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USE IN LIFE SUPPORT DEVICES FOR SYSTEMS MUST BE EXPRESSLY AUTHORIZED

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

1. Life support devices or systems are those which (a) are 2. A critical component is any component of a life support
intended for surgical implant into the body, or (b) support device or system whose failure to perform can reason-
or sustain life, and whose failure to perform, when proper- ably be expected to cause the failure of the life support
ly used in accordance with instructions for use provided device or system, or to affect its safety or effectiveness.

with the product, can be reasonably expected to result in
significant injury to the user.
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INTRODUCTION

SGS-THOMSON Microelectronics manufacture an extensive range of non volatile
memory products which satisfy the needs of a diverse range of applications.

This databook provides comprehensive, technical information on our four main
families of advanced non volatile memory products to aid device selection for a
defined use.

MASKED ROMs (Read Only Memories). Having the lowest cost per bit are ideally
suited to very large volume applications. SGS-THOMSON’s masked ROMSs are
characterized by their particularly high operating speed (the 1mb device has a
typical access time of around 100ns), high noise immunity and low power
consumption.

EPROMS (Electrically Programmable Read Only Memories). This family includes UV
EPROMS which can be erased by exposure to Ultra Violet light through a quartz
window and OTP ROMs (One Time Programmable) which are housed in a low cost
plastic package, without a window. SGS-THOMSON’s EPROMS are available in
densities from 16k up to 4Mb in NMOS and advanced CMOS technologies. Pinout is
standard JEDEC although some dedicated pinouts are supported including BIP PROM
and ROM. Operating speeds vary between devices, although two main categories
exist, high speed and very high speed. High speed devices offer a typical access time
of 100ns compared to 45ns for very high speed devices. New developments in the
prf)gl;e}mming algorithm have considerably reduced programming time and improved
reliability.

FLASH EPROMSs. These devices can be electrically programmed and electrically bulk
(FLASH) erased in situ. As a result of this additional functionality they are suited to a
wide range of applications where there is a requirement to periodically change the
contents of the non volatile memory.

SGS THOMSON has adopted a process approach close to that of EPROMSs, thus
ensuring a similar evolution pattern of density and reliability characteristics.

Serial Access EEPROMs (Electrically Erasable and Programmable Read Only
Memories) . These allow easy in-circuit updates of parameters or data configurations.
SGS THOMSON offer a wide range of Serial EEPROM devices with out-standing
features including a density range of 256 bits to 8k with both microwire and IC2 bus
options and an endurance of 1,000,000 E/W cycles. These devices can be powered
from a standard 5V or low 2.5V supply.

Lyz $55:THOMSON
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NMOS EPROM DEVICES SELECTOR GUIDE

Ly

SANOHILITTEOLIN
NOSWOHL-SBS

CAPACITY | ORGANIZATION | ACCESS TIME | PART NUMBER PACKAGE POWER SUPPLY | CONSUMPTION REMARK
ACT / STANDBY
16K Bits 2Kx 8 350 ns M2716 FDIP 24 4,75 to 5,25V 100/25 mA
450 ns 4,5t05,5V
24K Bits 4K x 8 200 ns M2732A FDIP 24 4,75 t0 5,25V 125/35 mA
250 ns 4,510 5,5V
300 ns
450 ns
64K Bits 8K x 8 180 ns M2764A FDIP 28 4,75 to0 5,25V 75/35mA
200 ns PDIP 28 4,510 5,5V
250 ns
300 ns
450 ns
128K Bits 16K x 8 200 ns M27128A FDIP 28 4,75 to 5,25V 85/40 mA
250 ns PDIP 28 4,5105,5V
300 ns
450 ns
256K Bits 32K x 8 170 ns M27256 FDIP 28 4,75 t0 5,25V 100 /40 mA
200 ns PDIP 28 4,51t05,5V
250 ns
300 ns
256K Bits 64K x 8 200 ns M27512 FDIP 24 4,75 to 5,25V 125/40 mA
250 ns 4,510 5,5V
300 ns

FOR AVAILABILITY OF EXACT COMBINATIONS CONTACT THE NEAREST SGS THOMSON SALES OFFICE.

3aIND NOILO3 T3S




CMOS EPROM DEVICES SELECTOR GUIDE

CAPACITY | ORGANIZATION | ACCESS TIME | PARTNUMBER | PACKAGE | POWER SUPPLY | CONSUMPTION REMARK
ACT*/ STANDBY
64K Bits 8K x 8 200 ns TS27C64A FDIP 28 4,750 5,25V 30/0.1 mA
250 ns PDIP 28 4,510 5,5V
300 ns PLCC 32 451055V
64K Bits 8Kx 8 35ns M27HC641 FDIP 24 4,75 to 5,25V 60** /20 mA Ultra fast UVEPROM
45 ns 45to0 5,5V
E] 55 ns
£ 256K Bits 32K x 8 100 ns M27C256B FDIP 28 4,75 to 5,25V 30/0.2mA
0 120 ns PDIP 28 4510 5,5V
%g 150 ns PLCC 32
%95 200 ns PSO 28
%g 250 ns
256K Bits 32K x 8 100 ns M87C257 FDIP 28 4,75 t0 5,25V 30/0.2mA LATCHED ADDRESS
120 ns PDIP 28 45105,5V
150 ns PLCC 32
200 ns
512K Bits 64K x 8 120 ns M27C512 FDIP 28 4,75 t0 5,25V 30/0.2mA
150 ns PDIP 28 4,510 5,5V
200 ns PLCC 32
250 ns SO 28

* At 5SMHz

L

** At 18MHz

FOR AVAILABILITY OF EXACT COMBINATIONS CONTACT THE NEAREST SGS THOMSON SALES OFFICE.
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CMOS EPROM DEVICES SELECTOR GUIDE @
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SOINOYLIEZ TECEINN

CAPACITY | ORGANIZATION | ACCESS TIME | PART NUMBER PACKAGE POWER SUPPLY CONSUMPTION REMARK
’ ACT*/ STANDBY

512K Bits 64K x 8 120 ns M27C513 FDIP 28 4,75 10 5,25V 30/0.2mA PAGE ORGANIZATION
150 ns 4,5to0 5,5V

512K Bits 64K x 8 120 ns M87C512 FDIP 28 4,75 t0 5,25V 30/ 0.2 MA LATCHED ADDRESS
150 ns 4,5 to 5,5V

512K Bits 32K x 16 120 ns M27C516 FDIP 40 4,75 10 5,25V 30/ 0.2 MA
150 ns PLCC 44 4,510 5,5V
200 ns

1 M Bits 128K x 8 120 ns M27C1000 FDIP 32 4,75 t0 5,25V 35/ 0.2 MA "ROM" PINOUT
150 ns PDIP 40 4,510 5,5V
200 ns PLCC 32
250 ns

1 M Bits 128K x 8 120 ns M27C1001 FDIP 32 4,75 to0 5,25V 35/ 0.2 MA
150 ns PDIP 32 4,510 5,5V
200 ns PLCC 32
250 ns

1 M Bits 128K x 8 120 ns M27C1011 FDIP 28 4,75 to 5,25V 35/ 0.2 MA PAGE ORGANIZATION
150 ns 4,510 5,5V

FOR AVAILABILITY OF EXACT COMBINATIONS CONTACT THE NEAREST SGS THOMSON SALES OFFICE.
* At 5SMHz

3ainND NOILO313S




CMOS EPROM DEVICES SELECTOR GUIDE 3
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CAPACITY | ORGANIZATION | ACCESS TIME | PART NUMBER PACKAGE POWER SUPPLY | CONSUMPTION REMARK
ACT*/ STANDBY
1 M Bits 64K x 16 120 ns M27C1024 FDIP 40 4,75 to 5,25V 35/0.2mA
150 ns PLCC 44 4,510 5,5V
200 ns
250 ns
2 M Bits 256K x 8 120 ns M27C2001 FDIP 32 4,75 t0 5,25V 35/0.2mA
150 ns 4,510 5,5V
200 ns
250 ns
4 M Bits 512K x 8 100 ns M27C4001 FDIP 32 4,75 t0 5,25V 50/0.1 mA
120 ns 4,5t0 5,5V
150 ns
200 ns
250 ns
4 M Bits 256K x 16 100 ns M27C4002 FDIP 40 4,75 to 5,25V 50/0.1 mA
120 ns 4,510 5,5V
150 ns
200 ns
250 ns

FOR AVAILABILITY OF EXACT COMBINATIONS CONTACT THE NEAREST SGS THOMSON SALES OFFICE.

* At 5SMHz
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MASK ROM DEVICES SELECTOR GUIDE

CAPACITY | ORGANIZATION | ACCESS TIME | PART NUMBER PACKAGE POWER SUPPLY | CONSUMPTION REMARK
ACT / STANDBY

512K Bits 64K x 8 100 ns M23C512 PDIP 28 4,510 5,5V 40/0.02 mA

1M Bits 128K x 8 100 ns M23C1000 PDIP 28 4,510 5,5V 40/0.02 mA

1M Bits 128K x 8 100 ns M23C1001 PDIP 32 4,510 5,5V 40/0.02 mA EPROM PIN OUT

2M Bits 256K x 8 120 ns M23C2001 PDIP 32 4,510 5,5V 50/0.02 mA

4M Bits 512K x 8 120 ns M23C4000 PDIP 40 4,5t0 5,5V 50/0.02 mA SOFTWARE SELECT.

256K x 16
4M Bits 512K x 8 120 ns M23C4001 PDIP 32 4,510 5,5V 50/0.02 mA

FOR AVAILABILITY OF EXACT COMBINATIONS CONTACT THE NEAREST SGS THOMSON SALES OFFICE.

3AiND NOILO3T3S
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FLASH EPROM SELECTOR GUIDE

CAPACITY | ORGANIZATION | ACCESS | PART PACKAGE | POWER SUPPLY | CONSUMPTION PROG. VOLTAGE [TEMPERATURE

TIME | NUMBER ACT*/ STANDBY RANGE

256K Bits 32K x 8 100ns | M28F256 PDIP 32 4,75V t0 5,25V 30mA/0.1mA 12V+/-5% 0t070°
120 ns PLCC 32 4,5V to0 5,5V -40t0 125°
150 ns FDIP 32 4,5V to 5,5V
200 ns 4,5V to 5,5V

1M Bits 128K x 8 100 ns | M28F1001 | PDIP 32 4,75V to 5,25V 30 mA/0.1mA 12V+/-5% 0t070°
120 ns PLCC 32 4,5V to 5,5V -40t0 125°
150 ns FDIP 32 4,5V t0 5,5V
200 ns 4,5V to 5,5V

FOR AVAILABILITY OF EXACT COMBINATIONS CONTACT THE NEAREST SGS THOMSON SALES OFFICE.

* At 5MHz
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EEPROM SELECTOR GUIDE
®
1°c - PRODUCT LINE

CAPACITY ORGANIZATION | BUS TYPE PART NUMBER PACKAGE POWER SUPPLY |OPERATING TEMP* REMARK**
2 K Bits 256x8 SERIAL 12 C ST24C02AB* PDIP 8 45t055V 1,3,6
i’c ST24C02AM* PSO 8 45t055V 1,3,6
Iz C ST25C02AB* PDIP 8 25t055V 1,3,6
1“c ST25C02AM* PSO 8 251055V 13,6
4 K Bits 512x8 SERIAL 12¢ ST24C04B* PDIP 8 45t055V 1,3,6 Write Protection Feature
’c ST24C04ML* PSO 14 45t055V 1,3,6 Write Protection Feature
(e ST25C04B* PDIP 8 25t055V 1,3,6 Write Protection Feature
I2 C ST25C04ML* PSO 14 25t055V 1,3,6 Write Protection Feature
8 K Bits 1024x8 SERIAL l2 C ST24C08B* PDIP 8 45t055V 1,3,6 Write Protection Feature
TEMPERATURE SUFFIX ** USER DEFINED SIZE OF MEMORY SECTION PROTECTED AGAINST WRITE.
*=1=0Cto70C
*=3=-40Ct0o125C

*=6=-40Cto85C

3aIND NOILO3T3S




NoswoHL-sps Z&Y

SIINOELIZTEOLIIN

LI

EEPROM SELECTOR GUIDE
MICROWIRE ©® PRODUCT LINE

CAPACITY ORGANIZATION | BUS TYPE PART NUMBER PACKAGE POWER SUPPLY [OPERATING TEMP* REMARK **
256 Bits 16x16 SERIAL MICROWIRE ST93C06B* PDIP 8 4,5V to 5V 1,3,6
MICROWIRE ST93C06M* PSO 8 4,5V to 5V 1,3,6
1 K Bits 64x16 SERIAL MICROWIRE ST93C46AB* PDIP 8 4,5V to 5V 1,3,6
or
128x8 SERIAL MICROWIRE ST93C46AM* PSO 8 4,5V to 5V 1,3,6
1 K Bits 64x16 SERIAL MICROWIRE ST93CS46AB* PDIP 8 4,5V to 5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS46M* PSO 8 4,5V to 5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS47B* PDIP 8 2,5V to 5,5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS47M* PSO 8 2,5V to 5,5V 1,3,6 Write Protection Feature
2 K Bits 128x16 SERIAL | MICROWIRE ST93CS56B* PDIP 8 4,5V to 5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS56M* PSO 8 4,5V to 5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS56ML* PSO 14 4,5V to 5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS57B* PDIP 8 2,5V to 5,5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS57M* PSO 8 2,5V to 5,5V 1,3,6 Write Protection Feature
MICROWIRE ST93CS57ML* PSO 14 2,5V to 5,5V 1,3,6 Write Protection Feature
TEMPERATURE SUFFIX ** USER DEFINED SIZE OF MEMORY SECTION PROTECTED AGAINST WRITE.

*=1=0Cto70C
*=3=-40Cto125C
*=6=-40Ct085C

3diND NOILO313S
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(v, SGS-THOMSON
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ET2716
M2716

16K (2K x 8) NMOS UV EPROM

m 2048 x 8 ORGANIZATION.

m 525 MW MAX ACTIVE POWER, 132 MW MAX
STANDBY POWER.

m ACCESSTIMEM/ET2716-1,350ns ; M/ET2716,
450 ns.

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

m INPUTS AND OUTPUTS TTL COMPATIBLE
DURING BOTH READ AND PROGRAM
MODES.

m THREE-STATE OUTPUT WITH OR-TIE CAPA-
BILITY.

m EXTENDED TEMPERATURE RANGE (F6).
m 25V PROGRAMMING VOLTAGE.

DESCRIPTION

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

The M/ET2716 is housed 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 to the device by following the pro-
gramming procedure.

PIN FUNCTIONS

A0-A10 ADDRESS INPUT

00-07 (Q0-Q7)| DATA OUTPUTS

CE/PGM (E/P) | CHIP ENABLE/PROGRAM
OE (G) OUTPUT ENABLE

Vpp READ 5V, PROGRAM 25V
Vee POWER (5V)

Vss GROUND

FDIP-24

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

aoaoonnoononnn
©ONO G AN

Vce

A8

A9
Vpp
OE (G)
A10
CE/PGM(E/P)
A7(Q7)
0(Qs)
o(as)
o(Qa)
o(a3)

VR000627

NOTE : Symbols in parentheses are proposed JEDEC standard.

August 1990
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M/ET2716

Figure 2 : Block Diagram

CE/PGM (E/P) —>|

< VPP & 5V

<« VCC + 5V

< VSS GND

DATA OUTPUTS (PROGRAM INPUTS)

OE (G) —|

CONTROL/PROGRAM

00- 07 (@0-Q7)

RREREA

LOGIC

OUTPUT BUFFERS
(INPUT BUFFERS)

m ADDRESS E> Y DECODE ,1;> Y GATING
ADDRESS BUFFER F’
INPUT
Agﬂﬁ%%s }_7> X DECODE |128 arrosa
VR0O0615
PIN CONNECTION DURING READ OR PROGRAM
PIN NAME/NUMBER
MODE CE/PGM (E/P) OE (G) Vpp Vee OUTPUTS
18 20 21 24 9-11,13-17
READ Vi ViL 5 5 Dout
PROGRAM Pulsed V| to ViH ViH 25 5 Din
* Symbols in parentheses are proposed JEDEC standard.
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Tave Temperature under bias -10 to +80 :C
(Extended temperature range) (-50 to +95) C
Tsta Storage temperature -65 to +125 °C
Vep Vpp Supply voltage with respect to Vss 26.5V to -0.3 Vv
VIN All input or output voltages with respect to Vss 6V to -0.3 Vv
Po Power dissipation 15 w
Lead temperature (soldering 10 seconds) +300 °C

NOTE : "Absolute Maximum Ratings" are those values beyond which the safety of the device cannot be guaranteed. Except for
"Operating 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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M/ET2716

READ OPERATION

DC CHARACTERISTICS (")
Ta =0°C to + 70°C © Vgg = 5V + 5% for M/ET2716, Ve = 5V + 10% for M/ET2716-1 Vpp = Ve @),
Vss = 0V, (Unless otherwise specified).

Symbol Parameter Test Condition Values Unit
Min Typ Max

ILi Input Current Vin =5.25V or Vin= V)L 10 HA
Lo Output Leakage Current Vour = 5.25V, CE/PGM = 5V 10 nA

lpp1 Vpp Supply Curent Vpp = 5.25V 5 mA

lcct zg(;f;&gly Current CE/PGM = Vi, OE = ViL 10 25 mA
lccz Vce Supply Current (Active) CE/PGM = OE = Vi .57 100 mA
Vi Input low voltage -0.1 0.8 \
ViH Input high voltage 2.0 Vee+ 1 \
VoH Output high voltage lon = -400 pA 2.4 \
VoL Output low voltage loL =2.1 mA 0.45 \"

AC CHARACTERISTICS

Ta =0°C to + 70°C ©, Vgc = 5V + 5% for M/ET2716, Vce = 5V + 10% for M/ET2716-1 Vpp = Ve @),
Vss = 0V, (Unless otherwise specified).

Symbols M/ET2716-1 M/ET2716 3
Parameter Test Condition Unit
Stand | Jedec Min Max Min Max
tacc | TAVQV| Address to Output Delay| CE/PGM = OE =V, 350 450 ns
tce |TELQV| CE to Output Delay OE = ViL 350 450 ns
toe | TGLQV| OE to Output Delay CE/PGM = VL 120 120 ns
tor @ |TGHQz| OF or CE High to Out- CE/PGM = V. o | 100 | o | 100 | ns
put Hi.z
ton |TAXQX| Address to Output Hold | CE/PGM = OE = V. 0 0 ns
too | TEHQZ| CE to Output Hi.z OE = VL 0 100 0 100 ns
CAPACITANCE
Ta=25C,f=1MHz
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin =0V 4 6 pF
Cout Output Capacitance Vour = 0V 8 12 pF
NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vep.

1
2. Typical conditions are for operation at : Ta = 25°C, Vcc = 5V, Vep = Vce and Vss = OV.
3. Vep may be connected to Vcc except during program.
4. Capacitance is guaranteed by periodic testing. Ta = 25°C, f = 1MHz.
5. tor is specified from OE or CE whichever occurs first. This parameter is only sampled and not 100% tested.
6. Ta = -40°C to +85°C for the F6 version (extended range).

Ly SGS-THOMSON
Y/, MICROELECTRONIGS
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M/ET2716

READ OPERATION (Continued)

AC TEST CONDITIONS
Input Rise and Fall Times : <20 ns
Input Pulse Levels : 0451024V

Figure 3 : AC Testing Input/Output Waveform

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

13V
N914
2.4
2.0 2.0
>TEST POINTS< 3.3kn
0.45 ot of DEVICE
UNDER out
TEST
CL=100pF
VROOO516
VROD0517
Figure 5 : AC Waveforms
ViH — e — -
i h
ADDRESSES ADDRESS VALID ><
Vi N o _ 7
Viu
CE /
Vi e 7
tce
Viu —
OE / o 24
Vi o /| DF
t
(£) OE t
tace OH
ViH o g
OUTPUT HIGH 2 & VALID OUTPUT }-ﬂ
Vi A\ o 7
VROO0618

NOTES : 1. Typical values are for Taws = 25°C and nominal supply voltage.

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

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

4. tor is specified from OE or CE whichever occurs first.

419 ‘ GS-THOMSO
/. ?ﬂuc%@@m@gm@smu@'g
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M/ET2716

DEVICE OPERATION

The M/ET2716 has 3 modes of operation in the
normal system environment. These are shown in
Table 1.

READ MODE _
The M/ET2716 read operation requires that OE =
Vi, CE/PGM = VL and that addresses A0-A10
have been stabilized. Valid data will appear on
the output pins after time tacc, toe or tce (see
Switching Time Waveforms) depending on which
is limiting.

DESELECT MODE _
The M/ET2716 is deselected by making OE =
ViH. This mode is independent of CE/PGM and
the condition of the adresses. The outputs are
Hi-Z when OE = V4. 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
standby mode by making CE/PGM = V. This is
independent 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 Vep must be maintained at 5V.
Access time at power up remains either tacc or
tce (see Switching 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
erasure. Table Il shows the 3 programming
modes.

PROGRAM MODE

The M/ET2716 is programmed by introducing "0"s
into the desired locations. This is done 8 bhits (a
byte) at a time. Any individual address, a se-
quence of addresses, or addresses chosen at ran-
dom may be programmed. Any or all of the 8 bits
associated with an address location may be pro-
grammed with a single program pulse applied to
the chip enable pin. All input voltage levels includ-
ing the program pulse on chip enable are TTL
compatible. The programming sequence is :

Table 2 : Programming Modes (Vcc = 5V)

Table 1 : Operating Modes (Vcc = Vpp = 5V)

PIN NAME/NUMBER
MODE c%’PG)M OE(G) | OUTPUTS
20 9-11, 13-17
18
READ Vi Vi Dout
DESELECT| Don'’t Care Vin Hi-Z
STANDBY ViH Don’t Care Hi-Z
With Vep = 25V, Voc = 5V, OE = Vi and

CE/PGM = Vi, an address is selected and the
desired data word is applied to the output pins
(ViL = "0" and ViH = "1" for both address and
data). After the address and data signals are
stable the program pin is pulsed from ViL to Vi
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 (Vin or higher) must not be maintained
longer than tpwMax) on the program pin during
programming. M/ET2716’s may be programmed
in parallel with the same in this mode.

PROGRAM VERIFY MODE

The programming of the M/ET2716 may be veri-
fied either 1 word at a time during the programm-
ing (as shown in the timing diagram) or by read-
ing all of the words out at the end of the pro-
gramming sequence. 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 programming modes.

PROGRAM INHIBIT MODE

The program inhibit mode allows programming
several M/ET2716’s simultaneously with different
data for each one by controlling which ones re-
ceive the program pulse. All similar inputs of the
M/ET2716 may be paralleled. Pulsing the pro-
gram pin (from ViL to ViH) will program a unit
while inhibiting the program pulse to a unit will
keep it from being programmed and keeping
OE = Vi4 will put its outputs in the Hi-Z state.

57
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PIN NAME/NUMBER
MODE CE/PGM (E/P) OE (G) Vep OUTPUTS
18 20 21 9-11,13-17
PROGRAM Pulsed ViL to Vin Vin 25 Din
PROGRAM VERIFY ViL Vi 25 (5) Dour
PROGRAM INHIBIT ViL Vin 25 Hi-Z
SGS-THOMSON 5/9
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M/ET2716

ERASING

The M/ET2716 is erased by exposure to high in-
tensity ultraviolet light through the transparent
window. This exposure discharges the floating
gate to its initial state through induced photo cur-
rent. 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 yielding a total
integrated dosage of 15 watt-seconds/cm? power
rating is used. The M/ET2716 to be erased
should be placed 1 inch away from the lamp and
no filters should be used.

Figure 6 : Timing Diagram

An erasure system should be calibrated peri-
odically. The distance from lamp to unit should be
maintained at 1 inch. The erasure time is in-
creased by the square of the distance (if the dis-
tance is doubled the erasure time goes up by a
factor of 4). Lamps lose intensity as they age, it is
therefore important to periodically check that UV
system is in good order. This will ensure that the
EPROM programs are being completely erased.
Incomplete erasure will cause symptoms that can
be misleading. Programmers, components, and
system designs have been erroneously sus-
pected when incomplete erasure was the basic
problem.

PROGRAM MODE
PROGRAM PROGRAM VERIFY
<— (OE VIH) %h (OE VL) —
v I
IH
ADDRESSES v, CURRENT ADDRESS X ADDRESS X + 1
tas tan DATA OUT
(TAVPH)>| (TPLAX) VALID ADDRESS X
DATA ViH ;ATA IN STABLE Hi Z DATA IN STABLE
VIL CURRENT ADDRESS X tCE ADDRESS X + 1
Tor |& (TGLQV) L tpr
(Tehaz) (TGHQZ)
— V — l
H DH > —
G vy tps P TPLDX) |
P— TDVPH PW
(TPHPL)
L os
v (TGHPH) toH
En H (TPLGX)
ViL
K
tpR tpr
(TPH1PH2) (TPL1PLY).
VROO0519
NOTE : Symbols in parentheses are proposed JEDEC standard.
6/9 Ly7 SGS-THOMSON
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M/ET2716

PROGRAMMING OPERATION
DC AND OPERATING CHARACTERISTICS

(TAa=25°C +5°C, Vcc =5V + 5V, Vpp =25V £ 1V) Notes 1 and 2

Symbol Parameter Values Unit
Min Typ Max
w® Input Leakage Current 10 pA
Vi Input Low Level -0.1 0.8
ViH Input High Level 2.0 Vee+1
lcc Vcc Power Supply Current 100 mA
lpp1 Vpp Supply Current 5 mA
Ippp © Vpep Supply Current During Programming Pulse 30 mA
AC CHARACTERISTICS .
(TA=25°C+£5°C,Vcc =5V + 5%, Vpp =25V £ 1V) Notes 1, 2 and 6
Symbols Parameter Values Unit
Stand Jedec Min Typ Max
tas TAVPH Address Setup Time 2 us
tos TGHPH | OE Setup Time 2 us
tos 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
tor @ TGHQZ | Chip disable to Output Float Delay 0 100 ns
toe @ TGLQV Output Enable to Ouput Delay 120 ns
tpw TPHPL Program Pulse Width 45 50 55 ms
ter TPH1PH2 | Program Pulse Rise Time 5 ns
L teF TPL2PL1 Program Pulse Fall Time 5 ns

NOTES : 1. Vcc must be applied at the same time of before Ver and removed after or at the same time as Vee. To prevent
damage to the device it must not be inserted into a board with power applied.
2. Care must be taken to prevent overshoot of the Vep supply when switching + 25V.
3. 0.45V < Vi < 5.25V.
4. CE/PGM = Vi, Vpp = Vce.

5. Vep = 26V.

6. Transition times < 20 ns unless otherwise noted.

[’7 SGS-THOMSON

« MICROELECTRONICS
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M/ET2716

Figure 7 : Switching Time Waveforms

Read Cycle (CE/PGM = VIL)

ViH A
ADDRESSES VALID D< VALID
Vi L
L t oy
(TAXQX) >
ViH \  —
OUTPUT ENABLE _\
ViL }
toE DF
t acce (TGLQV)  (TGHQ2Z) =
VoH (TAVQV) i
OUTPUT Hi-Z VALID Hi-Z
VoL
Read Cycle (OE = VIL)
Vi A__r
ADDRESSES % VALID VALID
Vi |
L t ol
(TAXQX)
ViH \
CHIP ENABLE \
Vi A\ .
CE oD
t (TELQV)  (TEHQZ) -
ACC
VoH TAVQV)
ouTPUT Hi-Z VALID Hi-Z
Vor
Standby Power Down Mode (bi = VIL)
ViH
ADDRESSES VALID VALID
Vi
t CE
<—('FELQV)
ViH
CHIP ENABLE v STANDBY ACTIVE STANDBY
L
t t
oD ACC
< (TEHQZ) — K—(TAVaQv)
Vo —————————\ .
OH ==/ALib FoR Hi-Z VALID FOR Hi-Z
OUTPUT Vo CURRENT ADDRESS CURRENT ADDRESS
VROO0520
NOTE : Symbols in parentheses are proposed JEDEC standard.
8/9 c" SGS-THOMSON
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M/ET2716

ORDERING INFORMATION

Part Number Access Time Supply Voltage Temp. Range Package
ET2716Q 450 ns 5Vt 5% 0to +70°C DIP-24
ET2716Q-1 350 ns 5V +10% 0to +70°C DIP-24
M2716F1 450 ns 5Vt 5% 0to +70°C DiP-24
M2716-1F1 350 ns 5V +10% 0to +70°C DIP-24
M2716F6 450 ns 5Vt 5% -40 to +85°C DIP-24
M2716-1F6 350 ns 5V +10% -40 to +85°C DiP-24

PACKAGE MECHANICAL DATA
Figure 8 : 24-PIN CERAMIC DIP BULL’S EYE
P Dim. mm inches
Min | Typ | Max | Min | Typ | Max
A 32,00 1.259
B [13.05 13.36] 0.514 0.526
N7 LG | 890 5.08|0.154 0.200
" D | 3.00 0.118
L D1 | 3.40 0.134
e E | 050 1.78] 0,020 0.070
N e3 27.94 1.10

F | 229 2.79/ 0.090 0.110
G | 040 0.55| 0.016 0.022
|| 147 1.42( 0.046 0.056
| 127 1.52| 0.050 0.060
OPTION L | 022 0.31|0.009 0.012
M | 152 2.49( 0,060 0.098

N
- — N1 0 | 10| 0 10°
o P [15.40] | 15.80| 0.606 0622
1 Q 5.71 0.225
e i e o | 6.86 7.36| 0.270 0.290

FDIP24W

E- SGS-THOMSON
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M2732A

32K (4K x 8) NMOS UV EPROM

FAST ACCESS TIME : 200 ns.

0 TO + 70 °C STANDARD TEMPERATURE
RANGE.

m — 40 TO + 85 °C EXTENDED TEMPERATURE
RANGE.

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

m INPUTS AND OUTPUTS TTL COMPATIBLE
DURING READ AND PROGRAM.

m COMPLETELY STATIC.
m 21V PROGRAMMING VOLTAGE.

