGM = V_and that addresses Ap-A1g ha-
ve been stabilized. Valid data will appear on the
output pins after tacc tog or tcg times (see Swit-
ching Time Wafeforms) depending on which is li-
miting.

DESELECT MODE

The ETC2716 is deselected by making OE = V4.
This mode is independent of CE/PGM and the con-
dition of the addresses. The outputs are Hi-Z when
OE = V. This allows OR-tying 2 or more ETC2716
for memory expansion.

STANDBY MODE (POWER DOWN)

The ETC2716 may be powered down to the standby
mode by making CE/PGM=V|y. This is inde-
pendent of OE and automatically puts the outputs
in their Hi-Z state. The power is reduced to 0.4%
of the normal operating power. Vg must be main-
tained at 5V. Access time at power up remains ei-
ther tacc or tce (see Switching Time Waveforms).

PROGRAMMING

The ETC2716 is shipped from SGS-THOMSON
completely erased. All bits will be at a ““1”’ level
(output high) in this initial state and after any full
erasure. Table Il shows the 3 programming modes.

PROGRAM MODE

The ETC2716 is programmed by introducing “‘0”’s
into the desired locations. This is done 8 bits (a by-
te) at a time. Any individual address, a sequence
of addresses, or addresses chosen at random may
be programmed. Any or all of the 8 bits associa-
ted with an address location may be programmed
with a single program pulse applied to the chip ena-

TABLE Il. PROGRAMMING MODES (Vcc=5V)

TABLE I. OPERATING MODES (V¢ =5V)

PIN NAME/NUMBER
MODE CE/PGM OE Outputs
18 20 9-11, 1317
Read ViL ViL Dout
Deselect | Don’t Care ViH Hi-Z
Standby ViH Don’t Care Hi-Z

ble pin. All input voltage levels, including the pro-
gram pulse on chip enable are TTL compatible. The
programming sequence is: -
With Vpp=25V, Vgc=5V, OE=V|4 and
CE/PGM =V), an address is selected and the
desired data word is applied to the output pins.
(ViL="0" and Vjy="1" for both address and
data). After the address and data signals are sta-
ble the program pin is pulsed from V) to V|4
with a pulse width between 45 ms and 55 ms.
Multiple pulses are not needed but will not cause
device damage. No pins should be left open. A high
level (ViH or higher) must not be maintained lon-
ger than tpwuax) on the program pin during pro-
gramming. I‘:'TC£716 may be programmed in
parallel with the same data in this mode.

PROGRAM VERIFY MODE

The programming of the ETC2716 is verified in the
program verify mode which has Vpp at V¢ (see
Table ll). After programming an address, that sa-
me address cannot be immediately verified without
an address change (dummy read).

PROGRAM INHIBIT MODE

The program inhibit mode allows programming se-
veral ETC2716 simultaneously with different data
for each one by controlling which ones receive the
program pulse. All similar inputs of the ETC2716
may be paralleled. Pulsing the program pin (from
V|L to V|R) will program a unit while inhibiting the
program pulse to a unit will keep it from being pro-
grammed and keeping OE = V) will put its outputs
in the HI-Z state.

PIN NAME/NUMBER
MODE CE/PGM OE Vpp OUTPUTS
18 20 21 9-11, 13-17
PROGRAM Pulsed V| to Viy4 ViH 25 DiN
PROGRAM VERIFY ViL ViL 25(5) DouTt
PROGRAM INHIBIT ViL ViH 25 Hi-Z
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ETC2716

ERASING

The ETC2716 is erased by exposure to high inten-
sity ultraviolet light through the transparent window.
This exposure discharges the floating gate to its
initial state through induced photo current. It is re-
commended that the ETC2716 be kept out of di-
rect sunlight. The UV content of sunlight may cause
a partial erasure of some bits in a relatively short
period of time. Direct sunlight can also cause tem-
porary functional failure. Extended exposure to
room level fluorescent lighting will also cause era-
sure. An opaque coating (paint, tape, label, etc.)
should be placed over the package window if this
product is to be operated under these lighting con-
ditions. Covering the window also reduces ICC due
to photodiode currents.

An ultraviolet source of 2537A yielding a total in-
tegrated dosage of 15 watt-seconds/cm? is requi-

TIMING DIAGRAM

red. This will erase the part in approximately 15 to
20 minutes if a UV lamp with a 12,000 xW/cm2 po-
wer rating is used. The ETC2716 to be erased
should be place 1 inch away from the lamp and no
filters should be used.

An erasure system should be calibrated periodical-
ly. The distance from lamp to unit should be main-
tained at linch. The erasure time is increased by
the square of the distance (if the distance is dou-
bled the erasure time goes up by a factor of 4).
Lamps lose intensity as they age. When a lamp is
changed, the distance is changed, or the lamp is
aged, the system should be checked to make cer-
tain full erasure is occurring. Incomplete erasure
will cause symptoms that can be misleading. Pro-
grammers, components, and system designs ha-
ve been erroneously suspected when incomplete
erasure was the basic problem.

PROGRAM MODE

_ PROGRAM PROGRAM VERIFY
~ (OEVIH)  ~|™ (OE VIL) , -
VIH
ADDRESSES " X CURRENT ADDRESS X ADDRESS X + 1
. tas .t DATA OUT
(TAVPH) (TPLAX) VALID ADGRESS X
ViH DATA IN STABLE Hi Z 2 ) DATA IN STABLE
DATA viL CURRENT ADDRESS X~ ADDRESS X + 1
tor (TGLQV) oF
(TGHQz) ™~ = (TGHQZ)
g VIH DH | -
e —A s | Lo
TDVPH) ~ ™ by
tos 1~ (TPHPL)
- -
(TGHPH)
~ VIH oH
/P = (TPLGX) ™| /
ViL N
PR_ tpF
(TPH 1PH2) * ——" (TPL 1PL1)

Note: Symbols in parentheses are proposed JEDEC standard
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ETC2716

PROGRAM OPERATIONS(1.2
DC AND OPERATIVE CHARACTERISTICS (Ta=25°C +5°C) (Vog =5V +5%, Vpp =25V + 1V)

Values
Symbo! Parameter Unit
Min. Typ. Max.
Iy Input Leakage Current (Note 3) — — 10 A
ViL Input Low Level -0.