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. The M2732A with its single + 5V power
supply and with an access time of 200 ns, is ideal
for use with the high performance + 5V micro-
processors such as the Z8%, Z80* and Z8000*.

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

PIN FUNCTIONS

A0-A11 ADDRESS INPUT

CE CHIP ENABLE INPUT
OE OUTPUT ENABLE INPUT
00-07 * DATA INPUT/OUTPUT

FDIP-24

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

A7
A6
A5
A4
A3
A2
A1
AO
00
01
02
GND

Vee
A8
A9
A1l
BE/Vpp
A10
CE
o7
06
05
04
03

©ONDO O AN =
gooooooooooo

VRO00854

August 1990
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M2732A

Figure 2 : Block Diagram

vCC o0——
GND O——> DATA OUTPUT
VPP O > 00-07
/—/%
6_E OUTPUT ENABLE
CHIP ENABLE AND
CE PROG LoGIC OUTPUT BUFFERS
N v v
— DECODER GATING
—
AO-AT1
ADDRESS —
INPUTS —>
— X 32768 BIT
3 DECODER CELL MATRIX
|
VR000821
ABSOLUTE MAXIMUM RATINGS
Symbol Parameters Values Units
Vi All input or Output voltages with respect to ground +6 to -0.6 "
Vpp Supply voltage with respect to ground +22 t0 -0.6 \"
T Ambient temperature under bias F1/-2F1/-3F1/-4F1 -10 to +80 °C
AV F6/4F6 -50 to +95 °C
Tsta Storage temperature range -65 to +125 ‘C

NOTE : 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 oper-
ational sections of this specification is not implied. Exposure to absolute maximum rated conditions for extended periods may

affect device reliability.

OPERATING MODES
PINS
MODE CE OE/Vpp Vee OUPUTS
(18) (20) (24) (9-11,13-17)
READ ViL Vi +5 Dout
STANDBY Vi Dont't Care +5 HIGH Z
PROGRAM Vi Vep +5 Din
PROGRAM VERIFY Vi Vi +5 Dout
PROGRAM INHIBIT ViH Vpp +5 HIGH Z
27 SGS-THOMSON

32

or.

®

MICROELECTRONICS



M2732A

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6
Operating Temperature Range 0to 70°C -40to 85°C

(Example for 0°C to 70°C Oper. Temp. Range)

SELECTION CODE

2F1, F1, 3F1, 4F1

20F1, 25F1, 30F1, 45F1

Vcc Power Supply (1) 5V +5% 5V + 10%
DC AND OPERATING CHARACTERISTICS
- Values )
Symbol Parameter Test Condition 3 Unit
Min | Typ® | Max
I Input Leakage Current Vin = 5.5V 10 uA
Lo Output Leakage Current Vout = 5.5V 10 LA
lcct @ Vce Current Standby CE=Vh OE=VL 35 mA
lec2 ® | Vo Current Active CE=0E =V 70 125 mA
Vi Input low voltage -0.1 +0.8 \
ViH Input high voltage 2.0 Vee+ 1 \
VoL Output Low voltage loL=2.1 mA 0.45 \
Vo Output high voltage lon = -400 pA 2.4 \Y
AC CHARACTERISTICS
2732A-2 2732A 2732A-3 2732A-4
Symbol Parameter c 0-:-1edsi:ion 2732A-20 2732A-25 2732A-30 2732A-45 | Unit
Min | Max | Min | Max | Min | Max | Min | Max
tacc ggﬂ:iss to Output | =E_GE-v, 200 250 300 450 | ns
tce | CEto Outputdelay | OE=Vi 200 250 300 450 | ns
toe | OE to Output Delay | CE=ViL 100 100 150 150 | ns
tor | QE iGNt OUpUt | ge v | 0 | 60 | 0 | 60 | O | 130 | o | 180 | ns
Output hold from
address, CE or OE | == _&=_
tox whichever occured E=OB=Vi.| 0 0 0 0 ns
first
CAPACITANCE®
(Tams = 25°C, f = 1 MHz)
Symbol Parameter Test Condition Min Typ Max Unit
| -
Ot 6n%J\t/ '?Papacnance except Viy = OV 4 6 oF
Cing OE/Vpp Input Capacitance Vin = 0V 20 pF
Cout Output Capacitance Vourt = 0V 8 12 pF
NOTES : 1. Vec must be applied simultaneously or before Vep and removed simultaneously or after Vep.

B W

. Vpp may be connected directly to Vcc except during programming. The supply current would then be the sum of

lcc and lpp1.

. Typical values are for Taws = 25°C and nominal supply voltages.
. This parameter is only sampled and not 100 % tested.

"7 SGS-THOMSON
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M2732A

READ OPERATION (Continued)
AC TEST CONDITIONS

Input Rise and Fall Times <20 ns Timing Measurement Reference Levels :
Input Pulse Levels 0.45 to 2.4V Inputs : 0.8 and 2V - Outputs : 0.8 and 2V
Figure 3 : AC Waveforms
ADDRESSES >( ADDRESS VALID j
> -:K o
E _é
tee
OE /
71 'or®
m
 ace Lo ' oH
- - - - - = B AN
ouTPuT Hienz VALID OUTPUT %Aﬂﬁﬂf_
| S VA
VR000522

NOTES : 1. OE may be delayed up to tacc - toe after the falling edge CE without impact on tacc.
2. tor 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 se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection.

Assuming that the addresses are stable, address
access time (tacc) is equal to the delay from CE
to output (tce). Data is available at the outputs
after the falling edge of OE, assuming that CE
has been low and the 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 125 mA to
35 mA. The M2732A is placed in the_standby
mode by applying a TTL high signal to CE input.
When in standby mode, the outputs are in a high
impedance state, independent of the OE input.

a/7
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TWO LINE OUTPUT CONTROL

Because M2732A’s are usually used in larger
memory arrays, this product features a 2 line con-
trol 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.

To most efficiently use these two control lines, it
is recommended that CE be decoded and used
as the primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.

Ky, SN




M2732A

PROGRAMMING OPERATION
(Tame = 25°C £ 5°C, Vec® =5 V£ 5 %, Vpp® 3 =21 V£0.5V)

DC AND OPERATING CHARACTERISTICS

- T val
Symbol Parameter Test Cond|t1|on alues Unit
(see note 1) Min Typ Max
I Input Current (All Inputs) Vin= ViLor Viy 10 pA
ViL Input Low Level -0.1 0.8 %
Vi Input High Level 2.0 Vce+1 Vv
Output Low Voltage During _
VoL Verify loL =2.1 mA 0.45 Vv
Output High Voltage During .
Von Verify lon = -400uA 2.4 v
lece Vcc Supply Current (Verify) 70 125 mA
Ipp Vep Supply Current CE = Vi, OE = Vpp 30 mA
AC CHARACTERISTICS
iti Val
Symbol Parameter Test Contd|t1|on alues Unit
(see note 1) Min Typ Max
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
Chip Enable to Output Float
tor Delay 0 130 ns
tov Data valid from CE CE=Vy, OE=Vy 1 us
CE Pulse Width During
Tew Programming 45 50 55 ms
CE Pulse rise time During
teRT Programming 50 ns
tvR Vpp recovery time 2 us

NOTES : 1. Product is guaranteed only if programmed within described specifications.
2. Voc must be applied simultaneously with or before Ver and removed simultaneously with or after Vep. The
M2732A must not be inserted into or removed from a board with Vep at 21 + 0.5V. Otherwise damage may occur
to the device.
3. The maximum allowable voltage which may be applied to the Vep pin during programming is +22V. Care must be
taken when switching the Vep supply to prevent overshoot exceeding this 22V maximum specification.

Ly7 SGS-THOMSON 57
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M2732A

Figure 4 : Programming Waveforms

PROGRAM
PROGRAM VERIFY
ADDRESSES >< ADDRESS N ><
tAsi2)
Hi 2
/| DATA|IN STABLE DATA OUT VALIDy
DATA ADD N - .
ths(2) tpH(2) tovin DF (0.13)max
\"
t
__ P AH(0)
OE/VPF;I
L ) (‘ (‘
t ! (4psw ) !
OES(2 ms) | OEH(2) | |¢
T e
(5%5 VR(2)
~Vm
CE
vIL | S— _.._.._._.__() <L/
VR000523
NOTES : 1. All times shown in ( ) are minimum and in psec unless otherwise specified.

2. The input timing reference level is 0.8V for a Vi

L and 2V for a Vin.

3. toe and toer are characteristics of the device but must be accommodated by the programmer.

PROGRAMMING

Caution : Exceeding 22V on pin (Vep) will dam-
age the M2732A.

When delivered, and after each erasure, all bits of
the M2732A are in the "1" state. Data is intro-
duced by selectively programming "0’s" into the
desired bit locations. Although only "0’s" will be
programmed, both "1’s" and "0’s" can be
presented 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/Vep input is at 21V. A 0.1uF capacitor
must be placed across OE/Vpp and ground to
suppress spurious voltage transients which may
damage 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
msegc, active low, TTL program pulse is applied to
the CE input. A program pulse must be applied at
each address location to be programmed. Any
location can be programmed at any time - either
individually, sequentially, or at random. The pro-

617 (37 SGS-THOMSON
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gram 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.
Like inputs of the paralleled M2732As may be
connected 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. A TTL level
program pulse applied to a 2732A’s CE input with
OE/Vpp_at 21V will program that 2732A. A high
level CE input inhibits the other 2732As from
being programmed.

PROGRAM VERIFY
A verify should be performed on the programmed
bits to determine that they were correctly pro-

grammed. The verify is curried out with OE/Vep
and CE at VL.




M2732A

ERASURE OPERATION

The erasure characteristics of the M2732A are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and certain types of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M2732A in
approximately 3 years, while it would take ap-
proximately 1 week to cause erasure when ex-
posed to the direct sunlight. If the M2732A is to
be exposed to these types of lighting conditions
for extended periods of time, it is suggested that

ORDERING INFORMATION

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 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?,
The erasure time with this dosage is approxi-
mately 15 to 20 minutes using an ultraviolet lamp
with 12000 uW/cm? 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 Voltage Temp. Range Package
M2732A-2F1 200 ns 5Vt 5% 0to+70°C FDIP24-W
M2732AF1 250 ns 5Vt 5% 0to+70°C FDIP24-W
M2732A-3F1 300 ns 5Vt 5% Oto+70°C FDIP24-W
M2732A-4F1 450 ns 5Vt 5% 0to+70°C FDIP24-W
M2732A-20F1 200 ns 5V +10% Oto+70°C FDIP24-W
M2732A-25F1 250 ns 5V+10% 0to +70°C FDIP24-W
M2732A-30F1 300 ns 5V+10% Oto+70°C FDIP24-W
M2732A-45F1 450 ns 5V+10% Oto+70°C FDIP24-W
M2732AF6 250 ns 5Vt 5% -40to + 8 5°C FDIP24-W
M2732A-4F1 450 ns 5Vt 5% -40to + 85°C FDIP24-W

PACKAGE MECHANICAL DATA
Figure 5 : 24-PIN CERAMIC DIP BULL'’S EYE

Dim. mm inches
“["'Min | Typ [ Max | Min [ Typ | Max
A 32.00 1.259
B |13.05 13.36/ 0.514 0.526
Cc | 3s0 5.08]0.154 0.200

D | 3.00 0.118
D1 | 3.40 0.134

E | 050 1.780.020 0.070

3 27.94 1.10
F | 229 2.79] 0.090 0.110
G | 040 0.55| 0.016 0.022
1| 147 1.42| 0.046 0.056
| 127 152/ 0.050 0.060
L | 022 0.31]0.009 0.012
M | 152 2.49 0.060 0.098
_> s_/\» - @ % :1 0 10| o 10°
L / e P [15.40 15.80( 0.606 0.622
1 12 1 Q 5.71 0.225
il el o | 686 7.36] 0270 0.290

FDIP24W
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64K (8K x 8) NMOS UV EPROM - OTP ROM

m FAST ACCESS TIME : 180 ns.

m 0 TO + 70 °C STANDARD TEMPERATURE
RANGE.

m — 40 to + 85 °C EXTENDED TEMPERATURE 28
RANGE.
1 1

SINGLE + 5V POWER SUPPLY. FDIP-28 PDIP-28
+ 10 % Vcc TOLERANCE AVAILABLE.
LOW STANDBY CURRENT (35mA max). (Ordering information at the end of the datasheet)
TTL COMPATIBLE DURING READ AND PROGRAM.

FAST PROGRAMMING ALGORITHM.

ELECTRONIC SIGNATURE.

////////\
O

Ny

-

Figure 1 : Pin connection

DESCRIPTION

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

Vpp

It is housed in a 28 pin Window Ceramic Frit Seal A2
package. The transparent lid allows the user to A7
expose the chip to ultraviolet light to erase the bit AB
pattern. A new pattern can then be written to the AS
device by following the programming procedure. A4

In order to meet production requirements (cost ::
effective solution, this product is also offered in a A1l
plastic DIL package). A0
00
01

PIN NAMES 02
GND

1
2
3
4
5
6
7
8

AO-A12 ADDRESS INPUT

CE CHIP ENABLE INPUT
OE OUTPUT ENABLE INPUT
PGM PROGRAM

N.C. NO CONNECTION
00-07 DATA INPUT/OUTPUT

VRDO0BSS
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M2764A

Figure 2 : Block Diagram

DATA OUTPUT
00-07
—
OE——{ OUTPUT ENABLE
PGM——CHIP_ENABLE AN
GE—>L_PROG LOGIC OUTPUT BUFFERS
— Y - Y
— DECODER H GATING
_ i
AO-A12
ADDRESS —
INPUTS — X
— BIT
—>  DECODER cgff 9 ATRIX
—>
—
VR0O0524
Symbol Parameters Values Units
Vi All Input or Output voltages with respect to ground +6.5 10 -0.6 Vv
Vep Supply voltage with respect to ground +141t0 0.6 \
T Ambient temperature under bias /F1 -10 to +80 ‘C
AMB IF6 -50 to +95 °C
Tsta Storage temperature range -65to +125 ‘C
VA9 Voltage on pin 24 with respect to ground +13.5t0-0.6 \"

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-

ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

MODE — FE
CE OE A9 PGM Vep Vee OUTPUTS

READ Vi Vi X Vin Vce Vee Dout
OUTPUT DISABLE : ViL ViH X VIH Vee Vee HIGH Z
STANDBY ViH X X X Vce Vee - HIGH Z
FAST PROGRAMMING Vi ViH X Vi Vpp Vce Din
VERIFY ViL Vi X ViH Vep Vee Dour
PROGRAM INHIBIT Vi X X X Vep Vee HIGH Z
ELECTRONIC SIGNATURE Vi Vi VH Vi Vce Vee CODES

NOTE : X can be Vi or Vi . Vi = 12V = 0.5V

2/11
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M2764A

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6
Operating Temperature Range 0°'Cto +70°C -40°C to +85°C
SELECTION CODE 1F1, 2F1, F1 18F1, 20F1, 25F1
(Example for 0°C to 70°C Oper. Temp. Range) 3F1, 4F1 30F1, 45F1
Vcc Power Supply (1) 5V £ 5% 5V £ 10%
DC AND OPERATING CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Typ (3) Max
I Input Load Current ViN = 5.5V 10 uA
Lo Output Leakage Current Vour = 5.5V 10 pA
Ipp1® | Vpp Current Read Vep = 5.5V 5 mA
lcc1® | VCC Current Standby CE = Vi 35 mA
lcce® | VCC Current Active CE=0E= V| 75 mA
Vi Input Low Voltage -0.1 +0.8 Vv
ViH Input High Voltage 2.0 Vee + 1 Y
VoL Output Low Voltage IOL =2.1 mA 0.45 Y
VoH Output High Voltage lon = -400pA 2.4 '
Vep® | VPP Read Voltage © Vgc =5V +0.25V 3.8 Vee Y
AC CHARACTERISTICS
Vee 5% 2764A-1 | 2764A-2 | 2764A | 2764A-3 | 2764A-4
Symbol Parameter Vec £10% | 2764A-18 | 2764A-20) 2764A-25 | 2764A-30| 2764A-45 | it
Test " . . .

Condition Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tacc Address to Output Delay | CE = OE = Vi_ 180 200 250 300 450 | ns
tce CE to Output Delay OE=Vy 180 200 250 300 450 | ns
toe OE to Output Delay CE=ViL 65 75 100 120 150 | ns
toe® OE High to output Float CE=Vy 551 0 | 55| 0 |60 0 |105| 0 {130] ns

Output Hold from )
Address CE or OE = _=E
tor Whichever Occurred CE=OE=Vi| 0 0 0 0 0 ns
First
CAPACITANCE®
(Tams = 25°C, f = 1 MHz)
Symbol Parameter Test Condition Min Typ (2) Max Unit
Cin Input Capacitance VIN = OV 4 6 pF
Cout Output Capacitance Vour = 0V 8 12 pF
NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vep.
2. Vpp may be connected directly to Vcc except during programming. The supply current would then be the sum of
lcc and ipp1.
3. Typical values are for Tame = 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.

Ly, S5s-THOMSON s

> MICROELECTRONICS
41




M2764A

READ OPERATION (Continued)

AC TEST CONDITIONS
Input Rise and Fall Times : <20 ns
Input Pulse Levels 1 04510 24V

Figure 3 : AC Testing Input/Output Waveform

2.4

20 20
>TEST POINTS <
0.45 08 08

VR000609

Figure 5 : AC Waveforms

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

1.3V
e
1N914
3.3kn
DEVICE
UNDER | ouT
TEST

I CL=100pF

CL INCLUDES JIG CAPACITANCE VRO00B10

ViH

4
ADDRESSES >< ADDRESS VALID ><
v

tacc

OuUTPUT HIGH 2

Vi

/K tor

VALID OUTPUT } HiGH 2

VR000611

NOTES : 1. Typical values are for Tams = 25°C and nominal supply voltage.

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

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

4. tor is specified from OE or CE whichever occurs first.

411
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M2764A

DEVICE OPERATION

The seven modes of operations of the M2764A
are listed in the Operating Modes table. A single
5V power supply is required in the read mode. All
inputs are TTL levels except for Vep and 12V on
A9 for Electronic 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 se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection.

Assuming that the addresses are stable, address
access time (tacc) is equal to the delay from CE
to output (tce). Data is available at the outputs
after the falling edge of OE, assuming that CE
has been low and the addresses have been
stable for at least tacc-toe.

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.

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
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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus.

This ensures 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
EPROMSs require careful decoupling of the de-

vices. The supply current, lcc, has three seg-
ments that are of interest to the system designer
: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of CE. The
magnitude of the transient current peaks is de-
pendent on the capacitive and inductive loading
of the device at the output. The associated tran-
sient voltage peaks can be suppressed by com-
plying with the two line output control and by
properly selected decoupling capacitors. It is rec-
ommended that a 1uF ceramic capacitor be used
on every device between Vcc 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
4.7uF bulk electrolytic capacitor should be used
between Vcc and GND for every eight devices.
The bulk capacitor should be located near the
power supply connection point. 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 (Vep) will dam-
age the M2764A.

When delivered (and after each erasure for UV
EPROM), all bits of the M2764A are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by ultraviolet
light erasure.

The M2764A 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 required for the address and data inputs
are TTL.

FAST PROGRAMMING ALGORITHM

Fast Programming Algorithm rapidly programs
M2764A EPROMSs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also en-
sured 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 utilizes two different pulse types : initial
and overprogram.

LNy SGS-THOMSON s
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M2764A

DEVICE OPERATION (Continued)

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 iteration counter and is equal to the number of
the initial one millisecond pulses applied to a par-
ticular M2764A location), before a correct verify
occurs. Up to 25 one-millisecond pulses per byte
are provided for before the over program pulse is
applied.

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

PROGRAM INHIBIT

Programming of multiple M2764A 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 ap-
plied to a M2764A’s CE input, with Vep at 12.5V,
will program that M2764A. A high level CE input
inhibits the other M2764A from being pro-
grammed.

PROGRAM VERIFY

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

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25 °C +
5 °C ambient temperature range that is required
when programming the M2764A.

ELECTRONIC SIGNATURE MODE

To activate this mode, the programming equip-
ment must force 11.5V to 12.5V on address line
A9 (pin 24) of the M2764A. Two identifier bytes
may then be sequenced from the device outputs
by toggling address line A0 (pin 10) from VL to
ViH. All other address lines must be held at ViL
during Electronic Signature mode. Byte 0 (A0 =
VL) represents the manufacturer code and byte 1
(A0 = ViH) the device identifier code. For the
SGS-THOMSON M2764A, these two identifier
bytes are given below.

ERASURE OPERATION (Applies for UV EP-
PROM)

The erasure characteristic of the M2764A is such
that erasure begins when the cells are exposed
to light with wavelengths shorter than approxi-
mately 4000 A. It should be noted that sunlight
and some type of fluorescent lamps have wave-
lengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M2764A in
about 3 years, while it would take approximately
1 week to cause erasure when exposed to direct
sunlight. If the M2764A 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 M2764A window to prevent unintentional
erasure. The recommended erasure procedure
for the M2764A is exposure to short wave ultravi-
olet light which has wavelength 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approxi-
mately 15 to 20 minutes using an ultraviolet lamp
with 12000 pW/cm? power rating. The M2764A
should be placed within 2.5 ¢cm (1 inch) of the
lamp tubes during the erasure. Some lamps have
a filter on their tubes which should be removed
before erasure.

PINS
IDENTIFIER T Hex
' A0 o7 06 05 04 03 02 01 00 Data
MANUFACTURER CODE ViL | 1 0 0 0 0 20
DEVICE CODE ViH 0 0 0 0 08
611 (37 SGS-THOMSON
’I@ MICROELECTRONICS
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M2764A

PROGRAMMING OPERATION

(Tams = 25°C £ 5°C, VeV = 6V + 0.25V, Vppl!) = 12,5V + 0.3V)

DC AND OPERATING CHARACTERISTICS

iti Value:
Symbol Parameter Test Contdlt;on alues Unit
(see note 1) Min Typ Max
It Input Current (All Inputs) Vin = ViLor Vih 10 pA
Vi Input Low Level (All Inputs) -0.1 0.8 \
ViH Input High Level 2.0 Vee \
Output Low Voltage During B
VoL Verify loL=2.1 mA 0.45 V
Output High Voltage During _
VoH Verify lon = -400uA 2.4 \'
Vce Supply Current (Pro-
lecz | gram & Verify) 7% mA
Ippa \g/rpapmS)upply Current (pro- CE=VL 50 mA
Vi A9 Electronic Signature Volt- 15 125 Y
age
AC CHARACTERISTICS
Symbol Parameter Test Condit1ion Values Unit
(see note 1) Min Typ Max
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
Output Enable Output Float
toFP4) Delay 0 130 ns
tvps Vpp Setup Time us
tvcs Vce Setup Time 2 us
tces CE Setup Time us
tpw | PGM Initial Program Pulse (see Note 3) 0.95 10 1.05 ms
Width
topw | GM Overprogram Pulse (See Note 2) 285 7875 | ms
Width
toe Data Valid from OE 150 ns
NOTES : 1. Vcc Must be applied simultaneously or before Vep and removed simultaneously or after Vep.

counter value X.

INES

. Initial Program Pulse width tolerance is 1msec + 5%.
. 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).

Ly, S THONEN

2. The length of the overprogram pulse may vary from 2.85 msec to 78.75 msec as a function of

the iteration
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M2764A

Figure 6 : Programming Waveforms

PROGRAM VERIFY
Viy -
ADDRESSES >< ADDRESS STABLE K
Vi : R .
AS N AH
v )
H i ! HIGH
pata [ DATA IN STABLE ,HIGHZ /10,74 our vauo
Vv )
L Tos t bu « t prp
12.5V ) 2
vep / tvps
5V
6V I —
Vce ‘
v vcs
Vi
CE
ViL : 55
CES
Vi ———————— v 55
PGM \ /
v |
i t toes. |t oE
PW
~Viy
OE topw
Vi —s

VR000528

NOTES : 1. The input timing reference level is 0.8V for a Vi and 2V for a Vin.
2. toe and torp are characteristics of the device but must be accommodated by the programmer.
3. When programming the M2764A a 0.1pF capacitor is required across Ver and GROUND to suppress voltage tran-
sients which can damage the device.

8/11 [Ny SGS-THOMSON
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M2764A

Figure 7 : Fast Programming Flowchart
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M2764A

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M2764A-1F1 180 ns 5Vt 5% 0°C to +70°C DIP-28
M2764A-2F1 200 ns 5Vt 5% 0°C to +70°C DIP-28
M2764AF1 250 ns 5V+ 5% 0°C to +70°C DIP-28
M2764A-3F1 300 ns 5V 5% 0°C to +70°C DIP-28
M2764A-4F1 450 ns 5V+ 5% 0°C to +70°C DIP-28
M2764A-18F1 180 ns 5V £ 10% 0°C to +70°C DIP-28
M2764A-20F1 200 ns 5Vt 10% 0°C to +70°C DIP-28
M2764A-25F1 250 ns 5V+ 10% 0°C to +70°C DIP-28
M2764A-30F1 300 ns 5V+ 10% 0°C to +70°C DIP-28
M2764A-45F1 450 ns 5V + 10% 0°C to +70°C DIP-28
M2764AF6 250 ns 5Vt 5% -40°C to +85°C DIP-28
M2764A-4F6 450 ns 5Vt 5% -40°C to +85°C DIP-28

PACKAGE MECHANICAL DATA
Figure 8 : 28-PIN CERAMIC DIP BULL’S EYE
P
mm inches
Dim.
T Min LTyp Max | Min | Typ | Max
 — —| [ A 38.10 1.500
N1 8 505 13.36] 514 526
c | 890 5.08] .154 199
M G l P L D | 300 118
e3 N E | 050 1.78| .020 .070
e3 33.02 1.300
F | 229 2.79| 090 110
A G | 040 055| .016 027
OPTION | 117 1.42| .046 .056
= L | 022 0.31| .009 012
28 15
M | 152 2.49] 060 .098
LN v
- \& J - - = N1 0 100 0 10"
; " P | 1540 15.80| 606 622
OOoo0ooOoo0oo0oOoooOoOooOoooonT T l‘l Q 571 225
— o | 686 7.36| .270 290

10/11
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M2764A

ORDERING INFORMATION - OTP ROM

Part Number

Access Time Supply Voltage Temp. Range Package
ST2764A-20 CP 200 ns 5V+ 10% 0°C to +70°C DIP28
ST2764A-25 CP 250 ns 5V+ 10% 0°C to +70°C DIP28
NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.
PACKAGE MECHANICAL DATA - OTP ROM
Figure 9 : 28-PIN PLASTIC DIP
ol e e W e W W W o W W e W W= W VR000287 mm inches
14 1 Dim
Min | Typ | Max | Min | Typ | Max
A
C at 0.63 025
B 0.45 018
15 28 b1 0.23 0.31| .009 012
R R R T R T R T ST S R T b2 1.27 050
4—‘*‘ D1 o]
D D 37.34 1.470
£ E 15.20 16.68| .598 .657
e 2.54 .100
e3 33.02 1.300
e4
F 14.10 555
| 4.45 A75
L 3.30 130
K1
K2
11/11
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(v SGS-THOMSON
Y. ticrozLEcTRONIGS M27128A

128K (16K x 8) NMOS UV EPROM - OTP ROM

m FAST ACCESS TIME : 200 ns.

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. FDIP-28 PDIP-28
m LOW STANDBY CURRENT (40mA MAX).

A ) h
s TTL PROGRAM DURING READ AND PRO- (Ordering information at the end of the datasheet)

GRAM.

m FAST PROGRAMMING ALGORITHM. Figure 1 : Pin Connection
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 Vep 1 28] Vec
words by 8 bits and manufactured using SGS- A2 (2 271 PGM
THOMSON’ NMOS-E3 process. A7 (3 260 A13
. . N o A6 [ 4 25] A8
It is housed in a 28 Pin window Ceramic Frit Seal A5 [ 5 240 A9
package. The transparent lid allows the user to Ad (6 23] AN
expose the chip to ultraviolet light to erase the bit A3 [ 7 22 OF
pattern. A new pattern can then be written to the A2 08 211 A10
device by following the programming procedure. Al O9 200] CE
In order to meet production requirements cost ef- AO 107
fective solution, this product is also offered in a 00 i 06
plastic DIL package. 01 I o5
02 0 o4
GND 03
PIN NAMES
A0-A13 ADDRESS INPUT VAO00644
CE CHIP ENABLE INPUT
OE OUTPUT ENABLE INPUT
PGM PROGRAM
00-07 DATA INPUT/OUTPUT
August 1990 111
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M27128A

Figure 2 : Block Diagram

Vee o——

GND O—> DATA OUTPUT
00-07

(et

Vpp 0——

OE OUTPUT ENABLE
PGM CHIP_ENABLE AND
CE PROG LOGIC OUTPUT BUFFERS
Y Y
— DECODER GATING
=~
AO-A13
ADDRESS —
INPUTS —3
—> X 131.072 BIT
—> DECODER CELL MATRIX
—

VR000630
ABSOLUTE MAXIMUM RATINGS
Symbol Parameters Values Unit

Vi All Input or Output voltages with respect to ground +6.25 t0 -0.6 v

Vpp Supply voltage with respect to ground +14 t0 -0.6 \'
Tave Ambient temperature under bias /F1 -10 to +80 :C
/F6 - 50 to +95 C

Tsta Storage temperature range -65to +125 °C
VA9 Voltage on pin 24 with respect to ground +13.510-0.6 \"

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES

MODE — @
CE OE A9 PGM Vep Vee OUTPUTS
READ ViL Vi X A Vee Vee Dour
OUTPUT DISABLE ViL ViH X Vi Vce Vee HIGH Z
STANDBY ViH X X X Vee Vce HIGH 2
FAST PROGRAMMING Vie ViH X ViL Vep Vee DIN
VERIFY Vi ViL X ViH Vep Vee Dour
PROGRAM INHIBIT ViH X X X Vep Vee HIGH Z
ELECTRONIC SIGNATURE ViL Vi VH Vi Vce Vce CODES
NOTE : X can be Viy or ViL . Vi = 12V £ 0.5V
Sl Ly, 3TN
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M27128A

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6
Operating Temperature Range 0°Cto +70°C -40°C to +85°C
SELECTION CODE 2F1, F1 20F1, 25F1
(Example for O°C to 70°C Oper. Temp. Range) 3F1, 4F1 30F1, 45F1
Vce Power Supply (1) 5V £ 5% 5V £ 10%
AC CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Typ® Max
Il Input Load Current ViN = 5.5V 10 nA
Lo Output Leakage Current Vour = 5.5V 10 nA
Ipp1® | Vpp Current Read Vpp = 5.5V 5 mA
lcct® | VCC Current Standby CE=Vn 40 mA
lcc2® | VCC Current Active CEV:POEV;V‘L 85 mA
ViL Input Low Voltage -0.1 +0.8 \
ViH Input High Voltage 2.0 Vee + 1 Vv
Vou Output Low Voltage IOL =2.1 mA 0.45 Vv
VoH Output High Voltage loH = -400pA 2.4 \
Vep® | VPP Read Voltage Voc = 5V + 0.25V 3.8 Vee v
AC CHARACTERISTICS
Vee +5% 27128A-2 | 27128A | 27128A-3 | 27128A-4
Symbol Parameters Vec £10% | 27128A-20 | 27128A-25 | 27128A-30 | 27128A-45 | Unit
Test Condition | Min | Max | Min | Max | Min | Max | Min | Max
tace 'S‘;‘,ja';’ss to Output CE-OE-=Vi 200 250 300 450 | ns
toe CE to Output Delay OE =V 200 250 300 450 | ns
toe OE to Output Delay CE=VL | 100 120 150 | ns
tor® OE High to output Float CE =V 0 o |60 | o [105] 0 [130] ns
Output Hold from Ad-
ton g\rlisrs. CE or OE Which- CE-OE=V.| 0 0 0 0 ns
Occurred First
CAPACITANCE® (Tams = 25°C, f = 1 MHz)

Symbol Parameter Test Condition Min Typ? Max | Unit
cn® | Input Capacitance VIN = 0V 4 6 pF
Cout Output Capacitance Vout = 0V 8 12 pF

NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vee.
2. Ver may be connected directly to Vcc except during programming.
The supply current would then be the sum of Icc and Ippi.
3. Typical values are for Tams = 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.

&,
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M27128A

READ OPERATION (Continued)

AC TEST CONDITIONS
Input Rise and Fall Times : <20ns
Input Pulse Levels : 0.4510 2.4V

Figure 3 : AC Testing Input/Output Waveform

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

Il
1.3V
IN914
2.4
20 2.0
>nzsr pomrs< 33kn
0.45 0s 08
DEVICE
UNDER ouT
TEST
I CL=100pF
VROO0597
CL INCLUDES JIG CAPACITANCE  '000G%8
Figure 5 : AC Waveforms
v
H —— - —
/ N/
ADDRESSES ADDRESS VALID x
ViL N o _ 7 K
Vin —
= %
Vi e/
tee
Vin —
OE / t (2.4)
Vi o 7 DF
t
3 OE t
tace OH
Vin - _
OUTPUT HIGH Z /) VALID OUTPUT \1}_ HIGH Z
ViL N e _ 7
VRODDG99

NOTES : 1. Typical values are for Tame = 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. tor is specified from OE or CE whichever occurs first.

411 K 0
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M27128A

DEVICE OPERATION

The seven modes of operation of the M27128A
are listed in the Operating Modes table. A single
5V power 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 se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection.

Assuming that the addresses are stable, address
access time (tacc) is equal to the delay from CE
to output (ice). Data is available at the outputs
after the falling edge of OE, assuming that CE
has been low and the addresses have been
stable for at least tacc-toe.

STANDBY MODE

The M27128A has a standby mode which re-
duces the maximum active power current from
85 mA to 40 mA. The M27128A 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, inde-
pendent of the OE input.

TWO LINE OUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus.

This ensures that all deselected memory devices
are in their low power standby mode and that the
output pins are only active when data is required
from a particular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of NMOS-E3
EPROMs require careful decoupling of the de-

vices. The supply current, lcc, has three seg-
ments that are of interest to the system designer
: the standby current level, the active current
level, and transient current peaks that are pro-
duced by the falling and rising edges of CE. The
magnitude of this transient current peaks is de-
pendent on the capacitive and inductive loading
of the device at the output. The associated tran-
sient voltage peaks can be suppressed by com-
plying with the two line output control and by
properly selected decoupling capacitors. It is rec-
ommended that a 1pF ceramic capacitor be used
on every device between Vcc and GND. This
should be a high frequency capacitor of low in-
herent inductance and should be placed as close
to the device as possible. In addition, a 4.7uF
bulk electrolytic capacitor should be used be-
tween Vcc and GND for every eight devices. The
bulk capacitor should be located near the power
supply connection point. 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 dam-
age the M27128A.

When delivered (and after each erasure for UV
EPPROM), all bits of the M27128A are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
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
required for the address and data inputs are TTL.

FAST PROGRAMMING ALGORITHM

Fast Programming Algorithm rapidly programs
M27128A EPROMSs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also en-
sured as the incremental program margin of each
byte 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 overprogram.

Ly7 SGS-THOMSON 511
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DEVICE OPERATION (Continued)

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 iteration counter and is equal to the number of
the initial one millisecond pulses applied to a par-
ticular M27128A location), before a correct verify
occurs. Up to 25 one-millisecond pulses per byte
are provided for before the over program pulse is
applied.

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 Vcc = Vep = 5V.

PROGRAM INHIBIT

Programming of multiple M27128A’s 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 low
pulse applied to a M27128A’s CE input, with Vrp
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 correctly pro-
grammed. The verify is accomplished with OE at
Vi, CE at Vi, PGM at V|4 and Vpp at 12.5V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. 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

ELECTRONIC SIGNATURE MODE

force 11.5V to 12.5V on address line A9 (pin 24)
of the M27128A. Two identifier bytes may then be

sequenced from the device outputs by toggling
address line AO (pin 10) from ViL to ViH. All other
address lines must be held at Vi during Elec-
tronic Signature mode. Byte 0 (A0 = Vi) repre-
sents the manufacturer code and byte 1 (A0 =
ViH) the device identifier code. For the SGS-
THOMSON M27128A, these two identifier bytes
are given below.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristic of the M27128A is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27128A in
about 3 years, while it would take approximately
1 week to cause erasure when exposed 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 un-
intentional 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/cm?. The erasure time with this dos-
age is approximately 15 to 20 minutes using an
ultraviolet lamp with 12000 pW/cm? power rating.
The M27128A should be placed within 2.5cm
(1 inch) of the lamp tubes during the erasure.
Some lamps have a filter on their tubes which
should be removed before erasure.

PINS.
IDENTIFIER ~ Hex
A0 o7 06 05 04 03 02 01 (o)1} D
ata
MANUFACTURER CODE Vi 0 0 1 0 0 0 0 20
DEVICE CODE ViH 1 0 0 0 1 89
6/11 L§7 SGS-THOMSON
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PROGRAMMING OPERATION
(Tamg = 25°C £ 5°C, VooV = 6V + 0.25V, Vppl") = 12,5V + 0.3V)

DC AND OPERATING CHARACTERISTICS

Test Condition Values .
| Parameter
Symbo e (see note 1) ™ Tvo Viox Unit
It Input Current (All Inputs) Vin=ViLor Vig 10 uA
Vi Input Low Level (All Inputs) -0.1 0.8 v
ViH Input High Level 2.0 Vee + 1 Vv
Output Low Voltage During _
VoL Verify lo=2.1 mA 0.45 Y
Output High Voltage During .
Von Verlty low = -400uA 2.4 Y
Vec Supply Current (Pro-
lecz | gram & Verify) 100 mA
Vpp Supply Current &E _
Ipp2 (Program) CE =V 50 mA
Vio A9 Electronic Signature Volt- 115 125 v
age
AC CHARACTERISTICS
Test Condition Values .
Symbol Parameter (see note 1) ™ Miax 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 us
Output Enable Output Float
toFP(4) Delay 0 130 ns
tvps Vpp Setup Time us
tves Vce Setup Time 2 us
tces CE Setup Time us
tpw | DGM Initial Program Pulse (see Note 3) 0.95 1.0 1.05 ms
Width
topw | FOM Overprogram Pulse (See Note 2) 2.85 7875 | ms
Width
toe Data Valid from OE 150 ns

NOTES : 1. Vcc Must be applied simultaneously or before Vep and removed simultaneously or after Vep.
2. The length of the overprogram pulse may vary from 2.85 msec to 78.75 msec 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. Output float is defined as the point where data is no longer
driven (see timing diagram).

H W
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M27128A

Figure 6 : Programming Waveforms

PROGRAM VERIFY
Vin R
ADDRESSES >< ADDRESS STABLE ><
Vi N R .
AS ‘ AH
ViH z——EE——f—-
/ ! N HIGHZ \
DATA DATA IN STABLE —— DATA OUT VALID|
\" 3 N
IL t 14s t
Tos DH DFP
12,5V A R
Vep tves
5V
v ¢ 2
Vce ;
sv vcs
Y
CE
viL : 55
CES
Vi ———————— s <5
PGM \ /
v N
i t toes_ |t oE
PW
Vi —
OE topw /
Vi M

VR000B28

NOTES : 1. The input timing reference level is 0.8V for a Vi and 2V for a Viu.
2. toe and tore are characteristics of the device but must be accommodated by the programmer.
. When programming the M27128A a 0.1uF capacitor is required across Ver and GROUND to absorb spurious volt-
age transients which can damage the device.

w
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Figure 7 : Fast Programming Flowchart

ADDR-FIRST LOCATION

Vee:6V
Vpp=12.5V

PROGRAM
ONE 1ms PULSE
INCREMENT X

FAIL

VERIFY ONE
BYTE

DEVICE
FAILED

PASS

PROGRAM ONE PULSE
OF 8X-ms DURATION

LAST ADDR?

YES
VeesVpps 5V

INCREMENT
ADDR

DEVICE
FAILED

DEVICE PASSED

VRO00541
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ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M27128A-2F1 200 ns 5Vt 5% 0°Cto +70°C DIP-28
M27128AF1 250 ns 5Vt 5% 0°C 1o +70°C DIP-28
M27128A-3F1 300 ns 5Vt 5% 0°C to +70°C DIP-28
M27128A-4F1 450 ns 5Vt 5% 0°Cto +70°C DIP-28
M27128A-20F1 200 ns 5V £ 10% 0°C to +70°C DIP-28
M27128A-25F1 250 ns 5V £ 10% 0°C to +70°C DIP-28
M27128A-30F1 300 ns 5V + 10% 0°C to +70°C DIP-28
M27128A-45F1 450 ns 5V +10% 0°Cto +70°C DIP-28
M27128AF6 250 ns 5Vt 5% -40°C to + 85°C DIP-28
M27128A-4F6 450 ns 5Vt 5% 40°C to + 85°C DIP-28

PACKAGE MECHANICAL DATA
Figure 8 : 28-PIN CERAMIC DIP BULL’S EYE
P mm inches
Dim.
T i [ il ) Min | Typ | Max | Min | Typ | Max
| ©y @ — B A 38.10 1,500
wul o A NT[B [1305 13.36] 514 526
- Cc | 3% 508 154 199
M G ! i Lt T T a0 118
o3 N E | 050 1.78| 020 070
e3 33.02 1.300
F | 220 2.79] 090 110
A G | 040 055 016 027
OPTION | 17 142 046 056
noooopnooononon L | o022 031] .009 012
28 15 M | 152 249| 060 098
/1N N
- \ J - - @ = N1 [ 0] o 10
r’ P 15.40 15.80| .606 622
1 14 11 Q 5.71 225
L Sy N [ N [ Ny O i T
f—— [4) 6.86 7.36| .270 290
10111 [Ny SGS-THOMSON
/. MicroELEcTRONICS
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M27128A

ORDERING INFORMATION - OTP ROM

Part Number Access Time Supply Voltage Temp. Range Package
ST27128A-20 CP 200 ns 5V + 10% 0°C to +70°C DIP28
ST27128A-25 CP 250 ns 5V £ 10% 0°C to +70°C DIP28

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.

PACKAGE MECHANICAL DATA - OTP ROM
Figure 9 : 28-PIN PLASTIC DIP

W W e W W W W W Wes W Wea Wea W et VR000287 mm inches
14 1¢ Dim.
Min | Typ | Max | Min | Typ | Max
< A
al 0.63 025
B 0.45 018
1S 28 b1 0.23 0.31| .009 012
sk D1 ¢
D c D 37.34 1.470
E |15.20 16.68| 598 657
po— El—n e 2.54 100
B 1 e3 33.02 1.300
e4
—lec F 14.10 555
g R B N 1
le——" 13 equal spaces € — eA . .
K1
2.54
0.100 K2
(N7 SGS-THOMSON T
7’@ MICROELECTRONICS
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(v, SGS-THOMSON
Y. sucrozEcTRONIGS M27256

256K (32K x 8) NMOS UV EPROM - OTP ROM

FAST ACCESS TIME : 170 ns.

0 TO + 70°C STANDARD TEMP. RANGE.

m —40 TO + 85°C EXTENDED TEMP. RANGE.
SINGLE + 5V POWER SUPPLY. 28
m + 10 % Vcc TOLERANCE AVAILABLE.

m LOW STANDBY CURRENT (40mA MAX).
m TTL COMPATIBLE DURING READ AND PRO- FDIP-28 PDIP-28
GRAM. (Ordering information at the end of the datasheet)

m FAST PROGRAMMING ALGORITHM.

m ELECTRONIC SIGNATURE.
Figure 1 : Pin Configuration

DESCRIPTION

The M27256 is a 262,144-bit ultraviolet erasable
and electrically programmable read only memory
(EPROM). 1t is organized as 32.768 words by 8
bits and manufactured using SGS-THOMSON’
NMOS-ES3 process.

Vpp 1 Vece
It is housed in a 28 pin Window Ceramic Frit Seal A2 2 A4
package. The transparent lid allows the user to A7 3 A13
expose the chip to ultraviolet light to erase the bit A6 ‘5‘ e
pattern. A new pattern can then be written to the . . A
device by following the programming procedure A3 7 oF
In order to meet production requirements (cost A2 8 A10
effective solution, this product is also offered in a Al CE
plastic DIL package). A0 o7
00 06
o1 05
02 04
PIN NAMES GND o8
AO-A14 ADDRESS INPUT VROOD3S
CE CHIP ENABLE INPUT
OE OUTPUT ENABLE INPUT
00-07 DATA INPUT/OUTPUT
August 1990 1/11
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Figure 2 : Block Diagram

Vec O——>
GND DAT/(\)O%J;PUT
Vpp O——> f‘*—/\—_—‘\
OE——{  OE . CE
AND PROGRAM
CE LOGIC OUTPUT BUFFERS
— Y ; Y
—— DECODER i GATING
AO-A14
ADDRESS { ——3
INPUTS —
— X 262.144 BIT
—> DECODER CELL MATRIX
—]
VRO00536
ABSOLUTE MAXIMUM RATINGS
Symbol Parameters Values Unit
Vi All input or Output voltages with respect to ground +6.25 to -0.6 Vv
Vep Supply voltage with respect to ground +14 t0 -0.6 \"
T Ambient temperature under bias /F1 -10 to +80 °C
AMB /F6 -50 to +95 °C
Tsta Storage temperature range -65to +125 °C
VA9 Voltage on pin 24 with respect to ground +13.5t0 -0.6 \
OPERATING MODES
PIN
MODE — — S
CE OE A9 A0 Vep Vee OUTPUTS
READ Vi ViL X X Vee Vee Dour
OUTPUT DISABLE Vi ViH X X Vee Vee HIGH Z
STANDBY ViH X X X Vee Vce HIGH Z
PROGRAM ViL Vi X X Vpp Vce Din
VERIFY ViH Vi X X Vep Vce Dout
OPTIONAL VERIFY Vi Vi X X Vpp Vee Dour
PROGRAM INHIBIT ViH VIH X X Vep Vce HIGH Z
ELECTRONIC ViL Vi VH ViL Vee Vce MAN.CODE
SIGNATURE Vi Vi VH Vi Vece Vee DEV.CODE
NOTE : X can be Viy or Vi . V4 = 12V + 0.5V
Al L3y SGS-THOMSON
Y/, vicrosEcTRONCS
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M27256

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6
Operating Temperature Range 0°C to 70°C -40°C to 85°C
SELECTION CODE
(Example for 0°C to 70°C Oper. Temp. Range) 1F1, 2F1, F1, 3F1, 4F1 20F1, 25F1, 30F1, 45F1
Vec Power Supply (1) 5V + 5% 5V +10%
DC AND OPERATING CHARACTERISTICS
Val
Symbol Parameter Test Condition a ue: Unit
Min Typ ® | Max.
ILi Input Leakage Current Vin = 5.5V 10 pA
Lo Output Leakage Current Vour = 5.5V 10 pA
Irp1 @ | Vpp Current Read Vpp = 5.5V 5 mA
lcct @ | Vo Current Standby CE = Vi 20 40 mA
lccz @ | Ve Current Active CE = OF = Vi ; Vpp = Ve 45 100 mA
Vi Input low voltage -0.1 +0.8 \"
ViH Input high voltage 2.0 Vee+ 1 Vv
VoL Output Low voltage loL=2.1 mA 0.45 Vv
Vo Output high voltage lon = -400 pA 2.4 Vv
Vep @ | Vpp Read Voltage Vce = 5V + 0.25V 3.8 Ve v
AC CHARACTERISTICS
Vec£5% | 27256-1 27256-2 27256 27256-3 27256-4
Symbol Parameter Vee = 10% 27256-20 | 27256-25 | 27256-30 | 27256-45 | pit
Test . . . "
Condition Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
taco g:?ar;ess toOutput | 5E_GE-v, 170 200 250 300 450 | ns
tce CE to Output delay | OE=Vy 170 200 250 300 450 | ns
toe | OE to Output Delay | CE=Vi 70 75 100 120 150 | ns
tor @ %'itH'gh foOutput | &E_y, 35 0 | 55| 0 | 60| 0 |105| 0 |130] ns
Output hold from
address CE or OE | == ==
tox whichever occured | CE=OE=ViL| 0 0 0 0 0 ns
first
CAPACITANCE® (Tams = 25°C, f = 1 MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin = 0V 4 6 pF
Cout Output Capacitance Vout = 0V 8 12 pF
NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vep.

2. Vpp may be connected directly to Vcc except during programming. The supply current would then be the sum of

lcc and lppi.

AW

longer driven (see timing diagram).

&1,

. Typical values are for Tame = 25°C and nominal supply voltages.
. This parameter is only sampled and not 100 % tested. Output Float is defined as the point where data is no

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

SGS-THOMSON

3/11
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READ OPERATION (Continued)
AC TEST CONDITIONS
Input Rise and Fall Times
Input Pulse Levels

<20 ns
: 0.45t0 2.4V

Figure 3 : AC Testing Input/Output Waveform

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

2.4

20 20
>TEST POINTS <
0.45 08 08

VR000609

1.3V
1N914
3.3kn
DEVICE
UNDER ouT
TEST

I CL=100pF

CL INCLUDES JIG CAPACITANCE VRO00610

Figure 5 : AC Waveforms

ViH _ _ _ _
ADDRESSES ><K ADDRESS VALID ><
Vi - _
Vil
d—
cE _j /|
Vi o
tee
Vin
T
OE _/ t (2.4)
i o DF
tog® t
@
tacc OH
ViH o
HIGH Z HIGH Z
OuTPUT G VALID OUTPUT }—
Vi o 7
VRO000611
NOTES : Typical values are for Tams = 25°C and nominal supply voltage.

This parameter is only sampled and not 100% tested.

1

2. _

3. OE may be delayed up to tacc - toe after the falling edge CE without impact on tacc.
4.

tor is specified from OE or CE whichever occurs first.

4/11
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M27256

DEVICE OPERATION

The eight modes of operations of the M27256 are
listed in the Operating Modes Table. A single 5V
power 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 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, address access
time (tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs after the
falling edge of OE, assuming that CE has been
low and the 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 100mA to 40mA.
The M27256 is placed in the standby mode by ap-
plying 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, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of NMOS-E3
EPROMs require careful decoupling of the de-
vices. The supply current, lcc, has three seg-
ments 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 the transient current peaks is dependent on the
capacitive and inductive loading of the device at
the output. The associated 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
1uF ceramic capacitor be used on every device
between Vcc 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 4.7uF bulk electrolytic ca-
pacitors should be used between Vcc and GND
for every eight devices. The bulk capacitor should
be located near the power supply connection
point. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the induc-
tive effects of PCB traces.

PROGRAMMING

Caution : exceeding 13V on pin 1 (Vpp) will dam-
age the M27256.

When delivered, (and after each erasure for UV
EPROM), all bits of the M27256 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by ultraviolet
light erasure. The M27256 is in the programming
mode when 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.

FAST PROGRAMMING ALGORITHM

Fast Programming Algorithm rapidly programs
M27256 EPROMs using an efficient and reliable
method suited to the production programming en-
vironment. Programming reliability is also en-
sured as the incremental program margin of each
byte 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 utilizes two different pulse types : initial
and overprogram. 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 particular M27256 location), before a
correct verify occurs. Up to 25 one-millisecond
pulses per byte are provided for before the over
program puise is applied. The entire sequence of
program pulses and byte verifications is per-
formed at Vcc = 6V and Vpp = 12.5V.

[Ny SGS-THOMSON 511
’I® MICROELECTRONICS
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DEVICE OPERATION (continued)

When the Fast Programming cycle has been
completed, all bytes should be compared to the
original data with Vcc = Vpp = 5V.

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 ap-
plied 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 pro-
grammed.

PROGRAM VERIFY

A verify should be performed on the programmed
bits to determine that they were correctly pro-
grammed. The verify is accomplished with OE at
ViL, 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 Vi,
CE at ViL (as opposed to the standard verify
which has CE at ViH), 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 = Vi will present data on
the bus independent of the CE state. When paral-
lel programming several devices which share the
common bus, Vpp should be lowered to Vce (=
6V) and the normal read mode used to execute a
program verify.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment for
the purpose of automatically matching the device
to be programmed with its corresponding pro-
gramming algorithm. This mode is functional in

ELECTRONIC SIGNATURE MODE

the 25°C + 5°C ambient temperature range that is
required when programming the M27256. To acti-
vate this mode, the programming equipment must -
force 11.5V to 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 VL to ViH. All other |
address lines must be held at Vi during Elec-'
tronic Signature mode. Byte 0 (A0 = Vi) repre- |
sents the manufacturer code and byte 1 (A0 =
Vi) the device identifier code. For the SGS-.
THOMSON M27256, these two identifier bytes .
are given below. ;

ERASURE OPERATION

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

IDENTIFIER PINS
A0 o7 06 05 04 03 02 01 o0 Hex
MANUFACTURER CODE Vi 0 0 1 0 0 0 0 20
DEVICE CODE Vi 0 0 1 04
611 (37 SGS-THOMSON
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PROGRAMMING OPERATION

(Tams = 25°C £ 5°C, Voc'" = 6V + 0.25V, Vep(") = 12.5V + 0.3V)

DC AND OPERATING CHARACTERISTICS

Test Condition Values .
Symbol Parameter Unit
(see note 1) Min Typ Max
Iu Input Current (All Inputs) ViN = ViLor Vi 10 uA
Vi Input Low Level (All Inputs) -0.1 0.8 \
Vi Input High Level 2.0 Vee+1 \
Output Low Voltage During _
VoL Verify loL=2.1mA 0.45 \
Output High Voltage During _
VoH Verify lon = -400pA 2.4 \'
Vce Supply Current (Program
lecz & Verify) 100 mA
Ipp2 Vpp Supply Current (program) CE=Vy 50 mA
Vip A9 Electronic Signature Voltage 11.5 125 )
AC CHARACTERISTICS
Test Condition Values i
Symbol Parameter Unit
4 (see note 1) Min Typ Max
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@) ggltg;n Enable Output Float 0 130 ns
tvps Vpp Setup Time | 2 us
tves Vce Setup Time l 2 us
trw CE |Initial Program Pulse Width (see Note 3) 0.95 1.0 1.05 ms
topw CE Overprogram Pulse Width (see Note 2) 2.85 78.75 ms
toe Data Valid from OE 150 ns
NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simuitaneously or after Vep.
2. The length of the overprogram pulse may vary from 2.85 msec to 78.75 msec as a function of the iteration
counter value X.
3. Initial Program Pulse width tolerance is 1 msec + 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).

SGS-
(ST Al
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Figure 6 : Programming Waveforms

PROGRAM PROGRAM VERIFY
Vin R
ADDRESSES ADDRESS STABLE
Vi - 2
t
._As_é[ | t AH

v —EH—

H [

oata DATA IN STABLE raHz DATA OUT VALID
\" . n
L s tpH : tprp
12,5V I L
Vpp t
sv vPS
8V S
Vee

[V — tves

Vi — | 55
CE
v
I N
tpw toEs toe
Vin
OE torw

Vi 5

VR000540

NOTES : 1. The input timing reference level is 0.8V for a Vi. and 2V for a Viu.
2. toe and topr are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27256 a 0.1pF capacitor is required across Vep and GND to suppress spurious voltage
transients which can damage the device.

8/11 .
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Figure 7 : Fast Programming Flowchart

ADDR-FIRST LOCATION

Vce:6V
Vpp=12.5V

PROGRAM
ONE_1ms PULSE
INCREMENT X

FAIL

PROGRAM
VERIFY ONE
BYTE

PROGRAM ONE PULSE
OF 3X-ms DURATION

YES

INCREMENT
ADDR

DEVICE
FAILED

VR000641
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Ky, S5S;THOMSON

71




M27256

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M27256-1F1 170 ns 5Vt 5% Oto +70°C DIP-28
M27256-2F1 200 ns 5Vt 5% 0to +70°C DIP-28
M27256F1 250 ns 5Vt 5% 0to +70°C DIP-28
M27256-3F1 300 ns 5Vt 5% 0to +70°C DIP-28
M27256-4F1 450 ns 5Vt 5% 0to +70°C DIP-28
M27256-20F1 200 ns 5V+10% O0to +70°C DIP-28
M27256-25F 1 250 ns 5V+10% Oto +70°C DIP-28
M27256-30F1 300 ns 5V+10% Oto +70°C DIP-28
M27256-45F 1 450 ns 5V+10% 0to +70°C DIP-28
M27256F6 250 ns 5V+ 5% -40 to + 85°C DIP-28
M27256-4F6 450 ns 5Vt 5% -40 to + 85°C DIP-28

PACKAGE MECHANICAL DATA
Figure 8 : 28-PIN CERAMIC DIP BULL’S EYE
=}
Dim. mm inches
o . “["Min T Typ [ Max | Min | Typ | Max
f o — § A 38.10 1.500
= N NI B |13.05 13.36| 0.514 0526
c | 3% 5.08] 0.154 0.199
M G | FIN L D | 3.00 0118
E | 050 1.78) 0.020 0.070
e3 N ) 33.02 1,300
F | 229 2790090 0.110
A G | 040 055| 0.016 0.027
a7 1.42[ 0046 0.056
OPTION L | 022 0.31{ 0.009 0.012
;’8”'—1””””“””” '_"_'1% M | 152 249 0.060 0.098
N
B s ~ l _ m N1 o 0| o 10°
3 P |1540 15.80| 0.606 [0.622
Q 571 0225
j],m e u1j L 2 | 686 7.36] 0.270 0.290
FDIP28W
1o (N7 SGS-THOMSON
Y/, NicRoELECTRONICS
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ORDERING INFORMATION - OTP ROM

Part Number Access Time Supply Voltage Temp. Range Package
ST27256-20CP 200 ns 5V +£10% 0to +70°C DIP28
ST27256-25CP 250 ns 5V +10% 0to +70°C DIP28

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.
PACKAGE MECHANICAL DATA
Figure 9 : 28-PIN PLASTIC DIP
| W W W W W W W U W= W W W) VR000287 | pim. mm inches
! 14 1 | Min | Typ | Max | Min | Typ | Max
A
< a1 0.63 0.025
B 0.45 0.018
b1 0.23 0.31/ 0.009 0.012
15 28 b2 1.27 0.050
s DI
D 37.34 1.470
3 E |1520 16.68 0.598 0.657
2.54 0.100
e3 33.02 1.300
\ o4
T F 14.10 0.555
| 4.45 0.175
| L 3.30 0.130
f— 13 equal spaces € — * eA * K1
254 K2
} o100
|
|
11/11
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M27512

512K (64K x 8) NMOS UV EPROM

FAST ACCESS TIME : 200 ns.

0TO + 70 °C STANDARD TEMP. RANGE.
m -40° TO 85°C EXTENDED TEMP. RANGE.
SINGLE + 5V POWER SUPPLY.

m LOW STANDBY CURRENT (40mA Max).
TTL COMPATIBLE.

m FAST PROGRAMMING.

ELECTRONIC SIGNATURE.

DESCRIPTION

The M27512 is a 524,288-bit ultraviolet erasable
and electrically programmable read only memory
(EPROM). 1t is organized as 65,536 words by 8
bits and manufactured using SGS-THOMSON’ S
NMOSE-E3 process.

It is housed in a 28 Pin Ceramic Frit Seal Window
package. 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 to the
device by following the programming procedure.

PIN FUNCTIONS

A0-A15 ADDRESS INPUT
CE CHIP ENABLE INPUT

OE/Vpp OUTPUT ENABLE INPUT

00-07 DATA INPUT/OUTPUT

FDIP-28

(Ordering information at the end of the datasheet)

Pin Connection

A15
Al2
A7
A6
A5
A4
A3
A2
At
A0
00
01
02

GND

28
27
26
25
24
23
22
21
20
19
18
17
16

Vee
At4
A13
A8
A9
At
OENpp
A10
cE
o7
06
05
04
03

@ N O s W N

3o @

0onaonnnnonononnpon
@

gUooouoouoouoooubd

IS
o

VR000652

August 1990
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M27512

BLOCK DIAGRAM

Vee 00—
GND o—> DATA OUTPUT
00-07
OF/Vpp OF , CE
AND PROGRAM
eE LOGIC OUTPUT BUFFERS
N ‘ v
—> DECODER GATING
I ;
AO0-A15
ADDRESS!{ —
INPUTS —
— X 524.288
— DECODER CELL MATRIX
P —
—
VRODUG42
ABSOLUTE MAXIMUM RATINGS
Symbol Parameters Values Units
Vi All Input or Output voltages with respect to ground +6.510 -0.6 \
Vep Supply voltage with respect to ground +14 10 -0.6 Vv
T Ambient temperature under bias /F1 -10 to + 80 ‘C
AMB /F6 -50 to + 95 °C
Tsta Storage temperature range -65 to +125 °‘C
Voltage on pin 24 with respect to ground +13.5t0 -0.6 v

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-

ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES

MODE _ PINS
CE OE/Vpp A9 A0 Vee OUTPUTS
READ ViL Vi X X Vce Dout
OUTPUT DISABLE Vi Vin X X Vee HIGH Z
STANDBY VIH X X X Vce HIGH Z
PROGRAM ViL Vpp X X Vee Din
PROGRAM INHIBIT ViH Vpp X X Vee HIGH Z
ELECTRONIC SIGNATURE ‘\j:t \\;:t x: g:; xgg MAN.CODE
NOTE : X can be Vimor Vi . Vu = 12V + 0.5V
i Lyy, 3S3HomS
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M27512

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1/-2F1/-3F1 -20F1/-25F1/-30F1 -2F6/F6
Operating Temperature Range 0to70°C 0to 70°C -40t0 85°C
Vec Power Supply 2 5V+5% 5V +10 % 5V+5%
Vep Voltage @ Vep = Voc Vpp = Vce Vep = Voe
DC AND OPERATING CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Typ @ | Max.
L Input Load Current ViN = 5.5V 10 unA
ILo Output Leakage Current Vout = 5.5V 10 A
lcct Vec Current Standby CE=Vi 20 40 mA
lcce Vce Current Active CE = OE/Vpp = ViL 90 125 mA
Vi Input Low Voltage -0.1 +0.8 \
ViH Input High Voltage 2.0 Vee + 1 \Y
VoL Output Low Voltage loL=2.1 mA 0.45 \
Vou Output High Voltage IOH = -400 pA 24 \
AC CHARACTERISTICS
Vee £ 5% 27512-2 27512 27512-3
Symbol Parameter Vee +10% 27512-20 | 2751225 | 27512-30 | Unit
Test Condition Min | Max | Min | Max | Min | Max
tacc Address Output Delay CE = OE/Vpp = Vi | 200 250 300 | ns
tce CE to Output Delay OE/Vpp = ViIL 200 250 300 | ns
toe OE/Vep to Output Delay OE=ViL 75 100 120 | ns
tor@) | OF Highto Output CE-=Vu 0o |55 |0 |6 | o |105]ns
Output Hold from o
toH Address, CE or OE E = OE/Vpp = ViL 0 0 0 ns
Whichever occured first
CAPACITANCE®
(Tams = 25°C, f = 1 MHz)
Symbol Parameter Test Condition Min Typ @ | Max Unit
CiN Input Capacitance Vin =0V 4 6 pF
Cout Output Capacitance Vout = 0V 8 12 pF
NOTES : 1. Vcc must be applied simultaneously or before OE/Vee and removed simultaneously or after OE/Vee.
2. Typical values are for Tawe = 25°C and nominal supply voltages.
3. 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).
4. This parameter is only sampled and not 100 % tested.
L3y, ETHRONEN v
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M27512

AC TEST CONDITIONS
Input Rise and Fall Times
Input Pulse Levels

< 20ns
: 0451024V

AC TESTING INPUT/OUTPUT WAVEFORM

Timing Measurement Reference Levels :
Inputs 0.8 and 2V - Outputs 0.8 and 2V

AC TESTING LOAD CIRCUIT

24

20
>TEST POINTS <
0.45 08 08

20

1.3V
* N914
L
[
|| 33ka
L
DEVICE
UNDER | —O ouT
TEST

I CL=100pF

VR000543 CL INCLUDES JIG CAPACITANCE /000544
AC WAVEFORMS
Vil o
ADDRESSES i ADDRESS VALID }X
Vi N L 7
Vin
—
CE /
Vi o _
tce
Vin
oF _/ )
Vi _
o @ .
@
tace OH
Vin _
HIGH Z
OUTPUT HIGH 2 VALID OUTPUT N e
Vi T /
VRO00545
NOTES :

1. Typical values are for Taws = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100% tested.

3. OE/Ver may be delayed up to tce - toe after the falling edge CE without impact on tce.
4. tor is specified from OE/Vep or CE whichever occurs first.

4/15
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M27512

DEVICE OPERATION

The six modes of operations of the M27512 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for OE/Vpp and 12V
on A9 for Electronic 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 control and should be used for device se-
lection. Output Enable (OE/Vpp) is the output con-
trol and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, address access
time (tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs after delay
of toe from the falling edge of OE, assuming that
CE has been low and the addresses have been
stable for at least tacc-toEe.

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
input. 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
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
lines, CE should be decoded and used as the
primary device selecting function, while OE/Vpp
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of NMOS-E3
EPROMSs require careful decoupling of the de-
vices.

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 the
transient current peaks is dependent on the capa-
citive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoup-
ling capacitors. It is recommenced that a 1uF ce-
ramic capacitor be used on every device between
Vcec 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 4.7uF bulk electrolytic capacitor
should be used between Vcc and GND for every
eight devices. The bulk capacitor should be lo-
cated near the power supply connection point.
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 intro-
duced 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 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 ad-
dress and data inputs are TTL. The M27512 can
use PRESTO" Programming Algorithm that dras-
tically reduces the programming time (typically
less than 50 seconds). Nevertheless to achieve
compatibility with all programming equipment, the
standard FAST Programming Algorithm may also
be used.

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 en-
sured 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.

57 SGS-THOMSON 515
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M27512

DEVICE OPERATION (Continued)

The Fast Programming Algorithm utilizes two dif-
ferent pulse types : initial and overprogram. The
duration of the initial CE pulse (s) is one millisec-
ond, which will then be followed by a longer over-
program pulse of length 3 Xmsec. (X is an itera-
tion counter and is equal to the number of the
initial one millisecond pulses applied to a particu-

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

FAST PROGRAMMING ALGORITHM FLOW CHART

Qx

BYTE

START
ADDR-FIRST LOCATION
Vce:=6V
"\ Vpp:=12.5V )

PROGRAM
VERIFY ONE

PROGRAM ONE PULSE
__OF 3X-ms DURATION

DEVICE PASSED

DEVICE
FAILED

VRO00646

6/15 -
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DEVICE OPERATION (Continued)
PRESTO PROGRAMMING ALGORITHM

PRESTO Programming Algorithm allows to pro-
gram the whole array with a guaranted 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 the SGS-THOMSON
M27512 due to several design innovations de-
scribed in the next paragraph that improves pro-
gramming efficiency and brings adequate margin
for reliability. Before starting the programming the
internal MARGIN MODE* circuit is set in order to

guarantee that each cell is programmed with
enough margin. Then a sequence of 500 micro-
seconds program pulses are applied to each byte
until a correct verify occurs. No overprogram pul-
ses are applied since the verify in MARGIN
MODE provides the necessary margin to each
programmed cell. PRESTO programming algo-
rithm is supported on the full line of DATA I/O
programmers, for the most popular production
equipment the firmware revision are :

- Series 1000 : revision V08.1
- Model 120 A and 121 A : revision V14.1

PRESTO PROGRAMMABLE ALGORITHM FLOW CHART

Vcc:6.25V
Vpp=12.75V

Y]]

SET MARGIN| (g
MODE

VRODBE47

NOTES : 1. Vec must be maintained at 6V during the whole programming algorithm between set and reset MARGIN MODE
operation. A drop of Vcc below 4V could reset the internal MARGIN MODE flip-flop giving place to insufficient

programming margins.
. See MARGIN MODE set and reset waveforms.

n

ST Rt

7/15
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DEVICE OPERATION (Continued)
MARGIN MODE SET AND RESET WAVEFORMS

(3%

5V
VIH
A8

ViL
12v

A9

AS9 AH9

VPS typH

VR000548
NOTES : 1. Other addresses are don't care. .
2. Set MARGIN MODE A10 = V4, Reset MARGIN MODE A10 = V...
MARGIN MODE AC CHARACTERISTICS
Symbol Parameter Test condition Values Unit
Min Typ Max
tasto A10 Setup Time 1 us
taH10 A10 Hold Time 1 us
tvpH Vep Hold Time 2 us
tvps Vpp Setup Time 2 us
taso A9 Setup Time 2 us
tamg A9 Hold Time 2 us
- K37 353 THONEN
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DEVICES OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27512s in parallel with
different data is also easily accomplished. Except
for CE, all like inputs (including OE/Vpp) of the
parallel M27512 may be common. A TTL low
level pulse 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 programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with OE/Vpp and CE at ViL. Data should be veri-
fied tpv after the falling edge of CE.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. 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 se-
quenced from the device outputs by toggling ad-
dress line AO (pin 10) from VL to Vin. All other
address lines must be held at ViL during Elec-
tronic Signature mode, except for A14 and A 15

ELECTRONIC SIGNATURE MODE

which should be held high. Byte 0 (A0 = VL) rep-
resents the manufacturer code and byte 1 (AO =
ViH) the device identifier code. For the SGS
M27512, the two identifier bytes are given here
below.

ERASURE OPERATION

The erasure characteristic of the M27512 is such
that erasure begins when the cells are exposed
to light with wavelengths shorter than approxi-
mately 4000 Angstrom. It should be noted that
sunlight and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting 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 suggested that opaque labels be put
over the M27512 window to prevent unintentional
erasure. The recommended erasure procedure
for the M27512 is exposure to short wave ultravi-
olet light which has wavelength 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 W-sec/cm?.
The erasure time with this dosage is approxi-
mately 15 to 20 minutes using an ultraviolet lamp
with 12000 uW/cm? power rating. The M27512
should be placed within 2.5 cm (1 inch) of the
lamp tubes during the erasure. Some lamps have
a filter on their tubes which should be removed
before erasure.

PINS
IDENTIFIER A0 | O7 | Oo6 | O5 | 04 | 03 | 02 | of 00 | Hex
(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 i)
NOTE : A9 = 12V + 0.5V ; A1-A8, A10-A13, CE, OE/Vep = ViL ; A14, A15 = Viy
L§7 SGS-THOMSON ons
7 s MICROELECTRONICS
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M27512

PROGRAMMING OPERATION
(Tams = 25°C + 5°C, Vo) = 6V + 0.25V, OE/Vpp(l= 12.5V + 0.5V)

DC AND OPERATING CHARACTERISTICS

Symbol Parameter Mesena "j;':s 1 unit
Il Input Current (All Inputs) ViN = ViL or Vig 10 LA
Vi Input Low Level (All Inputs) -0.1 0.8 v
Vin Input High Level 2.0 Vee+1 \
VoL Sg:ﬁ);t Low Voltage During loL=2.1 mA 0.45 v
VoH Output High Voltage During Verify loH = -400pA 2.4 \"
lece Vce Supply Current 150 mA
Ipp2 Vpp Supply Current (program) CE=Vw 50 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 Vv
AC CHARACTERISTICS
Symbol Parameter T?gggzgglt:c))n win V.arl::s Mok Unit
tas Address Setup Time 2 us
toes OE/Nep Setup Time 2 us
toeH OENpp Hold Time 2 s
tos Data Setup Time 2 us
taH Address Hold Time 0 us
tDH. Data Hold Time 2 us
torp® Output Enable Output Float Delay 0 130 ns
tves Vce 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
tov Data Valid from CE 1 ns
tvm OE/Vep Recovery Time 2 us
o | Cmasann ™ so -

NOTES : 1. Ve must be applied simultaneously or before OE/Vep and removed simultaneously or after OE/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.
. Initial program Pulse width tolerance is 1msec * 5%.
. 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).

H W

10115 ' : N7 SGS-THOMSON
7’@ MICROELECTRONICS
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PROGRAMMING WAVEFORMS
Vin -
ADDRESSES ADDRESS STABLE ><
Vi Lt
AS
ViH
DATA (| DATAINSTABLE —— DA'{I’;SI'S'T
v t t
L Tos N DH DV tan
6V t
v DFP
ce Yves
5V
12,5V
OFE/V pp /
vy —
t
tpRT || toES toEH VR
CE VM
Vi ‘
PW
' opw
VR000549
NOTES : 1. The input timing reference level is 0.8V for a ViL and 2V for a Vi
2. toe and tpre are characteristics of the device but must be accommodated by the programmer.
Ly7 SGS-THOMSON 1is
Y/, vicroeEcTRONICS
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M27512

M27512 DESIGN INNOVATIONS FOR AN EF-
FICIENT PROGRAMMING (PRESTO)

M27512 includes several design innovations
which allows a very efficient programming :

- during programming the word line voltage is

bootstrapped over the Vpp voltage by about

’

- thebitline voltage is regulated at the optimum
value for fast write.

This allows a reduction of about one order of
magnitude in the programming time. Programm-
ing is also independent on the Vpp voltage (from
about 10V to 14V). The Vcc voltage (6V during
the Algorithm) influences the programming speed
since the cell drain voltage regulation uses Vcc
as a reference.

The sensing scheme is also innovative in SGS-
THOMSON M27512. Conventional sensing com-
pares the addressed cell within the memory array
with a reference cell (usually one reference cell
for each word line) as shown in figure 1.

Figure 1 : Conventional Sensing Schematic

T0 oUTPUT |
BUFFER

REFERENCE
CELL

WORD ARRAY
LINE CELL !

If the addressed cell is erased its current is the
same as the reference cell's current and the un-
balance at the inputs of the comparator (higher
voltage on right side = 1) is obtained by connect-
ing 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 proved to be efficient
and reliable but has a drawback in that Vcc is still
dependent on the threshold shift of the written
cell (at high Vce).

VRO00850

12/15
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This can be easily understood by looking at the
cell transcharacteristics diagram : together with
the characteristics 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 impedance of the left side loads and the im-
pedence of the right side loads (usually the ratio
ranges from 2 to 5).

The figure 2 illustrates very well the dependance
of Vcc (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 written cell characteristic (Vcc max).

The dependance of Vcc max on the threshold
shift of a written cell can be illustrated as in figure
3, where the different lines are for different ratios
between the impedance of the loads.

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

Vee
VRO0QB51

Figure 3 : Dependance of Vcc max on thre-
shold shift (R = Loads impedance ratios-con-
ventional techniques)

VCC max

S S R,

Vthshift
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M27512

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

It can be concluded that a threshold shift of at
least 2V to 3V is required by the program cell to
guarantee a wide Vcc operation range and relia-
bility.

An innovative approach to sensing was im-
plemented into the M27512 to remove the above
described drawback. The sensing scheme is illus-
trated in figure 4 : the impedance of the loads is
the same on both sides ; on the left side an offset
current is added to the addressed cell’s current -
(patent pending).

Figure 4 = M27512 Sensing schematic
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”l BUFFER —‘
‘”W/‘W/LH“

|
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L
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WORD. “’ ARRAY ‘ REFERENCE
LINE _LI_CELL [| CELL
—

VRO00B53

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

Figure 5 : Current relationship of reference
and array cells (New Technique)

'erase

WRITE

IOFFSET

cc

VR000864
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The final result is that a threshold shift of about 1V
for a written cell is enough to allow proper sensing
in a very wide Vcc operating range (figure 6).

Fgure 6 : Dependance of Vcc max on thre-
shold Shift (M27512)

Vchax

.
Vihshift

VR000555

For better process margin and productibility the
offset current is not fixed but tracks the matrix cell
current. The improvement of both the programm-
ing speed and the sensing efficiency will reduce
the typical programming time per byte to below
200 psec.

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

The similarity with the Fast Programming Algo-
rithm 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
program verify in a special test mode called
MARGIN MODE*...

In order to read a cell in MARGIN MODE, the
written cell must have a threshold shift of around
1V to 2V more than the required threshold shift
for correct operation with wide Vcc range in nor-
mal operating mode. The circuit arrangement that
allows to guarantee the margin is illustrated in
figure 7.

Ly, 55S-THOMSON 1915
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M27512

The result in the transcharacteristic plan helps to
understand the MARGIN MODE feature (figure
8). The threshold shift margin has been carefully
tuned in order to guarantee that the Vcc opera-
ting range and the access time performance
would not be reduced by a cell marginally written.

Figure 7 : M27512 Sensing schematic with ac-
tivated margin mode

taking into account the temperature range, noise
conditions, and data retention (intrinsic change
loss).

The MARGIN MODE is set before starting the
programming algorithm and reset after the com-
pletion.

Figure 8 : Current relationship of reference
and array cells with margin mode activated
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CONCLUSION

M27512 has successfully achieved the goal of
drastically reducing the programming time by :

- improving the programming efficiency,

- implementing an improved sensing scheme,

- guaranteeing by an innovative hardware ap-
proach an adequate margin for reliability.

14/15
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The goal has been achieved without any addi-
tional scaling of the well proven NMOS-E3 tech-
nology : further improvements can be foreseen,
with the combination of the new scaled down
technologies (CMOS-E4) with the above circuit
techniques. Extensive characterization and life
tests have demonstrated the efficiency and relia-
bility of the solutions adopted.




M27512

ORDERING INFORMATION
Part Number Access Time Supply Voltage Temp. Range Package
q M27512-2F1 200 ns 5Vt 5% 0°C to +70°C DIP28
M27512F1 250 ns 5Vt 5% 0°C to +70°C DIP28
M27512-3F1 300 ns 5V 5% 0°Cto +70°C DIP28
M27512-20F1 200 ns 5Vt 10% 0°C to +70°C DIP28
M27512-25F1 250 ns 5V 10% 0°C to +70°C_. DIP28
M27512-30F1 300 ns 5V+ 10% 0°C to +70°C DIP28
M27512-2F6 200 ns 5Vt 5% -40°C to +85°C DIP28
M27512F6 250 ns 5Vt 5% -40°C to +85°C DiP28

PACKAGE MECHANICAL DATA
Figure 9 : 28-PIN CERAMIC DIP BULL’S EYE

P
mm inches
Dim.
Min | Typ | Max | Min | Typ | Max
A 38.10 1.500
B | 1305 13.36| 514 526
‘ M G c 3.90 508 .154 199
1 D 3.00 118
| E 0.50 1.78] .020 .070
3 33.02 1.300
A F | 229 279] 090 110
G | 040 055 .016 027
OPTION ! 1.17 1.42| .046 .056
2'_'8""_"_"_'”'—"_"_"_"_"_"_'% L | oz 031] 009 o012
M 1.52 2.49| .060 098
S A3
-— — - L — m N
5 N1 0 10 0 10
P | 15.40 15.80| .606 622
1 14 11
J— o | 864 9.14| .340 360
|
|
|
|
|
Ly7 SGS-THOMSON 1915
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Lyg SGS-THOMSON
Y. tacRoELECTRONIGS TS27C64A

64K (8K x 8) CMOS UV EPROM - OTPROM

m FAST ACCESS TIME : 200 ns.
m COMPATIBLE WITH HIGH SPEED MICRO-

PROCESSORS, ZERO WAIT STATE.
m 28-PIN JEDEC APPROVED PIN-OUT.
» LOW POWER CONSUMPTION :

- ACTIVE 30mA Max

- STANDBY 100pA Max
m PROGRAMMING VOLTAGE : 12.5V.
m HIGH SPEED PROGRAMMING (< 1 minute). ;DDIP-28 PLCC32
m ELECTRONIC SIGNATURE. (Ordering information at the end of the datasheet)
DESCRIPTION Figure 1 : Pin Connection
The TS27C64A is a high speed 65,536 bit UV
erasable and electrically reprogrammable vop (1 28] Ve
EPROM ideally suited for applications where fast A2 02 2701 PGM
turn-around and pattern experimentation are im- A7 (3 260 NC
portant requirements. A6 (4 25] A8
The TS27C64A is housed in a 28 pin dual-in-line :i E : 2;% ::)1
package with transparent lid. The transparent lid A3 17 220 BE
allows the user to expose the chip to ultraviolet A2 (8 21 ﬁ A10
light to erase the bit pattern. A new pattern can Al 09 20E CE
then be written to the device by following the pro- Ao [ 10 19 07
gramming procedure. 00 01 180 06

. ) o1 [ 12 170 os

In order to meet production requirements (cost 02 (13 16 04
effective solution or SMD), this product is also . GND [ 14 15[ 03

offered in a plastic package, either Plastic DIL or
PLCC, for One Time Programming only.

VRO00646

PIN FUNCTIONS

A6 [ A8
AO-A12 ADDRESS s o oa
CE CHIP ENABLE I D o
p— A1 o A10
OE OUTPUT ENABLE ot B &
NC [ o7
00-07 OUTPUTS o0 S
PGM PROGRAM
NC NON CONNECTED —
August 1990 _ 11
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TS27C64A

Figure 2 : Block Diagram

DATA OUTPUT
00.07
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OFE — [ ouvpur enanie
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(Soldering : 10 seconds)

PGM —|
GF ——>L A\© PROG LoGI OUTPUT BUFFERS
— Y Y
—] DpecobER | GATING
—
—
AOC-A12 | —
g =
X 65.636 BIT
DECODER cEESMaThix
—
—
>
VRODOSE8
ABSOLUTE MAXIMUM RATINGS ()
Symbol Parameters Values Unit
Operating temperature range TLto Th
Tavs TS27C64ACQ 0to +70 ‘C
TS27C64AVQ -40 to +85
Tsta Storage temperature range -65 to +125 ‘C
Vep® Supply voltage -0.6t0 +14 v
Vin® Input voltages A9 -0.6to +13.5 v
Except Vpp, A9 -0.6 t0 6.25
Po Max power dissipation 1.5 W
Lead temperature +300 c

NOTES : 1. "Maximum ratings" are those values beyond which the safety of the device cannot be guaranteed

. Except to "Oper-

ating 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. With respect to GND.

OPERATING MODES
PINS

MODE CE OE A9 PGM Vep Vee lgl'i"l-'ré
READ Vi Vi X ViH Vee Vee Dout
OUTPUT DISABLE ViL ViH X ViH Vce Vce HIGH zZ
STANDBY VIH X X X Vece Vee HIGH Z
HIGH SPEED PROGRAMMING Vi Vi X ViL Vep Vee Din
PROGRAM VERIFY ViL Vi X ViH Vpp Vce Dout
PROGRAM INHIBIT Vin X X X Vpp Vee HIGH Z
ELECTRONIC SIGNATURE® ViL ViL Vi@ Vi Vee Voo CODE

NOTES : 1. X can be either ViL or Vin.
2. Vu = 12.0V £ 0.5V.
3. All address lines at ViL except A9 and A0 that is toggled from Vi (manufacturer code : 9B) to Vi (type code :

08).

2/11
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TS27C64A

READ OPERATION
DC CHARACTERISTICS
(Tams = TL to Th, Ve = 5V £ 10%, Vss = OV. Unless otherwise specified) )
Symbol Parameter Test Conditions Valuc:s Unit
Min Typ™ Max
It Input Load Current Vin = Vcc or GND 10 uA
Vour = Vcc or Vss
Lo Output Leakage Current CE = Vi 10 HA
Vpp Vep Read voltage Vce - 0.7 Vce \
ViL Input Low Voltage -0.1 0.8 \
ViH Input High Voltage 2.0 Vee+1 \
loL=2.1 mA 0.45
VoL Output Low Voltage oL = 0 pA 0.1 \
) lon = -400 pA 2.4
VoH Output High Voltage lor = 0 pA Voo-0.1 \'
Vce Supply Active Current TTL CE=OE=Vy, Inputs=Vix
lec Levels or 10 30 mA
Vi, f = 5 MHz, /O = OmA
lccsat Ve Supply Standby Current CE = VH 0.5 1 mA
IccsB2 Vec Supply Standby Current CE = Voc 10 100 pA
lpp1 Vpp Read Current Vpp = Voe = 5.5V 100 HA
NOTE : 1. Typical conditions are for operation at : Taus = +25°C, Vcc = 5V, Vep = Vcc and Vss = OV
AC CHARACTERISTICS!")
(Tams = TL to TH)( )
27C64A
Symbol Parameter Test Unit
Y condition -20 -25 -30
Min | Max | Min | Max | Min | Max
tacc Address to Output Delay CE= OE=Vy_ 200 250 300 | ns
tce CE to Output Delay OE=Vy_ 200 250 300 | ns
toe OE to Output Delay CE=VyL 80 100 120 | ns
@4 OE or CE High to Output
tor Float 0 50 0 60 105 ns
Output Hold from o
ton Address, CE or OE Which- | CE= OE=V|_ 0 0 ns
ever occured first
CAPACITANCE
Tavs = +25°C, f = 1 MHz (Note 3)
Symbol Parameter Test Condition Min Typ.2) Max Unit
Cin Input Capacitance VinN =0V 4 6 pF
Cout Output Capacitance Vour = 0V 8 12 pF
NOTES : 1. Vcc must be applied at the same time or before Vep and removed after or at the same time as Vep. Vpp may

2.

o s

be connected to Vcc except during program.

The tor compare level is determined as follows :

High to THREE-STATE, the measured Vou®® -0.1V

Low to THREE-STATE the measured Vo®® + 0.1V.

Capacitance is guaranteed by periodic testing. Taws = +25°C, f=1MHz.
Tor, is specified from OE or CE whichever occurs first. This parameter is only sampled and not 100 % tested.

All parameters are specified at Vcc = 5V + 5% for 27C64-20X, 27C64-25X and 27C64-30X.

Lﬂ SGS-THOMSON
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TS27C64A

READ OPERATION (Continued)
AC TEST CONDITIONS
Input Rise and Fall Times
Input pulse levels

<20 ns
0.45V to 2.4V

Figure 3 : AC Testing Input/Output Waveform

Timing Measurement Reference Level :
Inputs : 0.8V and 2V - Outputs : 0.8V and 2V

Figure 4 : AC Testing Load Circuit

2.4

0.45

20 2.0
>TEST POINTS €><
0.8 0.8

VR000516

1.3V

N914

3.3kn
DEVICE
UNDER out

TEST
-|‘— CL=100pF
VROOO517

Figure 5 : AC Waveforms
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NOTES :

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

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

4/11
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TS27C64A

DEVICE OPERATION

The seven modes of operation of the TS27C64A
are listed in the Operating Modes table. A single
5V power supply is required in the read mode. All
inputs are TTL levels except for Vep and A9 in
electronic signature mode.

READ MODE

The TS27C64A 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, address access
time (tacc) is equal to the delay from CE (tcg).
Data is available at the outputs after a delay of
toe 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 TS27C64A has a standby mode which re-
duces the maximum power dissipation to 5.5mW.
The TS27C64A is placed in the standby mode by
applying a TTL high signal to the CE input. When
in standby mode, the outputs are in a high imped-
ance state, independent of the OE input.

TWO LINE OUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, we have provided two control
lines which accommodate this multiple memory
connection. The two control lines allow for :

a) the lowest possible memory power dissipation,
b) complete assurance that output bus contention
will not occur.

To use these control lines most efficiently, CE
should be decoded and used as the primary de-
vice 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 ensures that all deselected
memory devices are in their low power standby
modes and that the output pins are active only
when data is required from a particular memory
device.

PROGRAMMING MODES

Caution : Exceeding 14V on Vpp will damage the
TS27C64A.

Initially, (and after each erasure for UV EPROM),
all bits of the TS27C64A 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
presented in the data word. The only way to
change a "0" to a "1" is by ultraviolet light
erasure.

The TS27C64A is in the programming mode
when the Vpp input is at 12.5V and CE and PGM
are both at TTL Low. To avoid damage to the
device from spurious voltage transients, a 0.1 pF
filter capacitor must be placed accross Vep, Vcc
and ground. The data to be programmed is ap-
plied 8 bits in parallel to the data output pins. The
levels required for the address and data inputs
are TTL.

Programming of multiple TS27C64As in paralle!
with the same data can be easily accomplished
due to the simplicity of the programming require-
ments. Like inputs of the parallel TS27C64As may
be connected together when they are programmed
with the same data. A low level TTL pulse applied
to the PGM input programs the parallieled
TS27C64As.

HIGH SPEED PROGRAMMING

The high speed programming algorithm described
in the flowchart rapidly programs the TS27C64A
using an efficient and reliable method particularly
suited to the production programming environ-
ment. An individual device will take around 1
minute to program.

PROGRAM INHIBIT

Programming of multiple TS27C64As in parallel
with different data is also easily accomplished by
using the program inhibit mode. A high level on
CE or PGM inputs inhibits the other TS27C64As
from being programmed. Except for CE, all like
inputs (including OE) of the parallel TS27C64As
may be common. A TTL low-level pulse applied
to a TS27C64A CE and PGM inputs with Vpp at
12.5V will program that TS27C64A.

PROGRAM VERIFY
A verify may be performed on the programmed
bits to ensure that they were correctly pro-

grammed. The verify routine is performed with
CE and OE at Vi, PGM at Vi and Vpp at 12.5V.

ELECTRONIC SIGNATURE MODE

Electronic signature mode allows the reading out
of a binary code that will identify the EPROM
manufacturer and type.

g 511
L7, SRR _




TS27C64A

This mode is intended for use with programming
equipment in oder to automatically match the de-
vice 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 TS27C64A.
To activate this mode the programming equip-
ment must force 11.5V to 12.5V on address line
A9 of the TS27C64A. Two bytes may then be
sequenced from the device outputs by toggling
address line AO from VL to ViH. All other address
lines must be held at VL during electronic signa-
ture mode.

ERASING (applies for UV EPROM)

The TS27C64A is erased by exposure to high
intensity ultraviolet light through the transparent
window. This exposure discharges the floating
gate to its initial state through induced photo cur-
rent. It is recommended that the TS27C64A be
kept out of direct sunlight. The UV content of sun-
light may cause a partial erasure of some bits in
a relatively short period of time. Direct sunlight
can also cause temporary functional failure. Ex-
tended exposure to room level fluorescent light-

6/11 .
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ing will also cause erasure. An opaque coating
(paint, tape, label, etc.) should be placed over the
package window if this product is to be operated
under these lighting conditions. Covering the win-
dow also reduces Icc due to photodiode currents.
An ultraviolet source of 2537A yieldingz a total inte-
grated dosage of 15 watt seconds/cm® is required.
This will erase the part in approximately 15 to 20
minutes if a UV lamp with a 12,000 pW/cm? power
rating is used. The TS27C64A to be erased
should be placed 1 inch from the lamp and no
filters should be used.

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




TS27C64A

PROGRAMMING OPERATIONS("
(Tams = 25 + 5°C, Vcc = 6.0V + 0.25V, Vpp = 12.5V £ 0.3V)

DC AND OPERATING CHARACTERISTICS

Symbol Parameter Test condition Values Unit
Min Typ Max
li Input Current (all inputs) Vi=ViLor Vi 10 uA
Vi Input Low Level (all inputs) -0.1 0.8 \
ViH Input High Level 2.0 Vee + 1 \
VoL Output Low voltage during verify lo=2.1 mA 0.45 \
Vo Output High voltage during verify lon = -400 pA 2.4 Vv
leca | (Brogram & Veriy) o | ma
Ipp2 Vee supply current (Program) CE = VL= PGM 30 mA
AC CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Typ Max
tas Address Set-up time 2 us
toes OE Set-up Time 2 us
tos Data Set-up Time 2 us
taH Address Hold time 0 us
toH Data Hold Time 2 us
‘ tore dO:IZ;Ut enable to output float 0 130 ns
tvps Vpp set-up time 2 us
tves Vce set-up time 2 us
trw PGM initial program pulse width 0.95 1.0 1.05 ms
topw® PGM overprogram pulse width 2.85 78.75 ms
tees CE set-up time 2 us
toe Data valid from OE 150 ns
; NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vee.
2. topw is defined in flow chart.
711
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TS27C64A

AC TEST CONDITIONS

Input rise and fall times Timing reference levels :

(10% to 90%) : < 20ns Inputs : 0.8V and 2.0V - Outputs : 0.8V and 2.0V
Input pulse levels 1 0.45V to 2.4V

Figure 6 : High Speed Programming Waveforms

PROGRAM VERIFY
ViH 2
ADDRESSES >< ADDRESS STABLE ><
Vi M —% .
AS N AH
Vin ]‘ \ . —
DATA /| DATA IN STABLE ,HIGHZ __ /la1a our vau
v —)
L T DS t DH (s t DFP
Vpp y s
Vep tvps
Vece
Vce+1 s °
Vece ‘

Vee ves

Vi

CE
Vi : 55

CES
Vig ————— v —55
PGM. \ /
\Y (S
L t toes_ | ! oE
PW

Vi

OE topw /
Vi s

VRDO04B4

NOTES : 1. The input timing reference level is 0.8V for Vi. and 2.0V for Vin.
2. toe and torp are characteristics of the device but must be accommodated by the programmer.

3. When programming the TS27C64A, a 0.1 uF capacitor is required across Vep and ground to suppress spurious
voltage transients which can damage the device.

8/11 Ly7 SGS-THOMSON
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TS27C64A

Figure 7 : High Speed Programming Flow Chart
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TS27C64A

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
TS27C64A-20XCQ 200 ns 5Vt 5% 0°Cto + 70°C FDIP-28
TS27C64A-25XCQ 250 ns 5Vt 5% 0°Cto +70°C FDIP-28
TS27C64A-30XCQ 300 ns 5Vt 5% 0°Cto + 70°C FDIP-28
TS27C64A-20CQ 200 ns 5V £ 10% 0°Cto+70°C FDIP-28
TS27C64A-25CQ 250 ns 5V + 10% 0°Cto + 70°C FDIP-28
TS27C64A-30CQ 300 ns 5V + 10% 0°Cto+ 70°C FDIP-28
TS27C64A-20VQ 200 ns 5V + 10% -40°C to + 85°C FDIP-28
TS27C64A-25VQ 250 ns 5V + 10% -40°C to + 85°C FDIP-28
TS27C64A-30VQ 300 ns 5V £ 10% -40°C to + 85°C FDIP-28

PACKAGE MECHANICAL DATA
Figure 8 : 28-PIN CERAMIC DIP BULL’S EYE
P Dim mm inches
| [ Min Typ | Max | Min | Typ | Max
o T N A 38.10 1,500
Fj—r ° (I B | 13.05 1336 514 526
! e [ 3.90 5.08| .154 1199
D | 300 118
M I 9-“‘ L - _.L E | 050 1.78| 020 070
o3 N 3 33.02 1.300
' F | 229 279] .090 110

" A . G 0.40 055 .016 027

( | : ! 117 1.42| 046 .056

fz;l noonoonoonnon! L 0.22 0.31] .009 012

, * M | 152 2.49] .060 1098
> - o | — _ ,{, @ N
é i N1 0 10 o 10
, oo f _l P | 1540 15.80 606 622
oogirily I}U_U_D'U_D_D_l'ﬁ’_" Q 5.71 -225
Pose-Eld ! 2] 6.86 7.36] 270 290
1o LNy SGS-THOMSON
Y/, ricror EeTRONICS
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TS27C64A

ORDERING INFORMATION - OTP ROM

Part Number Access Time Supply Voltage Temp. Range Package
TS27C64A-20CP 200 ns 5Vt 10% 0°Cto + 70°C PDIP28
TS27C64A-25CP 250 ns 5Vt 10% 0°'Cto +70°C PDIP28
TS27C64A-20VP 200 ns 5Vt 10% -40°C to + 85°C PDIP28
TS27C64A-25VP 250 ns 5V £ 10% -40°C to + 85°C PDIP28
TS27C64A-35TP(1) 350 ns 5Vt 10% -40°C to + 105°C PDIP28
TS27C64A-20CFN 200 ns 5Vt 10% 0°Cto + 70°C PLCC32
TS27C64A-25CFN 250 ns 5V + 10% 0°Cto+70°C PLCC32
TS27C64A-20VFN 200 ns 5Vt 10% -40°C to + 85°C | PLCC32
TS27C64A-25VFN 250 ns 5V 10% -40°C to + 85°C | PLCC32

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.
(1) Specification available upon request.
PACKAGE MECHANICAL DATA - OTP ROM
Figure 9 : 28-PIN PLASTIC DIP
oW Ve W W e W W W W W W W Ve Wt VR000287
14 1 | mm inches
Dim.
Min | Typ | Max | Min | Typ | Max
< A
al 0.63 .025
B 0.45 018
1S 28 b1 | 023 031] 009 012
-F«t- D1 S
D { € D 37.34 1.470
E [1520 16.68| .598 657
| e 2.54 100
e3 33.02 1.300
e4
F 14.10 555
el -”49 | 4.45 175
e——" 13 equal spaces € — ! ———eA — L 330 130
2:54
0100
Figure 10 : PLCC32 32-LEAD PLASTIC LEADED CHIP CARRIER
D] f=—-a Dim mm inches
._gg_gm 1 015 1050 " "Min | Typ | Max | Min | Typ | Max
: ;ENZ;L:;N 05— H _‘1 r_ nox A | 304 3.55| 120 140
! A At | 196 2.41| .078 1095
S, = N I I=lsizisisisk B | 033 053 013 021
P | B1 | 0.66 0.81] .026 .032
E g —L—- 4 D [1231 12.57| .485 .495
O ul TE T D1 | 11.35 11.50| 447 453
: 0 i) 81 8 D2 | 9.90 1092| 390 430
I d b D2/E2
r o E |14.85 15.11| .585 595
‘ 0 b E1 |13.89 14.04| 547 553
} P E2 [1244 13.46| .490 530
3 LIS I O I D i [ D [ 6 RS
SGS-THOMSON nm
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{vy SGS-THOMSON
Y. aicroELECTRONIGS M27HC641

64K (8K x 8) CMOS UV EPROM
PRELIMINARY DATA

ULTRA FAST ACCESS TIME : 35, 45, 55 ns.

= A REPROGRAMMABLE DEVICE FOR DIRECT
REPLACEMENT OF BIPOLAR PROM.

‘m LOW POWER "CMOS" CONSUMPTION :
- Operating current 60 mA Max
- Standby current 30 mA Max

= PROGRAMMING VOLTAGE 12.50V.

‘ FDIP-24
~m ELECTRONIC SIGNATURE FORAUTOMATED P
* PROGRAMMING. SKIN DIP-24

| } (Ordering Information at the end of the datasheet)

DESCRIPTION Figure 1 : Pin Connection

The M27HC641 is an ultra high speed 65,536
' (organized 8,192 x 8) bit ultraviolet erasable and

" reprogrammable CMOS EPROM. A1 241V,

' Access time value and pin out make it ideal for AT ::%f;
Bipolar PROM replacement, with the advantage N 210 A
of'lower power consumption and reprogramma- A: 5 zo]c_:/v,,p
bility. A L6 O 19 ] Ay
It is housed in a 24 pin Ceramic Frit Seal Win- A7 18 []Au
dow package, either 300 or 600 mils wide. Ay : :; ]27

! . O,

The transparent lid allows the user to expose the o: 10 15 Eo:
chip to ultraviolet light to erase the bit pattern. A 0,1 1o,

' new pattern can then be written to the device by GND [[12 13 [] 04

following the programming procedure. VR000633

PIN FUNCTIONS
A0-A10 | ADDRESS INPUT
00-07 DATA INPUT/OUTPUT
CE/Vep | CHIP SELECT/Vpp

; Vee + 5V POWER SUPPLY

% GND GROUND VRotn634

|

" August 1990 1/9
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M27HC641

Figure 2 : Block Diagram

ADDRESS L L
ADDRESS
::::::i} Al Y DECODER

X DECODER E> 00-07
OUTPUT
MEMORY BUFFERS
o CHIP SELECT MATRIX
CE Vpp AND
— 7| PROGRAMMING
LOGIC

VROD0B28

ABSOLUTE MAXIMUM RATINGS

Symbol Parameter Value Unit
Vi Input or Output voltages with respect to ground -0.6 to +7.0 Vv
Vep Supply voltage with respect to ground -0.6 to +14.0 Vv
Vag Voltage on A9 with respect to ground -0.6 to +13.5 Vv
Vce Supply voltage with respect to ground -0.6 to +7.0 Vv
Thias Temperature range under bias -10to +125 °C
Tstg Storage temperature range -65 to +150 °C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operatio-
nal sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

OPERATING MODES

MODE CE / Vpp A9 OUTPUT
READ / PROGRAM VERIFY L X Dout
PROGRAM Vpp X Din
STANDBY / PROGRAM INHIBIT H X HIGH Z
ELECTRONIC SIGNATURE L Vi CODE

NOTE : X = Don't care ; Vi = 12V + 0.5V ; H = High ; L = Low. Vep = 12.5V (see programming section).

2/9 .
Ly, SN
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M27HC641

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6
Operating Temperature Range 0°C to +70°C -40°C to +85°C
SELECTION CODE
(Example for 0°C to 70°C Oper. Temp. Range) 35XF1, 45XF1, 55XF1 45F1, 55F1
Vcc Power Supply (1) 5V + 5% 5V +10%
NOTE : "F" stands for ceramic package.
DC AND OPERATING CHARACTERISTICS
Values
Symbol Parameter Test Condition Unit
Min Max
] Input leakage current ViN=0Vto Vee -10 10 uA
Lo Output leakage current ViN=0Vto Vee -10 10 uA
lect Vec Active Current CE =(FV i‘zlglﬁ:g mA 60 mA
lcca Vce Standby Current-TTL CE = Vi 20 mA
Vi Input Low Voltage -0.3 0.5 Vv
ViH Input High Voltage 2.2 Vee + 1.0 \
VoL Output Low Voltage loL = 16.0 mA 0.5 \
Vo Output High Voltage loH = -4.0 mA 2.4 \"
AC CHARACTERISTICS
27HC641
Symbol Parameter Test Unit
Condition -35 -45 -55
Min Max Min Max Min Max
Address to Output ==
Tacc Delay CE=Vi 35 45 55 ns
Tce CE to Output Delay CE=VyL 20 25 25 ns
Tor (2) CE High to Output CE=VL o |2 | o | 25| o | 25 | ns
oat
Output Hold from Ad- =
Ton dress or CE CE =V 0 0 0
CAPACITANCE®
(TA=25°C, f =1 MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin =0V 4 6 pF
Cout Output Capacitance Vout = 0V 8 12 pF
i
|
1 NOTES : 1. Vcc must be applied simultaneously or before Vee and removed simultaneously or after Vep.

ger driven (see timing diagram).

|
| 2. This parameter is only sampled and not 100 % tested. Output Float is defined as the point where data is no lon-
i

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

i,

SGS-THOMSON
MICROELECTRONICS

3/9

107




M27HC641

AC TEST CONDITIONS

Input Levels 0V and 3V

Reference Levels : 1.5V

Figure 3 : AC Waveforms

AC TESTING LOAD CIRCUIT

+2V

100 @

D.U.T O-
30PF

L

(INCLUDING JIG CAPACITANCE) VROOOB12

Vin

ADDRESS

X(
Vi N

ADDRESS VALID H

ViH

CE/Vpp \\x

Vi N

t 2.4)

Vou

ton

HIGH Z

OUTPUTS
DO_D7

IZN

VoL

N
VALID OUTPUT NN HIGH 2

tacc

VRO00B30

DEVICE OPERATION

The modes of operation of the M27HC641 are
listed in the Operating Modes table. A single 5V
power 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 M27HC641 has one control function which
must be logically active in order to obtain data at
the outputs : Chip Enable (CE/Vpp), active low.
Assuming that the addresses are stable, the ad-
dress access time (tacc) is equal to the delay
from CE to output (tce).

STANDBY MODE

The M27HC641 has a standby mode which re-
duces the maximum active current from 60 mA
to 20 mA. The M27HC641 is placed in the
standby mode by applying a CMOS high signal
to the CE/Vpp input. When in the standby mode,
the outputs are in a high impedance state.

49 Ly7 SGS-THOMSON
Y/, iicRoelEcTRONICS
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PROGRAMMING

Caution : exceeding 14V on Vpep pin will perma-
nently damage the M27HC641.

When delivered (and after each erasure for UV
EPROM), all bits of the M27HC641 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sition to ultraviolet light (UV EPROM). The
M27HC641 is in the programming mode when
CE/Vpp input is at 12.50V. The data to be pro-
grammed is applied 8 bits in parallel, to the data |
output pins. The levels required for the address
and data inputs are TTL. Vcc is specified to be
6.00V

FAST PROGRAMMING ALGORITHM

Fast programming algorithm rapidly programs
M27HC641 using an efficient and reliable
method. A flowchart is shown at the end of data
sheet.




M27HC641

Two different pulses are used : Initial (1 ms) and
overprogramming (3 X ms). A maximum of 25
"initial" pulses is allowed. A verify is done after
each pulse, until a correct verify occurs. An
overprogramming pulse is then applied, the
lengh of which is 3 X ms, where X is the number
of initial pulses reached. The entire sequence of
programming and verification is done with Ve at
6.0V (programming pulses with Vpp at 12.5V).

PROGRAM INHIBIT

Programming of multiple M27HC641s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs of the parallel
M27HC641 may be common. _A 12.5V level
pulse applied to a M27HC641’s CE/Vpp input will
program that M27HC641. A TTL high level CE
input inhibits the other M27HC641s from being
programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with CE at ViL and Vcc at 5.00V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that
will identify its manufacturer and type. This mode
is intended for use by programming equipment
to automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C +
5°C ambient temperature range that is required
when programming the M27HC641. To activate
this mode, the programming equipment must
force 11.5V to 12.5V on address line A9 of the
M27HC641. Two identifier bytes may then be
sequenced from the device outputs by toggling

ELECTRONIC SIGNATURE MODE

address line A0 from Vi to ViH. All other address
lines must be held at V. during Electronic Signa-
ture mode. Byte 0 (AO=Vi) represents the
manufacturer code and byte 1 (A0=Vin) the de-
vice identifier code. For the SGS-THOMSON
M27HC641, these two identifier bytes are given
here below, and can be read-out on outputs OO0
to O7.

ERASURE OPERATION (applies for UV
EPROM) :

The erasure characteristics of the M27HC641 is
such that erasure begins when the cells are ex-
posed to light with a wavelength shorter than ap-
proximately 4000 Angstrom. It should be noted
that sunlight and some type of fluorescent lamps
have wavelengths in the 3000-4000 A range.
Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27HC641 in about 3 years, while it would take
approximately 1 week to cause erasure when
exposed to direct sunlight. If the M27HC641 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 M27HC641 win-
dow to prevent unintentional erasure. The rec-
ommended erasure procedure for the
M27HC641 is exposure to short wave ultraviolet
light which has wavelength 2537 A. The inte-
grated dose (i.e. UV intensity x exposure time) for
erasure should be a minimum of 15 Wsec/cm2.
The erasure time with this dosage is approxi-
mately 15 to 20 minutes using an ultraviolet lamp
with 12000 uW/cm2 power rating. The
M27HC641 should be placed within 2.5 cm
(linch) of the lamp tubes during the erasure.
Some lamps have a filter on their tubes which
should be removed before erasure.

IDENTIFIER PINS
A0 | O7 | O6 | O5 | 04 | 03 | 02 | of | OO0 | Hex
MANUFACTURER CODE Vi 0 0 1 0 0 20
DEVICE CODE Vi o | o 0 0 0 1 01
NOTE : A9 = 12V + 0.5V ; CE = VIL ; A1 to A8 = A10 = Vi
[yy SGS-THOMSON 5/9
’la MICROELECTRONICS
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PROGRAMMING OPERATION
(Ta = 25°C + 5°C, Ve = 6.00V £ 0.25V, Vpp = 12.50 + 0.25V) (1)

DC AND OPERATING CHARACTERISTICS

Symbol Parameter Test Condition Values Unit
Min Max
] Input Leakage Current ViN = 0V to Vee -10 10 UA
Vi Input Low Voltage -0.1 0.5 \
ViH Input High Voltage 2.2 Vce+0.5 )
VoL Output Low Voltage loL =2.1 mA 0.45 \"
VoH Output High Voltage loH = - 400 UA 2.4 \
lec2 Ve Active Current 60 mA
Ipp2 Vpp Active Current CE=Vu 60 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 \
AC CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Max
tas Address Setup Time 2 us
tps Data Setup Time 2 us
taH Address Hold Time 0 us
toH Data Hold Time 2 us
torp@) Chip Enable Output Float Delay 0 130 us
tves Vee Setup Time 2 us
tow CE Initial Program Pulse Width 0.95 1.05 ms
topw Overprogram Pulse Width 285 78.75 ms
tce Data Valid from CE 100 ns

NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Veep.

2. 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).

&9 Ly7, 5GS-THOMSON

> MICROELECTRONICS
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M27HC641

Figure 4 : Programming Flowchart

{ ADDR = FIRST LOCATION
N—

Vce:6V
Vpp:=12.5V

/ PROGRAM
\ ONE 1 ms PULSE

(\ INCREMENT X )

FAIL p

VERIFY ONE
BYTE

,/ PROGRAM ONE PULSE

\_  OF 3X-ms DURATION

INCREMENT ADDRESS

COMPARE
ALL BYTES
TO ORIGINAL

DEVICE PASSED

VRO00B31
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M27HC641

Figure 5 : Programming Waveforms

Vin

PROGRAM

VERIFY

ADDRESSES

X

ADDRESS STABLE

hyY
1<

V2
Vec

5V

Vg,

(E/Vpp
Vi

t
OPW

tas ‘ tan
‘ wenz S
DATA IN STABLE }———————— | DATA OUT VALID
tps tpH —R 'DEP
s
tves

VROD0632

NOTES :

1. torp is a characteristic of the device but must be accommodated by the programmer.

2. Vec = 6.0 £ 0.25V, CE / Vpp = 12.5 £ 0. V for fast programming algorithm.

8/9
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M27HC641

ORDERING INFORMATION (UV EPROM)

Part Number Access Time Supply Voltage Temp. Range Package
M27HC641-45XF1 45 ns 5V+ 5% 0°C to +70°C FDIP24-W 600 mils
M27HC641-35XFS1 35ns 5Vt 5% 0°C to +70°C FDIP24-W 300 mils
M27HC641-45XFS1 45ns 5Vt 5% 0°C to +70°C FDIP24-W 300 mils
M27HC641-45FS1 45 ns 5Vt 10% 0°C to +70°C FDIP24-W 300 mils
M27HC641-55XFS1 55 ns 5V 5% 0°C to +70°C FDIP24-W 300 mils

PACKAGE MECHANICAL DATA - UV EPROM
Figure 6 : 24-PIN CERAMIC DIP BULL’S EYE
P . mm inches
Dim.
Min | Typ | Max | Min | Typ | Max
] A 32.00 1.259
ol o
L B B |13.05 13.36] 514 526
ul o J., N17¢ [ 390 5.08] 154 200
- D | 300 118
MG ! F J L or 30 134
3 N E | 050 1.78] 020 070
{ e3 27.94 1.10
F | 229 2.79] 090 110
A G | 040 055 .016 022
1| 147 1.42] .046 056
P OPTION no| 127 152 050 060
o4 13 { L | 022 0.31] .009 012
W M | 152 2.49| .060 .098
J = / } - — o H N
a N1 o 0] o 10
] \ / 19 " P [15.40 15.80| .606 622
[y 8 Q 571 225
R o | 686 7.36] 270 290
Figure 7 : 24-PIN CERAMIC DIP BULL’S EYE - SKINNY - 300 MILS
P . mm inches
B Dim. — —
Min | Typ | Max | Min | Typ | Max
A 32.00 1.259
B 7.80 307
I — c
o A N 5w 134
E | 050 1.78] .020 070
M G --,-—L e3 27.94 110
F | 229 2.79| .090 110
e3 N G 0.40 0.55| 016 .022
1 1.27 1.52] .050 .060
A L 0.22 031 .009 012
M | o051 127| 020 .050
M
OO0 O00 00000 o;n N7 3 IS o o
L24 13
o ™ . P | 7.90 813 311 0.320
|’r 1 : i [/ 12 Q 5.71 225
EEEEEECEEEEE o | 424 439 167 173
FSDIP24W
[§y SGS-THOMSON 959
’lm MICROELECTRONICS

113






CS-
‘71® msmn@%@gn!ég%gnw?@lg M27C256B

256K (32K x 8) CMOS UV EPROM - OTPROM

m VERY FAST ACCESS TIME : 100 ns.

m COMPATIBLE TO HIGH SPEED MICROPRO-
CESSORS ZERO WAIT STATE.

m LOW POWER "CMOS" CONSUMPTION :
- Operating current 30 mA
- Stand by current 200 A

m PROGRAMMING VOLTAGE 12.75V.

m ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

m PROGRAMMING TIMES OF AROUND 3
SECONDS (PRESTO II ALGORITHM).

DESCRIPTION

PDIP-28 PLCC32
The M27C256B is a high speed 262,144 bit ultra-
violet erasable and reprogrammable EPROM (Ordering information at the end of the datasheet)
ideally suited for applications where fast turn-
around and pattern experimentation are important
requirements. Figure 1. Pin Connection

It is housed in a 28 pin Ceramic Frit Seal Window
package. The transparent lid allows the user to

expose the chip to ultraviolet light to erase the bit g o
pattern. A new pattern can then be written to the A7 A1
device by following the programming procedure. he e
In order to meet production requirements (cost " 2-:
effective solution or SMD), this product is also a2 Ao
offered in a plastic package, either Plastic DIL, A0 o7
SO or PLCC, for One Time Programming only. 00 06

o1
02
GND

[
04
03

'VRO00GE9

PIN FUNCTIONS

AO-A14 ADDRESS INPUT
CE CHIP ENABLE wo e T
OE OUTPUT ENABLE ns np e
00-07 DATA INPUT/OUTPUT s o
Vep PROGRAMMING VOLTAGE N “p a0
Veo +5V POWER SUPPLY e =p o
GND GROUND s e 20
DU DON'T USE 5823333
NC NON CONNECTED ° —
August 1990 112
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M27C256B

Figure 2 : Block Diagram

AO-A14
ADDRESS
INPUTS

Vecc O——>
GND DAT%O(_)(;J;I'PUT
Vpp O——> VN
OE——] ©F . CE
AND PROGRAM
E LOGIC OUTPUT BUFFERS
Y Y
—> DECODER GATING
— X 262.144 BIT
—— DECODER CELL MATRIX

VR000538
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vi Input or Output voltage with respect to Ground -0.6 to +7.0 Vv
Vpp Supply voltage with respect to Ground -0.6 to +14.0 "
VA9 Voltage on A9 with respect to Ground -0.6to +13.5 \
Vece | Supply voltage with respect to Ground -0.6 to +7.0 Vv
Taias Temperature range under bias -50 to +125 °C
Tsta Storage temperature range -65 to +150 °C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may

affect device reliability.

OPERATING MODES

MODE — PINS
CE OE A9 Vep OUTPUT
READ L L X Vee Dour
OUTPUT DISABLE L H X Vee HIGH Z2
STANDBY H X X Vee HIGH 2
PROGRAM L H X Vpep Din
PROGRAM VERIFY H L X Vep Dour
PROGRAM INHIBIT H H X Vep HIGH Z2
ELECTRONIC SIGNATURE L L VH Vee CODE
NOTE : X = Don't care ; Vu = 12V + 0.5V; H = High ; L = Low
Sl K7, 52 THOMEN
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DC AND AC CONDITIONS

SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 010 +70°C | -40°C to +85°C f?ogg’ f?zgg)
SELECTION CODE -10XF1, 12XF1, 15XF1, 20XF1,
(Example for O°C to 70°C Oper. Temp. Range) 25XF1 10F1, 12F1, 15F1, 20F1, 25F1
Vee 5V£5% 5V+10 %
NOTE: "F" stands for ceramics package. Plastic packaged device code features B,M or C
DC AND OPERATING CHARACTERISTICS (F1 AND F6 DEVICES)
Values
Symbol Parameter Test Condition Unit
Min Max
Iy Input Leakage Current Vin = 0V to Vee -10 10 uA
Lo Output Leakage Current Vin =0V to Ve -10 10 HA
. CE = OE = Vi, lour= 0 mA
lcci VCC Active Current (F = 5MHz) 30 mA
lcc2 Vcc Standby Current - TTL CE=VH 1 mA
lccs ® | Vcc Standby Current - CMOS CE>Vec-02V 200 A
lpp1 Vpp Read Current Vep = Vee 100 HA
Vi Input Low Voltage -0.3 +0.8 \
Vi Input High Voltage 2.0 Vee + 1.0 \
VoL Output Low Voltage loL = 2.1 mA 0.4 \
. lon = -400 pA 2.4
VoH Output High Voltage lok = -100 pA Veo - 0.7 \Y
AC CHARACTERISTICS
Test 27C256B
es .
Symbol Parameter condition -10 -12 -15 -20 -25 Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
CE=
tacc Address to Output Delay OE-ViL 100 120 150 200 250 | ns
tce CE to Output Delay OE=Vy 100 120 150 200 250 | ns
toe OE to Output Delay CE=V| 40 50 60 70 100 | ns
tor® | OEHighto Output Float | CE=vy. | 0 |30 | 0 40| 0 |50 | 0 |60 | 0 |60 | ns
CE=
ton Output Hold from Address OE-ViL 0 0 0 0 0 ns
CAPACITANCE ©
(TA=25°C, f = 1MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin = 0V 4 6 pF
Cout Output Capacitance Vourt = 0V 8 12 pF
NOTES : 1. Vec Must be applied simultaneously or before Vep and removed simultaneously or after Vep.

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

4. From Date Code 9040.

o7

SGS-THOMSON
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M27C256B

READ OPERATION

AC TEST CONDITIONS

Input Rise and Fall Times <20 ns
Input Pulse Levels 0.45 to 2.4V

Figure 3 : AC TESTING INPUT/OUTPUT

Timing Measurement Levels :

Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC TESTING LOAD CIRCUIT

1.3v
1N914
3.3kN
2.4
20 20
DEVICE
>TEST POINTS < UNDER ouT
045 0.8 08 TEST
CL=100pF
VR000609 CL INCLUDES JIG CAPACITANCE VRO00810
Figure 5 : AC WAVEFORMS
Vi -
ADDRESSES ADDRESS VALID §<
Vi o
Vi —
& /|
Vi R
tee
Vi y———
oE /1 e
Vi \_
t @)
tpce ® OE t o
Vin .
ouTPuT Henz VALID OUTPUT M\ HIGHZ
Vi |
VR000611
NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested. -
3. OE may be delayed up to tce - toe after the falling edge CE without impact on tce.
4. tor is specified from OE or CE whichever occurs first.
4/12

&r.
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DEVICE OPERATION

The modes of operation of the M27C256B 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
Electronic Signature.

READ MODE

The M27C256B 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 control and should be used for device se-
lection. Qutput Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, the address ac-
cess time (tacc) is equal to the delay from CE to
output (tce). Data is available at the output after
delay of toe from the falling edge of OE, assum-
ing that CE has been low and the addresses
have been stable for at least tacc-toe.

STANDBY MODE

The M27C256B has a standby mode which re-
duces the active current from 30 mA to 0.2 mA
(from date code 9040). The M27C256B is placed
in the standby mode by applying a CMOS high
signal to the CE input. When in the standby
mode, the outputs are in a high impedance state,
independent of the OE input.

TWO LINE OUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
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 par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMSs require careful decoupling of the de-
vices.

The supply current, lcc, 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 capa-
citive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoup-
ling capacitors. It is recommended that a 1 pF
ceramic capacitor be used on every device be-
tween Vcc and GND. This should be a high fre-
quency 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 Vcc and GND
for every eight devices. The bulk capacitor should
be located near the power supply connection
point. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the induc-
tive effects of PCB traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C256B.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C256B are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sition to ultraviolet light (UV EPROM). The
M27C256B is in the programming mode when
Vpp input is at 12.75 V, and CE is at TTL-low.
The data to be programmed is applied 8 bits in
parallel to the data output pins. The levels re-
quired for the address and data inputs are TTL.
Ve is specified to be 6.25 V £ 0.25 V.

PRESTO || PROGRAMMING ALGORITHM

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin,
in a typical time of less than 3 seconds. Pro-
gramming with PRESTO |l involves the applica-
tion of a sequence of 100 microseconds program
pulses to each byte until a correct verify occurs.
During programming and verify operation, a
MARGIN MODE circuit is automatically activated
in order to guarantee that each cell is pro-
grammed with enough margin. No overprogram
pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

L5y SGS-THOMSON 512
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M27C256B

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C256Bs in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C256B may be common. A TTL low
level pulse applied to a M27C256B’s CE input,
with Vpp at 12.75 V, will program that M27C256B.
A high level CE input inhibits the other
M27C256Bs from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with OF at Vi, CE at Vin, Vep at 12.75V and Ve
at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C +5°C
ambient temperature range that is required when
programming the M27C256B. To activate this
mode, the programming equipment must force
11.5V to 12,5V on address line A9 of the
M27C256B, with Vcc = Vpp = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to
ViH. All other address lines must be held at VL
during Electronic Signature mode. Byte 0

ELECTRONIC SIGNATURE MODE

(A0=VIL) represents the manufacturer code and
byte 1 (A0=Vn) the device identifier code. For the
SGS-THOMSON M27C256B, these two identifier
bytes are given here below, and can be read-out
on outputs OO0 to O7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C256B is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Research
shows that constant exposure to room level fluo-
rescent lighting could erase a typical M27C256B
in about 3 years, while it would take approximate-
ly 1 week to cause erasure when exposed to di-
rect sunlight. If the M27C256B 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 M27C256B window to prevent
unintentional erasure. The recommended erasure
procedure for the M27C256B is exposure to short
wave ultraviolet light which has wavelength
2537A. The integrated dose (i.e. UV intensity x
exposure time) for erasure should be a minimum
of 15 W-sec/cm?. The erasure time with this dos-
age is approximately 15 to 20 minutes using an
ultraviolet lamp with 12000 uW/cm2 power rating.
The M27C256B should be placed within 2.5 cm
(1 inch) of the lamp tubes during the erasure.
Some lamps have a filter on their tubes which
should be removed before erasure.

IDENTIFIER PINS
A0 o7 06 05 04 03 02 01 oo Hex
MANUFACTURER CODE Vi 0 0 1 0 0 0 0 0 20
DEVICE CODE ViH 1 0 0 0 1 1 0 1 8D

NOTE : A9 = 12V + 0.5V ;

6/12 LNy SGS-THOMSON
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M27C256B

PROGRAMMING OPERATION
(Ta = 25°C £ 5°C, Vec!! = 6.25V £ 0.25V, Vpp!) = 12.75V + 0.25V.

DC AND OPERATING CHARACTERISTICS

Test Condition Values .

] P Unit
Symbo arameter (see note 1) i ik ni
1L Input Current (All Inputs) Vin=ViLor Viu 10 pA
Vi Input Low Level (All Inputs) -0.1 0.8 v
ViH Input High Level 2.4 Vcc+0.5 \

Output Low Voltage During _
VoL Verify loL=2.1 mA 0.45 '
Output High Voltage Durin
Vo Veri?y ¢ ¢ 9 lon = -400 pA 2.4 v
lcc2 Vcc Supply Current 50 mA
lpp2 Vpp Supply Current (program) CE=Vi 50 mA
Vip A9 Electronic Signature Voltage 11.5 125 \"
AC CHARACTERISTICS

Test Condition Values .

S | P Unit
ymbol arameter (see note 1) i i ni
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 us
tan Address Hold Time 0 us
toH Data Hold Time 2 us
torp) gzlts;.lt Enable Output Float 0 130 ns
tvps Vep Setup Time 2 us
tves Vee Setup Time 2 us
trw Initial Program Pulse Width 95 105 us
toe Data Valid from OE 100 ns

NOTES : 1. Vec must be applied simultaneously or before Vep and removed simultaneously or after Vee.
2. 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).

(37 SGS-THOMSON n2
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M27C256B

PROGRAMMING OPERATION (Continued)
Figure 6 : Programming Waveforms

ViH
ADDRESSES
Vi

Vi
DATA

Vi

12.75v

Vpp
5V

6.25v
Vce

5v

PROGRAM

PROGRAM VERIFY

X

ADDRESS STABLE
N

t
Aﬂ | tAH
[ 2
DATA IN STABLE ,HIGH Z DATA OUT VALID
)
tps : tpH ¢ torp
h)
& C
/ | _tves \
| 1
4 ¢
tvcs
P2
tew toes toE
A p—
S

NOTES :

1. The input timing reference level is 0.8V for a ViL and 2V for a Viu.

2. toe and toer are characteristics of the device but must be accommodated by the programmer.

3. When programming the M27C256B a 0.1 pF capacitor is required across Vep and GND to suppress spurious volt-

age transients which can damage the device.

8/12
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M27C256B

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm flow Chart

Vce = 6.25V
Vpp = 12.76V

ADDR = FIRST LOCATION

FAIL

HANCED
VERIFY ONE
BYTE

YES

Vee:=Vpp: 5V

VERIFY ONE
Ti

INCREMENT ADDRESS

VR0006813
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M27C256B

ORDERING INFORMATION - UV EPROM

Part Number Access time Supply Voltage Temp. Range Package
M27C256B-10XF1 100 ns 5V + 5% 0C to + 70C FDIP28-W
M27C256B-12XF1 120 ns 5V +5% 0°C to + 70°C FDIP28-W
M27C256B-15XF1 150 ns 5V £ 5% 0°C to + 70°C FDIP28-W
M27C256B-20XF1 200 ns 5V + 5% 0°C to + 70°C FDIP28-W
M27C256B-10F1 100 ns 5V +10% 0C to + 70C FDIP28-W
M27C256B-12F1 120 ns 5V + 10% 0°C to + 70°C FDIP28-W
M27C256B-15F1 150 ns 5V +10% 0°C to + 70°C FDIP28-W °
M27C256B-20F 1 200 ns 5V +10% 0°C to + 70°C FDIP28-W
M27C256B-15XF6 150 ns 5V £ 5% -40°C to + 85°C FDIP28-W
M27C256B-15F6 150 ns 5V + 10% -40°C to + 85°C FDIP28-W
M27C256B-20XF7 200 ns 5V +5% -40°C to +105°C FDIP28-W
M27C256B-20XF3 200 ns 5V + 5% -40°C to  +105°C FDIP28-W

NOTE : Consult your nearest SGS THOMSON sales office for availability or other combination.
PACKAGE MECHANICAL DATA - UV EPROM
Figure 8 : 28-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL (F)
inchy
P Dim. mm nches
Min | Typ | Max | Min | Typ | Max
. I of o [ ﬁ A 38.10 1.500
5 A LN B | 13.05 13.36| 514 526
c | 390 5.08| .154 199
LM G ! o L D | 300 118
&3 N E 0.50 1.78] 020 070
! e3 33.02 1.300
A F 2.29 2.79] .090 110
G 0.40 055 .016 027
T OPTION | 147 142| 046 056
28 15 L 0.22 0.31| .009 012
o f \ M | 152 2.49] 060 008
- N
‘r1 \ / 10 N1 0 1] o 10°
[ e P 15.40 15.80| .606 622
FDIP28W Q 571 225
o | 686 7.36] 270 290
1012 Lyy SGS-THOMSON
Y/. icroriEcTRONICS
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M27C256B

ORDERING INFORMATION - OTP ROM

_ Part Number Access Time Supply Voltage Temp. Range Package
M27C256B-12XB1 120 ns 5V + 5% 0C to + 70C DIP28
M27C256B-15XB1 150 ns 5Vt 5% 0°C to + 70°C DIP28
M27C256B-15B1 150 ns 5V +10% 0°C to + 70C DIP28
M27C256B-15XB6 150 ns 5V + 5% -40°C to + 85°C DiP28
M27C256B-15B6 150 ns 5V +10% -40°C to + 85°C DIP28
M27C256B-12XC1 120 ns 5Vt 5% 0°C to + 70°C PLCC32
M27C256B-15XC1 150 ns 5V + 5% 0C to + 70°C PLCC32
M27C256B-15C1 150 ns 5V £ 10% 0°C to + 70C PLCC32
M27C256B-15XC6 150 ns 5V 5% -40°C to + 85°C PLCC32
M27C256B-15C6 150 ns 5V +10% -40°C to + 85°C PLCC32
M27C256B-12XM1 120 ns 5V £ 5% 0C to + 70C PS0O28
M27C256B-15XM1 150 ns 5V+ 5% 0°C to + 70°C PS0O28
M27C256B-15M1 150 ns 5V £ 10% 0°C to + 70°C PSO28
M27C256B-15XM6é 150 ns 5V + 5% -40°C to + 85°C PSO28
M27C256B-15M6 150 ns 5V +10% -40°C to  + 85°C PS0O28

NOTE : consult your nearest SGS THOMSON sales office for availability of other combination.
PACKAGE MECHANICAL DATA - OTP ROM
Figure 9 : 28-PIN PLASTIC DIP
mm inches
Dim.
TZ e T’ VR000288 I Min | Typ | Max | Min | Typ | Max
A
C at 0.60 025
B 0.45 018
17 - bt | 023 0.31| .008 012
vvuvvuuwvvvkﬁuvw b2 127 060
T >
D —_— D 37.34 1.470
E |15.20 16.08| .508 057
AZ J:—Z———i e 2.54 100
,_l A e3 33.02 1.300!
T—Al .l—l I L —fc e4
etk B Blofs | F 14.10 556
15 equal spaces @ - | 4.45 A75
g L 3.30 130
K1
K2
!
G
| 1112

‘ -THOMSON
S/ A ?ﬂ@E!LE@FIR@MI]@S
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M27C256B

PACKAGE MECHANICAL DATA - OTP ROM (Continued)
Figure 10 : PLCC32-32-LEAD PLASTIC LEADED CHIP CARRIER

D oA
Dt 4 Al mm inches
8482 pLcs 023 Wi "\ r‘}?usr? pim.
.048 055~ Min | Typ | Max | Min | Typ
R DE':‘{]“E_‘S,_':‘LNI ! : A | 304 355 .120
k®) Al | 196 241| .078
0 i B 0.33 053] .013
g H _L__ B1 | 0.66 081] .026
E % T" D [ 1231 1257| 485
d b Er B1 D1 | 11.35 11.50| 447
8 p D2 | 9.90 10.92| .390
q g E | 1485 15.11] 585
g H E1 | 13.89 14.04| 547
P E2 | 1244 1346| 490

é
E
|

Figure 11 : PS028-28 LEAD PLASTIC SMALL OUTLINE PACKAGE

L
B1
. mm inches
)‘( it \g < o Min | Typ | Max | Min | Typ
10 1 P T
LB u X b o Al | 005 0.35] 002
H A2 | 234 269 .092
B 0.35 051| 013
D B1 0.35 0.61| .013
c 0.15 0.32| .006
“ il n n:'n n0nan D 17.71 18.49| .697
8 ; 5 E 8.23 8.89| .324
e 1.27 .050
- -ou H | 1151 12.70| 453
1 E 14 L 0.41 1.27] 016
| — | X 8
o oo oogto
S0IC28
1212 Lyg, SGs-THOMSON
e MICROELECTRONICS
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LATCHED 256K (32Kx8) CMOS UV EPROM - OTP ROM

= INTEGRATED ADDRESS LATCH.
n VERY FAST ACCESS TIME : 100 ns.
COMPATIBLE TO HIGH SPEED MICROPRO-
CESSORS ZERO WAIT STATE.
= LOW POWER "CMOS" CONSUMPTION :
- Active Current 30mA
- Standby Current 200pA
s PROGRAMMING VOLTAGE 12.75V.
- = ELECTRONIC SIGNATURE FOR AUTO-
‘ MATED PROGRAMMING.
" m PROGRAMMING TIME OF AROUND 3 SEC-
ONDS (PRESTO il ALGORITHM).
DESCRIPTION
" The M87C257 is a high speed 262,144 bit UV PDIP-28 PLCCS2
erasable and electrically reprogrammable (Ordering Information at the end of the datasheet)
EPROM. The M87C257 incorporates latches on
all addresses input to minimize chip count, re- Fi 1:Pin C ti
duce cost, and simplify the design of multiplexed ‘gure T : in onnection
. bus systems.
' The M87C257 is housed in a 28-pin dual-in-line ALE/Vpp (11 28] vee
package with transparent lid. The transparent lid A AT
allows the user to expose the chip to ultraviolet A6 4 251 A8
light to erase the bit pattern. A new pattern can N ol e
then be written to the device by following the A3 07 220 oF
programming procedure. :12 E: 2 %365
In order to meet production requirements (cost e E:g :g o
effective solution or SMD), this product is also o1 012 w1l os
offered in a plastic package, either Plastic DIL or 02 013 16 04
PLCC, for One Time Programming only. GND {14 bl
PIN FUNCTIONS s
AO0-At14 ADDRESS INPUTS % g EB $z2
00-07 DATA INPUT/OUTPUT nooonnnn
_ﬁ OUTPUT ENABLE : : :3 i‘;
CE CHIP ENABLE = np A
ALE/Vpp ADDRESS LATCH ENABLE/Vpp ‘f‘ M :"' 3 ETEO
NC NON CONNECTED o= =p &
Vee + 5V POWER SUPLY o i ap e
GND GROUND
DU DON'T USE TEgREes —
August 1990 1/11
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M87C257

Figure 2 : Block Diagram

Vee © DATA OUTPUTS
GND O——> 0g-07
Vpp O——> /—Lﬁ
% prROSKAM ToGIc
ALE
OUTPUT BUFFERS
™ v Y
Ag-Aqg : DECODE GATING
ADDgE_?S L)
T LATCH| X 262.144 BIT
DECODE CELL MATRIX
ADDRESS
VAOO0B82
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vi Input or Output voltage with respect to ground -0.6 to +7.0 Vv
Vep Supply voltage with respect to ground -0.6to +14.0 Vv
VA9 Voltage on A9 with respect to ground -0.6 to +13.5 Vv
Vee Supply voltage with respect to ground -0.6 to +7.0 \
Tbias Temperature range under bias -50 to +125 C
Tstg Storage temperature range -65 to +150 C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the operatio-
nal sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect

device reliability.

OPERATING MODES

MODE — PINS

CE OE A9 ALE/Vpp OUTPUT
READ (LATCHED ADDRESS) L L X L Dout
READ (CURRENT ADDRESS) L L X H Dout
OUTPUT DISABLE L H X X HIGH Z
STANDBY H X X X HIGH Z
HIGH SPEED PROGRAMMING L H X Vpp Din
PROGRAM VERIFY H L X Vep Dout
PROGRAM INHIBIT H H X Vpp HIGH Z
ELECTRONIC SIGNATURE L L VH X CODE

NOTE : X Don't care ; Vu = 12V + 0.5V; H = High ; L = Low

2/11
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M87C257

DC AND AC CONDITIONS

SELECTION CODE

Fi F6

F7 F3

Operating Temperature Range

0to 70°C -40 to 85°C

-40t0 105°C | -40t0 125°C

SELECTION CODE

(Example for 0°C to 70°C Oper. Temp. Range)

10XF1, 12XF1, 15XF1, 20XF1

10F1, 12F1, 15F1, 20F1

Vcc Power Supply (1)

5V + 5%

5V +10%

NOTE : "F" stands for ceramic package. Plastic packaged device code features B, M or C (see ordering information).

DC AND OPERATING CHARACTERISTICS (F1 AND F6 DEVICES)

Symbol Parameter Test Condition - Values Unit
Min Max
I Input Leakage Current Vin = 0V to Vce -10 10 pA
Lo Output Leakage Current Vout = 0V to Vce -10 10 UA
loc Ve Active Current CE-=OE ?FV: SMIS;J)T= 0 mA 30 mA
lccz Vcc Standby Current - TTL CE = Vi - Stable Inputs 1 mA
loca™ Vce Standby Current - CMOS | CE > Vg - 0.2V - Stable Inputs 200 pA
lpp1 Vep Read Current Vep = Veo 10 MA
Vi Input Low Voltage -0.3 +0.8 )
Vin Input High Voltage 2.0 Vce+1.0 \
VoL Output Low Voltage loL=2.1 mA 0.4 \
VoH Output High Voltage lon = -1.0 mA Vee - 0.8 \
AC CHARACTERISTICS
87C257
Symbol Parameter Te?". -10 -12 -15 -20 Unit
condition
Min | Max | Min | Max | Min | Max | Min | Max
tacc Address Output Delay |CE= OE=Vj_ 100 120 150 200 | ns
tee CE to Output Delay OE=V_ 100 120 150 200 | ns
toe OE to Output Delay CE=VyL 40 50 60 70 | ns
tor(2) OE High to Output Float | CE=Vy 0 |3 | 0 |40 | O | 40| O | 40 | ns
Output Hold from o
toH Address, CE or OE CE=OE=V)L| O 0 0 0 ns
Whichever occured first
e Latch deselect Width 35 35 35 50 ns
taL Add to latch setup 7 7 7 15 ns
tLa Add Hold from latch 20 20 20 30 ns
tLoe ALE to Output Enable 20 20 20 30 ns
CAPACITANCE®
Tame = 25°C, f = 1 MHz
Symbol . Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin =0V 4 6 pF
Cout Output Capacitance Vour = 0V 8 12 pF
NOTES : 1. Vcc must be applied simultaneously or before Vpp and removed simuitaneously or after Vep.

2. This parameter is only sampled and not 100 % tested. Output Float is defined as the point where data is no lon-

ger driven (see timing diagram).

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

4. From Date Code 9040.

GS-
(ST i
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M87C257

AC TEST CONDITIONS

Input Rise and Fall Times < 20ns Timing Measurement Reference Levels :
Input Pulse Levels 1 0.4510 2.4V Inputs 0.8 and 2V - Outputs 0.8 and 2V
AC TEST CONDITIONS

Figure 3 : AC Testing Input/Output Waveform Figure 4 : AC Testing Load Circuit

1.3V
1N914
2.4
2.0 2.0
>TEST POINT$< 3.3kn
0.45 0.8 0.8
DEVICE
UNDER out
TEST
CL=100pF

VR000583

CL INCLUDES JIG CAPACITANCE /000564

L
Figure 5 : AC Waveforms
Vin / VAVAVAVANY S
ADDRESSES ADDRESS STABLE >:j e XX X
Vie N\ VARVEAVALVEL N
taL tLa
ViH

/N /

™ N (O

ViL N~ _/
tce
ViH
—
o N\ /
tpr
Vi t1oF | /|
t 3)
OE t
taco® OH
ViH . _ _ <
ouTeuT HIGH 2 & VALID OUTPUT }.JG_”_E
Vi A\ A/ veoooses

NOTES : 1. Typical values are for Tampb = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested.
3. OE may be delayed up to tacc - toe after the falling edge CE without impact on tacc.
4. tor is specified from OE or CE whichever occurs first.

411 L§7 SGS-THOMS
S/ A mn@sﬁ@]@ltllz@m@m?@'g
130



M87C257

READ OPERATION
DEVICE OPERATION

The modes of operation of the M87C257 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for 12V on A9 for
Electronic Signature.

READ MODE

The M87C257 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable (ALE=ViH) or
latched (ALE=V|), the address access time
(tacc) is equal to the delay from CE to output
(tce). Data is available at the outputs after delay
of toe from the falling edge of OF, assuming that
CE has been low and the addresses have been
stable for at least tacc-toe.

The M87C257 reduces the hardware interface in
multiplexed address-data bus systems. Figure 6
shows a low power, small board space, minimal
chip M87C257/microcontroller design. The pro-
cessors multiplexed bus (ADO-7) is tied to the
M87C257’s address and data pins. No separate
address latch is needed because the M87C257
latches all address inputs when ALE is low.

STANDBY MODE

The M87C257 has a standby mode which re-
duces the active current from 30mA to 0.2mA
(from date code 9040). The M87C257 is placed

vices in the array and connected to the READ
line from the system control bus.

This ensures 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 CMOS-E4
EPROMSs require careful decoupling of the de-
vices. The supply current, lcc, has three seg-
ments that are of interest to the system de-
signer : the standby current level, the active cur-
rent 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 capacitive and inductive load-
ing of the device output. The associated tran-
sient voltage peaks can be suppressed by com-
plying with the two line output control and by
properly selected decoupling capacitors. It is
recommended that a 1uF ceramic capacitor be
used on every device between Vcc 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
4.7uF bulk electrolytic capacitor should be used
between Vcc and GND for every eight devices.
The bulk capacitor should be located near the
power supply connection point.

The purpose of the bulk capacitor is to overcome
the voltage drop caused by the inductive effects
of PCB traces.

Figure 6 : M87C257 / ST9 Microcontroller sys-
tem lay out

in the standby mode by applying a CMOS high
signal to the CE input. When in the standby vSs VDD vee  Gnp
mode, the outputs are in a high impedance N ‘ |
state, independent of the OF input. s 8 M S
TWO LINE OUTPUT CONTROL ¥ [|OSCN  PORSAS=I=IA0-A7
B EPROM ly used in | < s 7,00
ecause s are usually used in larger ST | AB-AlM
memory arrays, this product features a 2 line & —oscour M v—ic}
control function which accommodates the use of _ _
multiple memory connection. The two line control bs OE
function allows : AS —D0—{ALE
a) the lowest possible memory power dissipa- | st . M87C257-10 |
tion, :
b) complete assurance that output bus conten- VROD05E8
tion 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 de-
L§7 SGS-THOMSON _ s
’l@ MICROELECTRONICS
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M87C257

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M87C257.

When delivered, (and after each erasure for UV
EPROM), all bits of the M87C257 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by exposure
ultraviolet light. The M87C257 is in the pro-
gramming mode when Vpp input is at 12.75V
and CE is at TTL low. The data to be pro-
grammed is applied 8 bits in parallel, to the data
output pins. The levels required for the address
and data inputs are TTL. Vcc is specified to be
6.25V + 0.25V.

VERY FAST AND RELIABLE PROGRAMMING
ALGORITHM = PRESTO Il

PRESTO Il programming algorithm, available for
the M87C257 is an enhancement of the PRES-
TO algorithm used for the M27512.

During programming and verify operation a
MARGIN MODE™ circuit is automatically acti-
vated. It provides adequate margin for the thre-
shold voltage of programmed cells, thus the writ-
ing margin is independent from Vcc in verify
mode and an overprogram pulse is not necess-
ary, thus reducing programming time down to a
theoretical value of 3 seconds.

PROGRAM INHIBIT

Programming of multiple M87C257s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs of the parallel
M87C257 may be common. A TTL low level
pulse applied to a M87C257s CE input, with Vpp
at 12.75V will program that M87C257. A high
level CE input inhibits the other M87C257s from
being programmed.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that
will identify its manufacturer and type. This mode
is intended for use by programming equipment
to automatically match the device to be pro-

ELECTRONIC SIGNATURE MODE

grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C
+ 5°C ambient temperature range that is re-
quired when programming the M87C257. To ac-
tivate this mode, the programming equipment
must force 11.5V to 12.5V on address line A9 of
the M87C257 with Vpp = Vcc = 5V. Two identi-
fier bytes may then be sequenced from the de-
vice outputs by toggling address line A0 from VL
to ViH. All other address lines must be held at
ViL during Electronic Signature mode.

Byte 0 (AO=Vi.) represents the manufacturer
code and byte 1 (A0 = Vin) the device identifier
code. When A9=VH, ALE need not be toggled to
latch each identifier address. For the SGS-
THOMSON M87C257, these two identifier bytes
are given below, and can be read out on the
outputs OO0 to O7.

ERASURE OPERATION
EPROM)

The erasure characteristic of the M87C257 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Re-
search shows that constant exposure to room
level fluorescent lighting could erase a typical
M87C257 in about 3 years, while it would take
approximately 1 week to cause erasure when
exposed to direct sunlight. If the M87C257 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 M87C257 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M87C257 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/cm®. The
erasure time with this dosage is approximately
15 to 20 minlétes using an ultraviolet lamp with
12000 uW/cm® power rating. The M87C257
should be placed within 2.5 cm (1 inch) of the
lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be
removed before erasure.

(applies for UV

IDENTIFIER PINS
A0 o7 06 05 04 o3 02 01 oo Hex |
MANUFACTURER CODE Vi 0 0 1 0 0 0 0 0 20
DEVICE CODE Vi 1 0 0 0 0 0 0 0 80

NOTE : A9 = 12V £ 0.5V ; CE = OE = Vi, A1 - A8, A10 - A14 = Vi ; Vpp = Voo = 5V

6/11 ‘ SGS-THOMSON
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M87C257

PROGRAMMING OPERATION

(Ta=25C+5°C, Vec'V = 6.25V + 0.25V, Vpp(") = 12.75V + 0.5V)

DC AND OPERATING CHARACTERISTICS

Test Condition Values .
Symbol Parameter (see note 1) i Viax Unit
N Input Current (All Inputs) Vin = ViLor Viy 10 A
ViL Input Low Level (All Inputs) -0.1 0.8 v
ViH Input High Level 24 Vce+0.5 Y
Output Low Voltage During _
VoL Verify loL=2.1 mA 0.45 Vv
Output High Voltage During _ .
VoH Verify lon = -1mA Vce-0.8 Y
lecz Vcc Supply Current 50 mA
lpp2 Vpp Supply Current (program) CE=Vu 50 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 Y
AC CHARACTERISTICS
Test Condition Values i
Symbol Parameter (see note 1) i Nax 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 us
Output Enable Output Float
toFe(2) Delay 0 130 us
tvps Vpp Setup Time us
tves Vce Setup Time us
tew Initial Program Pulse Width 95 | 105 us
‘ toe Data Valid from OE 100 ns
I
f NOTES : 1. Vcc must be applied simultaneously or before Ver and removed simultaneously or after Vee.
i 2. 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).
7/11
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M87C257

Figure 7 : Programming Waveforms

PROGRAM PROGRAM VERIFY
ViH —-
ADDRESSES >< ADDRESS STABLE X
ViL s
,'_AS_>‘ \ taAH
ViH ‘ — —Q_J’_
DATA , HIGH Z
DATA IN STABLE DATA OUT VALID
v )l
I ths tpH < torp
12.75V L
ALE/Vpp t
sV vPS
6.25v b %
Vce
5V tvcs
VH—4 55
CE
Vi
Tow toEs | | toE
Vin
bE /
Vi R
VRO00587

NOTES : 1. The input timing reference level is 0.8V for a Vi and 2V for a Vin.
2. toe and torp are characteristics of the device but must be accommodated by the programmer.
3. When programming the M87C257 a 0.1uF capacitor is required across Ver and GROUND to supress spurious
voltage transient which can damage the device.

811 L3y, S5S-THOMSON
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M87C257

Figure 8 : PRESTO Il Programming Algorithm

Ve « 6,25V
Vpp = 12.75V

QDDRESS * FIRST LOCATION

.
100 us PROG. PULSE )

( INCREMENT N )

FAIL

NHANCED
VERIFY ONE
BYTE

L INCREMENT ADDRESS

VR000668
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M87C257

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M87C257-10XF1 100 ns 5V+ 5% 0°C to +70°C FDIP28-W
M87C257-12XF1 120 ns 5Vt 5% 0°C to +70°C FDIP28-W
M87C257-15XF1 150 ns 5Vt 5% 0°C to +70°C FDIP28-W
M87C257-20XF1 200 ns 5V+ 5% 0°C to +70°C FDIP28-W
M87C257-10F1 100 ns 5V + 10% 0°C to +70°C FDIP28-W
M87C257-12F1 120 ns 5V + 10% 0°C to +70°C FDIP28-W
M87C257-15F1 150 ns 5V £ 10% 0°C to +70°C FDIP28-W
M87C257-20F1 200 ns 5V + 10% 0°C to +70°C FDIP28-W
M87C257-15XF6 150 ns 5V+ 5% -40°C to + 85°C FDIP28-W
M87C257-15F6 150 ns 5V + 10% -40°C to + 85°C FDIP28-W
M87C257-20XF7 200 ns 5V+ 5% -40°C to + 105°C FDIP28-W
M87C257-20XF3 200 ns 5Vt 5% -40°C to + 125°C FDIP28-W

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.
PACKAGE MECHANICAL DATA - UV EPROM
Figure 9 : 28-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL (F)
=] mm inches
Dim.
Min | Typ | Max | Min | Typ | Max
[T T A 38.10 1.500
ol o
L BN § E— ] B [13.05 13.36| 514 526
wl o AN c | 390 508 154 199
M G | F L D | 3.00 118
r - E | 050 1.78] .020 070
. el N e3 33.02 1.300
F | 229 279/ .090 110
A G | 040 055 .016 027
PTION 1 1.17 1.42| .046 .056
NN nnnonnnonnno oPTI L | 022 0.31] .009 012
28 15 M | 152 2.49| .060 .098
L :
- \\ / - @ N1 0 0] o 10
r1 14 P |15.40 15.80| .606 622
LISy N (N Ny N N 0 gy Q 5.71 225
FDIP2BW %] 6.86 7.36| .270 290

10/11 LNy SGS-THOMSON
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M87C257

ORDERING INFORMATION - OTP ROM

Part Number: Access Time Supply Voltage Temp. Range Package
) M87C257-12XB1 120 ns 5V + 5% 0°Cto +70°C DIP28
M87C257-15XB1 150 ns 5V + 5% 0°Cto+70°C DIP28
M87C257-15B1 150 ns 5V +10% 0°Cto +70°C DIP28
M87C257-15XB6 150 ns 5V = 5% -40°C to + 85°C DIP28
M87C257-15B6 150 ns 5V +10% -40°C to + 85°C DiP28
M87C257-12XC1 120 ns 5V + 5% 0°Cto+70°C PLCC32
M87C257-15XC1 150 ns 5V + 5% 0°Cto+70°C PLCC32
M87C257-15C1 150 ns 5V +10% 0°Cto +70°C PLCC32
M87C257-15XC6 150 ns 5V t 5% -40°C to + 85°C PLCC32
M87C257-15C6 150 ns 5V £ 10% -40°C to + 85°C PLCC32

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.

PACKAGE MECHANICAL DATA - OTP ROM
Figure 10 : 28-PIN PLASTIC DIP

I‘: F e B s B s U0 e 5 e B e W s U e B e B e Y e | r"\r;"x. VR000287 Dim. mm inches
Min | Typ | Max | Min | Typ | Max
A
Q at 0.63 025
B 0.45 018
b1 | 023 0.31] .009 012
15 28
-i—*- DI c
D 37.34 1.470
D £ E |1520 16.68] 598 657
e 2.54 100
e3 33.02 1.300
c4
F 14.10 555
| 4.45 175
L 3.30 130
K1
K2
Figure 11 : PLCC32-32-LEAD PLASTIC LEADED CHIP CARRIER
| *] ~_—~_—‘
} D1 i Dim. mm inches
| '_%32 PLCS 023 Min | Typ | Max | Min | Typ | Max
L0257 A | 3.04 355 .120 140
DENOTES PIN 1
RN i AT | 196 2.41| 078 1095
ke) B | 033 053] 013 021
g b B1 | 066 081] 026 032
E % L D [1231 12.57| .485 495
d q T D1 |11.35 11.50| .447 453
d hEeEl e B1 D2 | 9.90 10.92| 390 430
O 8] E [14.85 15.11| 585 595
v ol E1 |13.89 14.04| 547 553
E H E2 |12.44 13.46] .490 530
B L
i QN [ O S ) O A————
L7, S6S-THOMSON i
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M27C512

512K CMOS UV EPROM - OTP ROM

VERY FAST ACCESS TIME : 100 ns.

m COMPATIBLE WITH HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE.

m LOW POWER "CMOS" CONSUMPTION :
- Operating current 30mA
- Stand by current 200pA.

m PROGRAMMING VOLTAGE 12.75V.

m ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

m PROGRAMMING TIMES OF AROUND 6 SEC-
ONDS (PRESTO IIB ALGORITHM).

. DESCRIPTION

- The M27C512 is a high speed 524,288 bit ultra-
violet erasable and reprogrammable EPROM
ideally suited for applications where fast turn-
around and pattern experimentation are important
requirements.

. ltis housed in a 28 pin Ceramic Frit Seal Window
© package. 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 to the
device by following the programming procedure.

In order to meet production requirements (cost
effective solution or SMD), this product is also
offered in plastic packages, either Plastic DIP, SO
or PLCC, for One Time Programming only.

PIN FUNCTIONS

A0-A15 ADDRESS INPUT

CE CHIP ENABLE

OE / Vpp OUTPUT ENABLE / Vep
00-07 DATA INPUT/OUTPUT
Vee + 5V POWER SUPPLY
GND GROUND

DU DON'T USE

NC NO CONNECTION

August 1990

1
PDIP28
(Ordering information at the end of the datasheet)

PLCC32

Figure 1 : Pin Connection

—

Vee
A4
A13

AB

A9

AN
5E/Vpp
A0

CE

9 20

>
®
Annonooonpoonnoongn

b
)
m]
]
=
]
22 o
)
]
=
]
]
]
]

VRO00842

5 29
6 267 A9

7 27 31 AN

8 261 NC

9 2517 OE/Vpp
10 241 A10

n 231 CE

12 22 07
21 F 06

VRO00S41
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M27C512

Figure 2 : Block Diagram

Vecec O——>
GND DATAo gg‘;PUTs
OE/Vpp——{  OE, CE |
AND PROGRAM
€E N LOGIC OUTPUT BUFFERS
— Y : Y
—> DECODER GATING
AO-A15
ADDRESS { —>
INPUTS 7 X 524.288
——> DECODER CELL MATRIX
VR000589
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Y Input or Output voltages with respect to ground -0.6 to +7.0 Vv
Vpp Supply voltage with respect to ground -0.6 to +14.0 Vv
Vag Voltage on A9 with respect to ground -0.6 to +13.5 Vv
Vee Supply voltage with respect to ground -0.6to +7.0 Vv
Thias Temperature range under bias -50 to +125 ‘C
Tstg Storage temperature range -65 to +150 ‘C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES

MODE CE OE / Vpp A9 OUTPUT

READ L L X Dour
OUTPUT DISABLE L H X HIGH Z
STANDBY H X X HIGH Z
PROGRAM L Vep X DIN
PROGRAM INHIBIT H Vep X HIGH 2
ELECTRONIC SIGNATURE L L VH CODE

NOTE : X = Don't care ; Vi = 12V + 0.5V ; H = High ; L = Low.

7= &7, SN
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M27C512

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 0to 70°C -40 to 85°C -40 to 105°C -40to0 125°C
SELECTION CODE
(Example for 0°C to 70°C Oper. -10XF1, 12XF1, 15XF1, 20XF1, 12F1,15F1,20F1, 25F1
Temp. Range)
Vcc Power Supply 5V £ 5% 5V £ 10%
DC AND OPERATIONG CHARACTERISTICS (F1 AND F6 DEVICES)
Symbol Parameter Test Condition Values Unit
Min Max
[N Input Leakage Current Vin =0V to Vce -10 10 HA
Lo Output Leakage Current Vour = 0V to Vee -10 10 A
. E:ﬁ:VIL lout= 0 mA
lcct Vce Active Current (F = 5MHz) 30 mA
Iccz Vcc Standby Current - TTL CE =V 1 mA
lcca™® | Vec Standoy Current - CMOS CE > Vee - 0.2V 200 pA
Ipp1 Vpp Read Current Vpp = Vce 10 pA
Vi Input Low Voltage -0.3 +0.8 \
ViH Input High Voltage 2.0 Vce+1.0 \Y
VoL Output Low Voltage loL=2.1 mA 0.4 \
. lon = -400 pA 2.4
Vo Output High Voltage lot = 100 pA Veo-0.7 \
AC CHARACTERISTICS
Test 27C512
Symbol Parameter c onzfti on -10 -12 -15 -20 -25 Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tace gi?;;ss toOutput | GE_BE- v, 100 120 150 200 250 | ns
tce CE to Output Delay OE = V| 100 120 150 200 250 | ns
toe OE to Output Delay | CE = Vi, 40 50 60 70 100 | ns
tor @ (F)I'éa';"gh fo Qutput CE=Vi 03| 0|4 | 0|5 0/|60| 0/60]ns
t Output Hold from o
oH Address CE=OE=Vy | 0 0 0 0 0 ns
CAPACITANCE®
(Ta=25°C, f =1 MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance ViN=0V 4 6 pF
Cout Output Capacitance Vourt = 0V 8 12 pF

NOTES : 1. Voc must be applied simultaneously or before Vep and removed simultaneously or after Vee.
2. 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).

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

4. From date code 9112.

SGS-THOMSON
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M27C512

AC TEST CONDITIONS
Input Rise and Fall Times : <20 ns Timing Measurement Reference Levels :
Input Pulse Levels : 0451024V Inputs : 0.8 and 2V - Outputs : 0.8 and 2V
Figure 3 : AC Testing Input/Output Waveform Figure 4 : AC Testing Load Circuit
|
1.3V
IN914
2.4
2.0 2.0
>TEST post< 3.3a
0.45 0.8 0.8
DEVICE
UNDER ouT
TEST
I CL=100pF
VRO00697
CL INCLUDES JIG CAPAGITANCE 'A000688
Figure 5 : AC Waveforms
Vin o
4
ADDRESSES ADDRESS VALID ><
Vi N —
Ym |
_ 4
ce /
Vi -/
- tee
Vin —
Vie o 7 DF
t OE (&) t
3
tace OH
ViH | _ g
ouTPUT HIGH Z W VALID OUTPUT HIGH Z
Vi N - _ 7
VROO0599
NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested. _
3. OE may be delayed up to tce - toe after the falling edge CE without impact on tce.
4. ftor is specified from OE or CE whichever occurs first.
4/13
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M27C512

DEVICE OPERATION

The modes of operations of the M27C512 are
listed in the Operating Modes table. A single 5V
power supply is required in the read mode. All
inputs are TTL levels except for OE/Vpp and 12V
on A9 for Electronic Signature.

READ MODE

The M27C512 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 control and should be used for device se-
lection. Output Enable (OE/Vpp) is the output
control and should be used to gate data to the
output pins, independent of device selection. As-
suming that the addresses are stable, the ad-
dress_access time (tacc) is equal to the delay
from CE to output (tce). Data is available at the
output after a delay of toe from the falling edge of
OE, assuming that CE has been low and the ad-
dresses have been stable for at least tacc-toe.

STANDBY MODE

The M27C512 has a standby mode which re-
duces the active current from 30mA to 0.2mA
(from date code 9104). The M27C512 is placed
in the standby_mode by applying a CMOS high
signal to the CE input. 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
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
lines, CE should be decoded and used_as the
primary device selecting function, while OE/Vpp
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMSs require careful decoupling of the de-
vices. The supply current, lcc, has three seg-

ments 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 magni-
tude of the transient current peaks is dependent
on the capacitive and inductive loading of the de-
vice at the output. The associated transient volt-

* age peaks can be suppressed by complying with

the two line output control and by properly se-
lected decoupling capacitors. It is recommended
that a 1uF ceramic capacitor be used on every
device between Vcc and GND. This should be a
high frequency capacitor of low inherent induct-
ance and should be placed as close to the device
as possible. In addition, a 4.7uF bulk electrolytic
capacitor should be used between Vcc and GND
for every eight devices. The bulk capacitor
should be located near the power supplyconnec-
tion point.The purpose of the bulk capacitor is to
overcome the voltage drop caused by the induc-
tive effects of PCB traces.

PROGRAMMING

Caution : exceeding 14V on OE/Vpp pin will per-
manently damage the M27C512.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C512 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sure to ultraviolet light (UV EPROM). The
M27C512 is in the programming mode when Vpp
input is at 12.75V and CE is at TTL-low. The
data to be programmed is applied 8 bits in paral-
lel to the data output pins. The levels required for
the address and data inputs are TTL. The
M27C512 can use PRESTO |IB Programming Al-
gorithm that drastically reduces the programming
time (typically less than 6 seconds). Nevertheless
to achieve compatibility with all programming
equipments, PRESTO Programming Algorithm
can be used as well.

PRESTO 1IB PROGRAMMING ALGORITHM

PRESTO IIB Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 6 seconds.
This can be achieved with SGS-THOMSON
M27C512 due to several design innovations de-
scribed in the M27C512 datasheet to improve
programming efficiency and to provide adequate
margin for reliability. Before starting the pro-
gramming the internal MARGIN MODE circuit is
set in order to guarantee that each cell is pro-

[Ny SGS-THOMSON 513
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M27C512

grammed with enough margin. Then a sequence
of 100 microsecond program pulses are applied
to each byte until a correct verify occurs. No
overprogram pulses are applied since the verify
in MARGIN MODE provides the necessary mar-
gin.

PROGRAM INHIBIT

Programming of multiple M27C512s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE/Vpp of
the parallel M27C512 may be common. A TTL
low level pulse applied to a M27C512’s CE input,
with OE/Vpp at 12.75V,_will program that
M27C512. A high level CE input inhibits the
other M27C512s from being programmed. Vcc is
specified to be 6.25V + 0.25V.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with OE/Vpp at ViL. Data should be verified with
tov after the following edge of CE.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C £ 5°C
ambient temperature range that is required when
programming the M27C512. To activate this
mode, the programming equipment must force
11.5V to 12,5V on address line A9 of the
M27C512. Two identifier bytes may then be se-
quenced from the device outputs by toggling ad-

ELECTRONIC SIGNATURE MODE

dress line AO from ViL to ViH. All other address
lines must be held at Vi during Electronic Signa-
ture mode. Byte 0 (AO=V|L) represents the manu-
facturer code and byte 1 (A0=ViH) the device
identifier code. For the SGS-THOMSON
M27C512, these two identifier bytes are given
here below, and can be read-out on outputs O0
to O7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C512 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. It should be noted
that sunlight and some type of fluorescent lamps
have wavelengths in the 3000-4000 A range.
Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C512 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C512 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 M27C512 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C512 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/cm®. The erasure
time with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp with 12000
uW/cm2 power rating. The M27C512 should be
placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.

IDENTIFIER PINS
A0 o7 06 05 04 03 02 01 0o Hex
MANUFACTURER CODE ViL 0 0 1 0 0 0 0 0 20
DEVICE CODE Vin 0 0 1 1 1 1 0 1 3D

NOTE : A9 = 12V + 0.5V ; CE = OE/Vep = ViL ; A1 to A8 = A10 to A15 = Vi

6/13 .
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M27C512

DEVICE OPERATION (Continued)
Figure 6 : MARGIN MODE Set and Reset Waveforms

eV
Vee
5v

ViH
A8

ViL
12v
AQ

Vi

k- tase tang

12.5V
ﬁ/Vpp

Vi
tves tvpH

Vin

Vio _

tas1o |[tAH10

Vin
A10
ViL

VR000583

NOTES: 1. Other addresses are don’t care.
2. Set MARGIN MODE A10 = Vi, Reset MARGIN MODE A10 = Vi

MARGIN MODE AC CHARACTERISTICS

Symbol Parameter Test Condition Values Unit
Min Max
tas1o A10 Setup Time 1 us
taH10 A10 Hold Time 1 us
tvPH Vep Hold Time 2 Hs
tvps Vep Setup Time 2 us
tase A9 Setup Time 2 us
taHo A9 Hold Time 2 us
K37, 355 THOMEN =
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PROGRAMMING OPERATION

(Ta =25°C £5°C, Vec (" = 6.25V + 0.25V, Vep V) = 12.75V £ 0.25V)

DC AND OPERATING CHARACTERISTICS

iti Values
Symbol Parameter T?Ss; ec ﬁg%'t:?" o . Unit
I Input Current (All Inputs) Vin=ViLor Vi 10 LA
ViL Input Low Level (All Inputs) -0.1 0.8 \"
ViH Input High Level 2.4 Vce+0.5 \
VoL 8::§;t Low Voltage During loL = 2.1 mA 0.45 Vv
Von \C/)::lpfa;lt High Voltage During lon = - 400 pA 24 v
lec2 Vee Supply Current 50 mA
Ipp2 Vep Supply Current (Program) CE =V 50 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 \"
AC CHARACTERISTICS

iti Values .

Symbol Parameter T?:é eC ﬁg?e't;‘)m i Vo Unit
tas Address Setup Time 2 us
toes OE Setup Time 2 us
toeH OE/Vep Hold Time 2 s
tos Data Setup Time 2 us
taH Address Hold Time 0 us
toH Data Hold Time 2 us
torp® | Chip Enable Output Float Delay 0 130 ns
tves Vce Setup Time 0 us
tew CE Initial Program Pulse Width 95 105 us
tov Data Valid from CE 1 ns
tvr OE/Vpp Recovery Time 2 us
| o™ » -

NOTES : 1. Vcc must be applied simultaneously or before OE/Vep and removed simultaneously or after OE/Vep.
2. 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).

8/13
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M27C512

Figure 7 : Programming Waveforms

Vin
ADDRESSES X ADDRESS STABLE ><
Vi
t as
VIH I
DATA | DATA IN STABLE DATA oUT vaLiD| ¥
VlL t A
tps toH DV tAH
6.25v ‘
Vee t tbrp
sV vcs
1275V
OE/Vpp
IL ¢ \ /
tpRT_| | OES OEH er tyvr
e A
CE /
Vie

VR000684

NOTES : 1.

The input timing reference level is 0.8V for a ViL and 2V for Viu.

2. toe and torp are characteristics of the device but must be accommodated by the programmer.

(O Alic o
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M27C512

Figure 8 : PRESTO IIB Programming Algorithm Flow Chart

Vce:=6.25V 1)

Vpp=12.75V
SET MARGIN
MODE

(2)

YES

v
RESET MARGIN 2)
MODE

ALL BYTES

VR000465
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M27C512

ORDERING INFORMATION (UV EPROM)

Part Number Access Time Supply Voltage Temp. Range Package
M27C512-10XF1 100 ns 5V+ 5% 0°C to +70°C FDIP28-W
M27C512-12XF1 120 ns 5Vt 5% 0°C to +70°C FDIP28-W
M27C512-15XF1 150 ns 5V+ 5% 0°C to +70°C FDIP28-W
M27C512-20XF1 200 ns 5V+ 5% 0°C to +70°C FDIP28-W
M27C512-25XF1 250 ns 5Vi 5% 0°C to +70°C FDIP28-W
M27C512-12F1 120 ns 5V + 10% 0°C to +70°C FDIP28-W
M27C512-15F1 150 ns 5Vt 10% 0°C to +70°C FDIP28-W
M27C512-20F1 200 ns 5Vt 10% 0°C to +70°C FDIP28-W
M27C512-25F1 250 ns 5Vt 10% 0°C to +70°C FDIP28-W
M27C512-15XF6 150 ns 5V+ 5% -40°C to +85°C FDIP28-W
M27C512-15XF7 150 ns 5V+ 5% -40°C to +105°C FDIP28-W
M27C512-15XF3 150 ns 5Vt 5% -40°C to +125°C FDIP28-W

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combinations.
PACKAGE MECHANICAL DATA - UV EPROM
Figure 9 : 28-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL
p
" mm inches
Dim.
Min | Typ | Max | Min | Typ | Max
A 38.10 1.500
N1 B [13.05 13.36] 0.514 0.526
c | 390 5.08] 0.154 0.199
L D | 3.00 0.118
E | 050 1.78| 0.020 0.070
e3 33.02 1.300
F [ 229 2.79( 0.090 0.110
G [ 040 0.55/ 0.016 0.027
| 1.17 1.42] 0,046 0.056
L | o2 0.31] 0.009 0.012
M | 152 2.49] 0.060 0.098
N
N1 0 107 o 10°
P |15.40 15.80| 0.606 0.622
Q 5.71 0.225
e e T 2 | 7.3 7.90] 0.280 0311
FDIP28W
11/13
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M27C512

ORDERING INFORMATION (OTP ROM)

Part Number

Access Time Supply Voltage Temp. Range Package
M27C512-15XB1 150 ns 5Vt 5% 0°C to +70°C PDIP28
M27C512-20B1 200 ns 5Vt 10% 0°C to +70°C PDIP28
M27C512-15XB6 150 ns 5V+ 5% -40°C to +85°C PDIP28
M27C512-15XC1 150 ns 5Vt 5% 0°C to +70°C RLCC32
M27C512-20C1 200 ns 5Vt 10% 0°C to +70°C PLCC32
M27C512-15XC6 150 ns 5Vt 5% -40°C to +85°C PLCC32
M27C512-15XM1 150 ns 5Vt 5% 0°C to +70°C S028
M27C512-20M1 200 ns 5Vt 10% 0°C to +70°C S0O28
NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combinations.
PACKAGE MECHANICAL DATA - OTP ROM
Figure 10 : 28-PIN PLASTIC DIP
11-'45 Vot W e W e W e W e W e W e B e W e W e W e W r;"\' VR000287 oim mm inches
“| Min | Typ | Max | Min | Typ | Max
A
C at 0.63 .025
B 0.45 018
15 28 b1 | 023 0.31] .009 012
T T T R e e S R T b2 1.27 .050
%—I- DI c
D 37.34 1.470
D ' E [15.20 16.68| .598 657
e 254 .100
e3 33.02 1.300
e4
T F 14,10 555
| 4.45 175
! | L 3.30 130
l——" 13 equat spaces e —] A —— K1
254 K2
Figure 11 : 32-LEAD PLASTIC LEADED CHIP CARRIER
P A mm inches
Dt -1 A Dim. -
Ao: 2 PLCS 023 Min | Typ | Max | Min | Typ [ Max
DENOTES PIN 1 028 A | 3.04| 355| 355 .120| .120| .140
) r%q ‘8 onm A1 | 1.96] 2.41| 241| .078| .078| .095
d 1 B | 0.33] 053| 053| .013| .013| .021
d 5 _L B1 | 0.66| 0.81] 0.81| .026| .026| .032
0 0 I D (12.31]1257|1257| .485| ..485| .495
E 3 1 BJ— D1 |11.35{ 11.50| 11.50| .447| .447| .453
o 8} D2 | 9.90]10.92|10.92| .390| .390| .430
u 0 E |14.85|15.11|15.11| .585| .585| .595
H E1 (13.89|14.04|14.04| 547| 547| 553
P E2 |12.44|13.46|13.46| .490| .490| .530
| S M0y 6 S Iy S | I_J_.._._..'_
12/13
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M27C512

Figure 12 : SOIC28-28-LEAD SMALL OUTLINE PACKAGE

L
B1

Dim. mm inches
/ }F I \ Min | Typ [ Max | Min | Typ | Max
ijmanTn iy As e N | )
5 a %x At | 005 035 .002 013
~ < ° A2 | 234 269 .092 105
H B | 035 051 013 020
B1 | 035 061 013 024
0 c | o1s 032 006 o12
D | 177 18.49] 697 727
0 00 0:000°10 E | 823 8.89| .324 350

28 15) e 1.27 .050
H | 1151 1270] 453 500
v L | oat 127] 016 050
I 14 X 3 8

T o0 oo ouoTo
SoIc28
L7, SGS-THOMSON 19/13
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Lyy S05 - THOMSON M27C513

512K (4 x 16K x 8) CMOS UV EPROM

PRODUCT PREVIEW

m PAGE ORGANIZED (M27128A FOOTPRINT).
® VERY FAST ACCESS TIME : 120 ns.

® COMPATIBLE TO HIGH SPEED MICROPRO-
CESSORS ZERO WAIT STATE.

® L OW POWER "CMOS" CONSUMPTION :
- Operating current 30 mA
- Standby current 200 A

® PROGRAMMING VOLTAGE 12.75V.

® ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

® PROGRAMMING TIMES OF AROUND 6 SEC- FDIP28.W
ONDS (PRESTO Il B ALGORITHM).

DESCRIPTION

The M27C513 is a high speed 524,288 bit ultra-
violet erasable and reprogrammable EPROM PIN CONNECTION
ideally suited for applications where fast turn-

around and pattern experimentation are important

requirements. lts "PAGE-ORGANIZATION" (based

on 16K x 8 modules) allows easy up-grading of

applications, as foot-print and addressing mode

remain constant. It is housed in a 28 pin Window

Ceramic Frit Seal Package. The transparent lid — . T ]

allows the user to expose the chip to ultraviolet light RST 1 281 Vee

to erase the bit pattern. A new pattern can then be A12 (2 27 WE

written to the device by following the programming A7 03 260 A13

procedure. A6 (14 25[] A8
A5 [ 5 24% A9
A4 (6 23] AN

PIN NAMES A3 (17 22 OE/Vpp

AO-A13 ADDRESSES A2 (I8 21 A10

— Al (19 200 CE

CE CHIP ENABLE AO [ 10 190 o7

OE/VPP OUTPUT ENABLE/VPP Dg/0 [ M 18 ] 06

— D, /0, [ 12 17 ] 05

WE PROGRAM/PAGE SELECT 02 (13 w6 o4

RST RESET GND [ 14 15 03

02-07 OUTPUT VROOUG7

DO0/00-D1/01 INPUT/OUTPUT

Vee +5V POWER SUPPLY

GND GROUND

August 1990 i
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M27C516

512K 32K x 16 CMOS UV EPROM-OTP ROM

m DESIGNED FOR 16 BIT / 32 BIT SYSTEMS.
m VERY FAST ACCESS TIME : 100ns.

m COMPATIBLE WITH HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE.

u LOW POWER "CMOS" CONSUMPTION :
- Operating current 35 mA
- Stand by current 200 pA.

u PROGRAMMING VOLTAGE 12.75V.

m ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

m PROGRAMMING TIMES OF AROUND 3 SEC-
ONDS (PRSTO Il ALGORITHM).

DESCRIPTION

The M27C516 is a high speed 524,288 bit (or-
ganized 32K x 16) ultraviolet erasable and repro-
grammable EPROM ideally suited for applications
where fast turn-around and pattern experimenta-
tion are important requirements.

It is housed in a 40 pin Window Ceramic Frit Seal
package. 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 to the
device by following the programming procedure.
In order to meet production requirements (cost
effective solution or SMD), this product is also
offered in a PLCC Plastic package, for one Time
Programming only.

PIN FUNCTIONS

AO-A14 ADDRESS INPUT

CE CHIP ENABLE

OE OUTPUT ENABLE

PGM PROGRAM

00-015 DATA INPUT/OUTPUT

NC NO CONNECTION

Vpp PROGRAMMING VOLTAGE
Voo +5V POWER SUPPLY

PRELIMINARY DATA

PLCC44

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

a
@

AononNnonNnAnNQoann nnnn

ZR2IZCONO AP N

VAO00B38

o2 o, wfb A3
on [y a8 A2
o1 9 7 AN
o8 © w0 A0
os n as[1 A9
GND ] 12 a4 GND
NC 1 sy NC
o7 “ 20 A8
06 £’ ap A7
05 * 300 A6
o4 ” 207 A5
18 19 20 21 22 23 24 25 20 27 28
g0 oouooooooo
835818223923

VROG0837

August 1990
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M27C516

Figure 2 : Block Diagram

vee DATA OUTPUTS
vee O——> 00-015
GND O——> I
PGM OF - CE
OF AND PROGRA|
CE o LOGIC OUTPUT
BUFFERS
1 ¥ : v
: DECODER : GATING
ERENN ;
AO-A14
ADDRESS i
INPUTS
‘ X 1048.576
DECODER CELL MATRIX
:
VR000696
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vi Input or Output voltages with respect to Ground -0.6to +7.0 \"
Vep Supply voltage with respect to Ground -0.6 to + 14.0 \"
Vag Voltage on A9 with respect to Ground -0.6 to +13.5 \"
Vce Supply voltage with respect to Ground -0.6to +7.0 Vv
Thias Temperature range under bias -50to + 125 ‘C
Tstg Storage temperature range -65 to + 150 °C

Note : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These are
stress ratings only, and functionnal operation at these or any other conditions beyond those indicated in the operational sections
of this specification is not implied. Exposure to absolute maximum rated conditions for extended periods of time may affect de-
vice reliability.

OPERATING MODES

MODE — — P'Ns__
E OE A9 PGM Vep OUTPUTS
READ L L X H Vee Dout
OUTPUT DISABLE L H X X Vee HIGH Z
STANDBY H X X X Vee HIGH Z2
PROGRAM L X X L Vep Din
PROGRAM VERIFY L L X H Vep Dour
PROGRAM INHIBIT H X X X Vep HIGH Z
ELECTRONIC SIGNATURE L L \' H Vee CODE
NOTES : X = Don't care ; Vi = 12V = 0.5V ; H = High ; L = Low
= (ST Al
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M27C516

DC AND AC CONDITIONS

SECTION CODE F1 F6
Rating Temperature Range 0°C to +70°C -40°C to +85°C
(Sample for (? Eﬁﬁsglg':)ggqlgemp Range) 1OXEL 1220);FF11’ 19X, 10F1, 12F1, 15F1, 20F1
Vo Power Supply 5V+5% 5V+10 %
READ OPERATION
DC AND OPERATING CHARACTERISTICS
Symbol Parameter Test Condition Value Unit
Min Max
L Input Leakage Current . Vin=0Vto Vce -10 10 pA
Lo Output Leakage Current Vin =0V to Vce -10 10 MA
CE = OE= Vi, lout =
lect Vce Active Current 0 mA 30 mA
(F = 5 MHz)
loc2 Vec Standby Current - TTL CE = Vi 1 mA
leea Vcc Standby Current - CMOS CE > Vgc 0.2V 200 uA
Ipp1 Vpp Read Current Vep = Vce 10 pA
ViL Input low Voltage -0.3 0.8 \%
Vi Input high Voltage 2.0 Vee+1.0 \'
Vo Output low Voltage loL=2.1 mA 0.4 Vv
Von Output high Voltage :g: =% ﬁﬁ vci'-dc'u M
AC CHARACTERISTICS
27C516
Symbol parameter Test Condition -10 -12 -15 -20
Min | Max | Min | Max | Min | Max | Min | Max
Tacc | Address to Output delay| CE=OE=V|_ 100 120 150 200
Tce CE to output delay OE=ViL 100 120 150 200
ToE OE to output delay CE=Vy 40 50 60 70
Toe® | OE high to output float CE=V|_ 0 30 0 40 0 50 0 60
Ton dOr:tsp;ut hold from ad- CE- BE-vi. 0 0 0 0
CAPACITANCE @
(TA=25C, f =1 MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin = 0V 4 6 pF
Cout Output Capacitance Vour = 0V 8 12 pF

NOTES : 1. Vcc must be applied simultaneously or before Vee and removed simultaneously or after Vep.
2. 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).

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

SGS-THOMSON
MICROELECTRONICS

ST

®
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M27C516

AC TEST CONDITIONS
Input Rise and Fall Times : < 20ns
Input Pulse Levels 1 0.451t0 2.4V

Figure 3 : AC Testing Input/Output

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

1.3v
N914
2.4
20 2.0
>TEST pom-rs< 3.3kn
0.45 08 08
DEVICE
UNDER ouT
TEST
CL=100pF
VROO0597
= CL INCLUDES JIG CAPACITANCE VAOD05%8
Figure 5 : AC Waveforms
v
H - _ _
4 Ny
ADDRESSES ADDRESS VALID X
Vi N o 7
Vin —
= /
Vi -/
tce
Vin —
OE / . (24
Vi o 7 DF
tOEIS) t
()]
tace OH
ViH - _ <
OUTPUT HiGH 2 vy VALID OUTPUT }.L"z.
Vi Vi

VRODDG9S

NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested. ___
3. OE may be delayed up to tce - toe after the falling edge CE without impact on tce.
4. tor is specified from OE or CE whichever occurs first.

4/11 ﬁ
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M27C516

DEVICE OPERATION

The modes of operations of the M27C516 are
listed in the Operating Modes. A single 5 V power
supply is required in the read mode. All inputs are
TTL levels except for Vpp and 12 V on A9 for
Electronic Signature.

READ MODE

The M27C516 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that addresses are stable, the address access
time (tacc) is equal to the delay from CE to output
(tce). Data is available at the output after delay of
toe 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 M27C516 has a standby mode which re-
duces the active current from 35 mA to 0.2 mA.
The M27C516 is placed in the standby mode by
applying a CMOS high signal to the CE input.
When in the standby mode, the outputs are in a
high impedance 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
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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices 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 par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMs require careful decoupling of the de-
vices.

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
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 1 pF ceramic
capacitor be used on every device between V¢
and GND. This should be a high frequency capa-
citor of low inherent inductance and should be
placed as close to the device as possible. In ad-
dition, a 4.7 uF bulk electrolytic capacitor 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 induc-
tive effects of PCB traces.

PROGRAMMING

Caution : exceeding 14 V on Vpp pin will perma-
nently damage the M27C516.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C516 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sition to ultraviolet light (UV EPROM). The
M27C516 is in the programming mode when Vpp
input is at 12.75 V, and CE and PGM are at
TTL-low. The data to be programmed is applied
16 bits in parallel to the data output pins. The
levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25 V £ 0.25 V.

PRESTO Il PROGRAMMING ALGORITHM

PRESTO Il Programming Algorithm allows to pro-
gram the whole array with a guaranteed margin,
in a typical time of less than 3 seconds. Pro-
gramming with PRESTO Il consists in applying a
sequence of 100 microseconds program pulses
to each byte until a correct verify occurs. During
programming and verify operation, a MARGIN
MODE circuit is automatically activated in order to
guarantee that each cell is programmed with
enough margin. No overprogram pulse is applied
since the verify in MARGIN MODE provides
necessary margin to each programmed cell.

Ly7 SGS-THOMSON 5
’ o MICROELECTRONICS
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M27C516

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of muiltiple M27C516s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C516 may be common. A TTL low
level pulse applied to a M27C516’s CE input, with
PGM low and Vpp at 12.75 V, will program that
M27C516. A high level CE input inhibits the other
M27C516s from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with CE and OE at Vi, PGM at V4, Vpp at 12.75
V and Vcc at 6.25 V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment for
the purpose of automatically matching the device
to be programmed with its corresponding pro-
gramming algorithm. this mode is functional in the
25 C £ 5 C ambient temperature range that is
required when programming the M27C516. To
activate this mode, the programming equipment
must force 11.5 V to 12.5 V on address line A9 of
the M27C516 with Vpp = Vce = 5 V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to
Vin. All other address lines must be held at ViL
during Electronic Signature mode.

ELECTRONIC SIGNATURE MODE

Byte 0 (AO=VIL) represents the manufacturer
code and byte 1 (AO=V)4) the device identifier
code. For the SGS-THOMSON M27C516, these
two identifier bytes are given here below, and can
be read-out on outputs OO0 to O7.

ERASURE OPERATION (applies for
EPROM)

The erasure characteristics of the M27C516 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. 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
M27C516 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C516 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 M27C516 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C516 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 M27C516 should be placed
within 2.5 cm (1 inch) of the lamp tubes during
the erasure. Some lamps have a filter on their
tubes which should be removed before erasure.

uv

PINS
IDENTIFIER
AO 07 06 05 04 03 02 01 00 Hex.
MANUFACTURER
CODE VIL 0 0 1 0 0 0 0 0 20
DEVICE CODE VIH 0 0 0 0 1 1 1 1 OF

NOTES : A9 = 12.0V £ 0.5V ; CE = OE = Vi ; A1 to A8 = A10 to A14 = Vi ; Vep = Vco = 5V

6/11
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M27C516

PROGRAMMING OPERATION
(TA=25C+ 5°C, VeV = 625V + 0.25V, Vpp") = 12.75V + 0.25V)
Values
Symbol Parameter Test Condition ue Unit
Min Max
It Input Current (All Inputs) Vin=ViLor Vin 10 pA
Vi Input Low Level (All Inputs) -0.1 0.8 \"
ViH Input High Level 2.4 Vce+0.5 Vv
Output Low Voltage During _ :
VoL Verify loL=2.1 mA 0.45 \)
Output High Voltage During _
VoH Verify lon = - 400 uA 2.4 \"
lec2 Vce Supply Current 50 mA
Ipp2 Vpp Supply Current CE =V, 50 mA
Vip A9 Electronic Signature Voltage 11.5 125 \
AC CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Max
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
Output Enable Output Float
| toFP(2) Delay 0 130 nS
‘ tvps Vep Setup Time 2 us
tves | Voc Setup Time 2 us
tces CE Setup Time 2 us
PGM initial Program Pulse
trw Width 95 105 us
Toe Data Valid from OE 100 nS

NOTES : 1. Voc must be applied simultaneously or before Ver and removed simultaneously or after Vee.
2. 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).

L§7 SGS-THOMSON m
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M27C516

PROGRAMMING OPERATION (Continued)
Figure 6 : Programming Waveforms

PROGRAM VERIFY
ViH R
ADDRESSES ADDRESS STABLE >(
v L X 3
tas R tAH
VIH i —
DATA —_— DATA IN STABLE ,HIGHZ DATA OUT VALID|
Vi t —- 7t
tbs DH DFP
12.75V >
Vpp tves
5V
6.25V »
Vce t
sv ves
ViH
CE
Vi 2
tces
v H »
PGM
v
k
— v IH -+
OE _
Vio N
VRODOB00

NOTES : 1. The input timing reference level is 0.8V for a ViL and 2V for a V.
2. toe and torr are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27C516 a 0.1uF capacitor is required across Ver and GND to suppress spurious volt-
age transients which can damage the device.

8/11 Lyg, 565-THOMSON
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M27C516

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm Flow Chart

START

Vec - 6.25V
Vpp = 1275V

—_—

(' ADDR = FIRST LOCATION

\j:\\_)
{ N.o D,

———>( 100 ys PROG. PULSE )

(’ INCREMENT N >

FAIL

NHANCED
VERIFY ONE

LAST ADDR?

Voo:Vpps 5V )

READ
ALL BYTES

VR0OOBO1
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M27C516

ORDERING INFORMATION (UV EPROM)

Part Number Access Time Supply Voltage Temp. Range Package
M27C516-10XF1 100 ns 5Vt 5% 0to +70°C FDIP40-W
M27C516-12XF1 120 ns 5Vt 5% 0to +70°C FDIP40-W
M27C516-15XF1 150 ns 5Vt 5% 0to +70°C FDIP40-W
M27C516-20XF1 200 ns 5Vt 5% 0to +70°C FDIP40-W
M27C516-10F1 100 ns 5V+10% 0to +70°C FDIP40-W
M27C516-12F1 120 ns 5V +10% 0to +70°C FDIP40-W
M27C516-15F1 150 ns 5V +10% 0to +70°C FDIP40-W
M27C516-20F1 200 ns 5V +10% 0to +70°C FDIP40-W

PACKAGE MECHANICAL DATA
Figure 8 : 40-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL (F)
P mm inches
Dim.
Min | Typ | Max | Min | Typ | Max
o] o JI—H—l A 53.40 2102
L|J1 = ' N1 B | 1450 14.90| 571 587
C 3.90 5.08] .154 200
L D 3.40 134
N E 0.50 1.78| .020 .070
e3 48.26 .| 1.900
A F 2.29 2.79| .090 110
G 0.40 0.55| .016 .022
! 1.27 1.52| .050 .060
L 0.22 0.31| .009 012
oo ooocn
EO 21 M | 152 2.49| .060 .098
N
< -/——\- — o N1 0 0] o 10°
r \ j P |15.40 15.80| .606 622
1 20 Q 5.71 225
/5% [ S [ g S Oy ) @ 9.45 9.85 372 4388
FDIP4OW
om. (N7 SGS-THOMSON
Y7, wicrosiEcTRONGS
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M27C516

ORDERING INFORMATION (OTP ROM)

Part Number Access Time Supply Voltage Temp. Range Package
M27C516-10XC1 100 ns 5Vt 5% 0to +70°C PLCC44
M27C516-12XC1 120 ns 5Vt 5% 0to +70°C PLCC44
M27C516-15XC1 150 ns 5Vt 5% 0to +70°C PLCC44
M27C516-20XC1 200 ns 5Vt 5% 0to +70°C PLCC44
M27C516-10C1 100 ns 5V+10% 0to +70°C PLCC44
M27C516-12C1 120 ns 5V +10% 0to +70°C PLCC44
M27C516-15C1 150 ns 5V +10% 0to +70°C PLCC44
M27C516-20C1 200 ns 5V+10% 0to +70°C PLCC44

PACKAGE MECHANICAL DATA
Figure 9 :
Di mm inches
C m Min | Typ | Max | Min | Typ | Max
{—_' ¢l 17.40 17.65/ 0.685 0.694
M1 M b | 1651 16.65| 0.650 0.655
c | 356 3.70| 0.140 0.145
ct
= 1 D | 420 4.57]0.165 0.179
39 T
- g ﬁ 21 L §§ = di | 259 2.74] 0.101 0.107
= q == d2 0.68 0.026
E 8 # E [14.99 16.00| 0.590 0.629
F ol 3 e 127 0.050
E 2; o e3 1270 0.500
g7 29 B e4 1.98 0.077
d2 F | (o4 0.018
41 Fi 0.71 0.027
(=] = G 0.101 0.003
Thh =5 [™m 116 0.045
’ i [m1 1.14 0.044
€ [o1 157 0.061
PLCC44
Lyy SGS-THOMSON 1t
7‘; MICROELECTRONICS
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Ly S4S-THOMSON M87C512

LATCHED 512K (64K x 8)CMOS UV EPROM

PRODUCT PREVIEW

® INTEGRATED ACCESS LATCH.
® VERY FAST ACCESS TIME : 120 ns.

® COMPATIBLE TO HIGH SPEED MICROPRO-
CESSORS ZERO WAIT STATE.

® | OW POWER "CMOS" CONSUMPTION :
- Operating current 30 mA
- Stand by current 200 pA

® PROGRAMMING VOLTAGE 12.75 V.

® ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

® PROGRAMMING TIMES OF AROUND 6 SEC-

ONDS (PRESTO Il B ALGORITHM). FDIP28.W
PIN CONNECTION
DESCRIPTION ‘
The M87C512 is a high speed 524,288 bit
ultraviolet erasable and reprogrammabie
EPROM ideally suited for applications where
fast turn-around and pattern experimentation
are important requirements.The M87C512 in- I o
corporates latches on all address inputs to A5 [ 1 ~ o8l Vee
minimize chip count, reduce cost and simplify A2 02 2710 A4
design of multiplexed bus systems. It is housed
) . . ; : A7 (13 26 A13
in a 28 pin Window Ceramic Frit Seal Package. A6 [ 4 250 as
The transparent lid allows the user to expose A5 5 240 Ao
the chip to ultraviolet light to erase the bit 1 -
pattern. A new pattern can then be written to A4 06 231 AN
the device by following the programming pro- A3 (7 221 OE/Vpp
cedure. A2 [|8 21@ A10
A1 9 20 ALE/CE
A0 [ 10 19 o7
00 1 18 ] 06
PIN NAMES o1 12 1710 os
AO-A15 ADDRESSES 02 ﬁ13 16 ] 04
p— GND 14 15 03
ALE/CE ADDRESS LATCH/CHIP ENABLE
OE/VPP OUTPUT ENABLE/VPP VROO0G77
00-07 DATA INPUT/OUTPUT
Vee + 5V POWER SUPPLY
GND GROUND
August 1990 : 11

This is advanced information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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M27C1000

1024K (128K x 8) CMOS UV EPROM - OTP ROM

m INTERCHANGEABLE WITH 1M BIT MASKED
ROM (ROM PIN OUT).

m VERY FAST ACCESS TIME : 120ns.

m COMPATIBLE WITH HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE.

= LOW "CMOS" POWER COMSUMPTION :
- Active Current 35 mA
- Standby Current 200 pA

= PROGRAMMING VOLTAGE 12.75V.

= ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

s PROGRAMMING TIMES AROUND 12 SEC-
ONDS (PRESTO Il ALGORITHM).

DESCRIPTION

The M27C1000 is a high speed 1 Mbit ultraviolet
erasable and electrically programmable EPROM
ideally suited for 8-bit microprocessor systems re-
quiring large programs.

It is pin compatible with 1Mbit Masked ROM ver-
sion, when EPROM memory is only to be used
for pre-production series.

It is organized as 131,072 words by 8 bits, and
housed in a 32 pin window Ceramic Frit-Seal
package.

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 to the device by
following the programming procedure.

In order to meet production requirements (cost
effective solution or SMD), this product is also
offered in a plastic package, either Plastic DIP or
PLCC, for one time programming only.

PIN FUNCTIONS

AO-A16 ADDRESS INPUT

CE CHIP ENABLE

OE OUTPUT ENABLE

PGM PROGRAM

00-07 DATA INPUT/OUTPUT

NC NO CONNECTION

Vee +5V POWER SUPPLY

Vep PROGRAMMING VOLTAGE

August 1990

PLCC32

PDIP-32

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

vep o1 32 O Vec
OF 2 31 O PGM
A5 O a 30 O NC
A2 O 4 20 B0 A4
A7 s 28 O A3
A6 6 27 O A8
A5 7 26 0 A9
A4 O 8 25 b1 AN
A3 o9 24 A16
A2 g0 23 O A0
Al O n 22 B3 CE
A0 O 12 21 ;o o7
00 13 20 O 06
o1 19 O 05
02 [C]15 18 R0 o4
GND 16 7 B 03

'VROOOBBE

2000 A4
261 A13
271 A8

260 A9
s AN
241 A6
231 A0
22 CE
21 o7

VROO0857

111
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M27C1000

Figure 2 : Block Diagram

Vpp O——>
vee DATA O?)EJJ;UTS
GND O——>
PoH AN PROSRA
& 1" loaic ouTPUT
BUFFERS
T Y - Y
DECODER GATING
Ao-Ate
ADDRESS
INPUTS
X 1.048.576
DECODER CELL MATRIX
VR000608
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
\ Input or Output voltages with respect to ground -0.6 to +7.0 v
Vpp Supply voltage with respect to ground -0.6 to +14.0 v
Vag Voltage on A9 with respect to ground -0.6t0 +13.5 v
Vee Supply voltage with respect to ground -0.6to +7.0 \'
Toias Temperature range under bias -50 to +125 ‘C
Tstg Storage temperature range -65 to +150 °C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES

MODE — PINS S—

CE OE A9 PGM Vep OUTPUT
READ L L X X Vce Dour
OUTPUT DISABLE L H X X Vee HIGH Z
STANDBY H X X X Vee HIGH 2
PROGRAM L X X L Vpp Din
PROGRAM VERIFY L L X H Vpp Dout
PROGRAM INHIBIT H X X X Vep HIGH Z
ELECTRONIC SIGNATURE L L VH H Vee CODE

NOTE : X = Don’t care ; Vu = 12V £ 0.5V ; H = High ; L = Low

2m <71 SGS-THOMSON
/. inicrosLacTRoicS
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M27C1000

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 0to +70°C -40to +85°C | -40to +105°C | -40to +125°C
SELECTION CODE

(Example for 0°C to 70°C Oper. Temp. Range)

12XF1, 15XF1, 20XF1, 25XF1

12F1, 15F1, 20F1, 25F1

Vee 5V+5% 5V+10%
NOTE : "F" stands for ceramic package. Plastic packaged device code features B,M or C
DC AND OPERATING CHARACTERISTICS (F1 AND F6 DEVICES)
Symbol Parameter Test Condition Values Unit
Min Max
Iuy Input Leakage Current Vin =0V to Vee -10 10 HA
Lo Output Leakage Current ViN = 0V to Vee -10 10 pA
loct Ve Active Current CE= O%F==V5|L‘l\/:alg =0mA 35 mA
Iccz Ve Standby Current - TTL CE =V 1 mA
lccs ™ | Vec Standby Current - CMOS CE>Vec-02V 200 pA
lppy Vpep Read Current Vep = Vce 10 uA
ViL Input Low Voltage -0.3 0.8 \'
Vi Input High Voltage 2.0 Vee+1.0 \'
VoL Output Low Voltage loL=2.1mA 0.4 \
Vou Output High Voltage :g: = ;‘ggﬁﬁ chc.-‘:) 5 \
AC CHARACTERISTICS
M27C1000
Symbol Parameter Test -12 -15 -20 25 Unit
condition
Min | Max | Min | Max | Min | Max | Min | Max
tacc Address Output Delay | CE=OE=Vy_ 120 150 200 250 | ns
tce CE to Output Delay OE=V_ 120 150 200 250 | ns
toe OE to Output Delay CE=V)_ 60 65 70 100 | ns
tor® OE High to Output Float | CE=V\_ 0 [ 40| 0 |50 | 0 | 60| O | 60 | ns
Output Hold from _ o
toH Address, CE or OE CE=OE=ViL| 0 0 0 0 ns
Whichever occured first
CAPACITANCE® (Ta = 25°C, f = 1MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin=0V 4 6 pF
Cour Output Capacitance Vour = 0V 8 12 pF

NOTES : 1. Voc must be applied simultaneously or before Vep and removed simultaneously or after Vep.
2. 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).

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

4. From date code 9112.

Lyy SGS-THOMSON
Y/, isicRosLEcTRONICS
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M27C1000

AC TEST CONDITIONS
Input Rise and Fall Times

Input Pulse Levels

Figure 3 : AC Testing Input/Output Waveform

<20 ns
1 0.45t0 2.4V

2.4

20

>TEST POINTS <

0.45 1]

20

08

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

DEVICE
UNDER
TEST

iNg14

3.3kn

out

CL=100pF

VR00061

VR000609 CL INCLUDES JIG CAPACITANCE VRO00610
Figure 5 : AC Waveforms

ViH _ o _
ADDRESSES i ADDRESS VALID ><

Vi -

Vew |

e

CE /

Vic o /

tce

ViH —
5 i

Vi o DF

oe” t
tacc @ OH

ViH o
oUTPUT HicH 2 VALID OUTPUT HIGH 2

v

L

1

NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.

2. This parameter is only sampled and not 100 % tested. ___
3. OE may be delayed up to tce - toe after the falling edge CE without impact on tce.
4. Tor is specified from OE or CE whichever occurs first.

4/11
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M27C1000

DEVICE OPERATION

The modes of operations of the M27C1000 are
listed in the Operating Modes table. A single 5V
power 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 M27C1000 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, the address ac-
cess time (tacc) is equal to the delay from CE to
output (tce). Data is available at the output after
delay of toe from the falling edge of OE, assum-
ing that CE has been low and the addresses
have been stable for at least tacc-toe.

STANDBY MODE

The M27C1000 has a standby mode which re-
duces the active current from 35 mA to 0.2 mA
(from date code 9044). The M27C1000 is placed
in the standby_mode by applying a CMOS high
signal to the CE input. When in the standby
mode, the outputs are in a high impedance 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
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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMSs requires careful decoupling of the de-
vices. The supply current, lcc, has three seg-

ments that are of interest to the system designer
: the standby current level, the active current
level, and transient current peaks that_are pro-
duced by the falling and rising edges of CE. The
magnitude of this transient current peaks is de-
pendent on the output capacitive and inductive
loading of the device. The associated transient
voltage peaks can be suppressed by complying
with the two line output control and by properly
selected decoupling capacitors. It is recom-
mended that a 1uF ceramic capacitor be used on
every device between Vcc and GND. This should
be a high frequency capacitor of low inherent in-
ductance and should be placed as close to the
device as possible. In addition, a 4.7uF bulk elec-
trolytic capacitor should be used between Vcc
and GND for every eight devices. The bulk capa-
citor should be located near the power supply
connection point. The purpose of the bulk capaci-
tor is to overcome the voltage drop caused by the
inductive effects of PCB traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C1000.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C1000 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sure to ultraviolet light (UV EPROM). The
M27C1000 is in the programming mode when
Vpp input is at 12.75V, 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 required for the address and data inputs
are TTL. Vcc is specified to be 6.25V + 0.25V.

VERY FAST AND RELIABLE PROGRAMMING
ALGORITHM = PRESTO |l

PRESTO |l Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 12 seconds.

* Programming with PRESTO |l consists of ap-

plying a sequence of 100 microseconds program
pulses to each byte until a correct verify occurs.
During programming and verify operation, a
MARGIN MODE circuit is automatically activated
in order to guarantee that each cell is pro-
grammed with enough margin. No overprogram
pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

LSy SGS-THOMSON S/t
7’@ MICROELECTRONICS
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M27C1000

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C1000s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C1000 may be common. A TTL low
level pulse applied to a M27C1000’s CE input,
with PGM low and Vpp at 12.75V, will program
that M27C1000. A high level CE input inhibits
the other M27C1000s from being programmed.
Vcc is specified to be 6.25V + 0.25V

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly_programmed. The verify is accomplished
with CE and OE at Vi, PGM at Vin, Vep at
12.75V and Vcc at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C +
5°C ambient temperature range that is required
when programming the M27C1000. To activate
this mode, the programming equipment must
force 11.5V to 12.5V on address line A9 of the
M27C1000 with Vpp = Vcc = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from VL to
ViH. All other address lines must be held at Vi
during Electronic Signature mode. Byte 0

ELECTRONIC SIGNATURE MODE

(AO=V1L) represents the manufacturer code and
byte 1 (AO=ViH) the device identifier code. For
the SGS-THOMSON M27C1000, these two iden-
tifier bytes are given here below, and can be read
out on outputs OO to 07.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C1000 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 A. It should be noted that sun-
light and some type of fluorescent lamps have
wavelengths in the 3000-4000 A range. Re-
search shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C1000 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C1000 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 M27C1000 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C1000 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/cm®. The erasure
time with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp with 12000
uW/em? power rating. The M27C1000 should be
placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.

IDENTIFIER PINS
A0 o7 06 05 04 03 02 01 00 Hex
MANUFACTURER CODE Vie 0 0 1 0 0 0 0 0 20
DEVICE CODE ViH 1 0 0 0 0 1 1 0 86

NOTE : A9 = 12V + 0.5V ; CE = OE = ViL , A1 - A8, A10 - A16 = ViL ; Vpp = Voc = 5V

6/11 [§y SGS-THOMSON
’I@ MICROELECTRONICS
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M27C1000

PROGRAMMING OPERATION
(Ta=25C +£5°C, Vec!!) = 6.25V + 0.25V, Vpp'") = 12.75V + 0.25V)

DC AND OPERATING CHARACTERISTICS

Test Condition | Values )
| P Unit
Symbol arameter (see note 1) i Niax i
(1] Input Current (All Inputs) Vin = ViLor Viy 10 pA
Vi Input Low Level (All Inputs) -0.1 0.8 \
ViH Input High Level 2.0 Vee+0.5 \
Output Low Voltage During _
VoL Verify loL=2.1 mA 0.45 \
Output High Voltage During _
Vo Verify lon = -400pA 2.4 \'
lcc2 Vec Supply Current 50 mA
IpP2 Vpp Supply Current (program) CE=ViL 50 mA
Vip A9 Electronic Signature Voltage 11.5 125 '
AC CHARACTERISTICS
Test Condition Values i
Symbol Parameter (see note 1) Vi Miax 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
Output Enable Output Float
toFP(2) Delay 0 130 ns
tvps Vpp Setup Time 2 us
tves Vce Setup Time 2 us
tces CE Setup Time 2 us
PGM Initial Program Pulse
trw Width 95 105 us
toe Data Valid from OE 100 ns

NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vep.
2. 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).

Ly7 SGS-THOMSON 7
’ls MICROELECTRONICS

175




M27C1000

PROGRAMMING OPERATION (Continued)
Figure 6 : Programming Waveforms

PROGRAM VERIFY
Vi —
ADDRESSES >< ADDRESS STABLE ><
Vi — 2
AS o taH
v
H —EE—/’—
DATA DATArIN sTaBLE  —HIGHZ /1 vaue
Vi t R t
tps e DH DFP
12.75V I R
Vpp tvps
5V
6.25v N
Vece ’l ¢
sv ves
— <
ViH
CE
Vi 2
tces
Y - 2
PGM
v
Vm
OE /
Vi ]

VRO00612

NOTES : 1. The input timing reference level is 0.8V for a Vi and 2V for a V.
2. toe and topr are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27C1000 a 0.1puF capacitor is required across Vep and GND to suppress spurious volt-
age transients which can damage the device.

8/11 ‘ SGS-THOMSON
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M27C1000

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm Flow Chart

START

Vee = 6,25V
Vpp = 12.76V

D —
ADDR = FIRST LOCATION
N=O >

100 us PROG. PULSE

( INCREMENT N >

ENHANGED
VERIFY ONE
BYTE
PASS

NHANCED
VERIFY ONE
BYTE

FAIL

LAST ADDR?

N
L{" mCcREMENT ADDRESS Y

Voo:Vpp: 5V

VRO00613
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M27C1000

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M27C1000 - 12XF1 120 ns 5Vt 5% 0°C to +70°C FDIP32-W
M27C1000 - 15XF1 150 ns 5V+ 5% 0°C to +70°C FDIP32-W
M27C1000 - 20XF1 200 ns 5Vt 5% 0°C to +70°C FDIP32-W
M27C1000 - 25XF1 250 ns 5Vt 5% 0°C to +70°C FDIP32-W
M27C1000 - 12F1 120 ns 5Vt 10% 0°C to +70°C FDIP32-W
M27C1000 - 15F1 150 ns 5V+ 10% 0°Cto +70°C FDIP32-W
M27C1000 - 20F1 200 ns 5V+ 10% 0°C to +70°C FDIP32-W
M27C1000 - 25F1 250 ns 5V+ 10% 0°C to +70°C FDIP32-W
M27C1000 - 12XF6 120 ns 5V+ 5% -40°C to +85°C FDIP32-W
M27C1000 - 15XF6 150 ns 5V 5% -40°C to +85°C FDIP32-W
M27C1000 - 15F6 150 ns 5Vt 10% -40°C to +85°C FDIP32-W

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.
PACKAGE MECHANICAL DATA
Figure 8 : 32-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL (F)
P . mm inches
Dim.
i i - Min | Typ | Max | Min | Typ | Max
: y O T H A 42.78 1.684
! o N1 7B | 1450 14.90| 0.570 0.587
L c | 390 5.08| 0.154 0.200
M G ! Pl —f— D | 340 0.134
e3 N E | 050 1.78] 0.020 0.070
! e3 38.10 1.500|
A F | 229 2.79| 0.090 0.110
G | 040 0.55| 0.016 0.022
1| 1.27] 1.52| 0.050) 0.060
L | 022 0.31/ 0.009 0.012
e O e e e T 0 o e o D e O o et e
EZ T M | 152 | 249]0.060 0.098
N
_ A L __\ o N1 0 100 0 10°
rr P |15.40 15.80| 0.606 0.622
1 16 Q 5.71 0.225
L N Oy ) ] 9.45 9.85| 0.372 0.388
FDIP32W ' . . . :
1o [Ny SGS-THOMSON
7’@ MICROELECTRONICS
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M27C1000

ORDERING INFORMATION (OTP ROM)

Part Number Access Time Supply Voltage Temp. Range Package
M27C1000-15XB1 150 ns 5V+ 5% 0°C to +70°C DIP32
M27C1000-20XB1 200 ns 5V+ 5% 0°C to +70°C DIP32
M27C1000-15B1 150 ns 5V 10% 0°C to +70°C DIP32
M27C1000-20B1 200 ns 5V £ 10% 0°C to +70°C DIP32
M27C1000-15XB6 150 ns 5Vt 5% -40°C to +85°C DIP32
M27C1000-15XC1 150 ns 5Vt 5% 0°'Cto +70°C PLCC32
M27C1000-20XC1 200 ns 5V 5% 0°C to +70°C PLCC32
M27C1000-15CH1 150 ns 5Vt 10% 0°C to +70°C PLCC32
M27C1000-20C1 200 ns 5Vt 10% 0°C to +70°C PLCC32
M27C1000-15XC6 150 ns 5V+ 5% -40°C to +85°C PLCC32

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.

PACKAGE MECHANICAL DATA (Continued)
Figure 9 : PLASTIC DIL 32

s B e B e i W e e B e T i W e O e WY e Wi W i B e W i W VR000288 Dim mm inches
s 3
16 ! Min | Typ | Max | Min | Typ | Max
A
. . at 0.38 0.015

b 0.46 0.018

17 32 b1 0.20 0.30| 0.008 0.012
s« D1
C

D E D 42.04 1.655

€1 E 15.24 0.600

Aﬂ F‘:——‘{ e 2.54 0.100

s A e3 35.60 1.400
T.Al L c e4 | 15.24 15.88| 0.600 0.625
el <ol Bl ol | F 13.97 0.550
15 equal spoces @ - . eA *l | 4.83 0.190
254 L 3.43] 0.125 0.135

0.100
Figure 10 : PLCC32-32-LEAD PLASTIC LEADED CHIP CARRIER
o . mm inches
D1 B Dim.
Min | T Max | Min | T Max
538 2 PLCS .023 i »
102587 A 3.04| 3.55| 3.55| .120 .120| .140
. <<XDENOTES PIN 1

M r—l\mm [l Al 1.96| 241| 241| .078| .078| .095
k) B 0.33| 0.53| 0.53| .013| .013| .021

B1 0.66| 0.81| 0.81] .026| .026| .032
D |1231|1257|12.57| .485| .485| .495
D1 [ 11.35| 1150 11.50| .447| .447| .453
D2 | 9.90|10.92| 10.92 .390| .390| .430
E | 1485|1511 15.11| .585| .585| .595
E1 |13.89| 14.04| 14.04| .547| .547| .553
E2 |12.44|13.46| 13.46| .490| .490| .530

Aoononoan-T——t—7

R W0 [ U 0 [ 0 [ 0 [ O O W |

| U 5 Ry D )
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M27C1001

1024K (128K x 8) CMOS UV EPROM - OTP ROM

m JEDEC PIN OUT.
m VERY FAST ACCESS TIME : 120 ns.

s COMPATIBLE WITH HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE.

m LOW POWER "CMOS" CONSUMPTION :
- Active Current 35mA

- Standby Current 200 pA
PROGRAMMING VOLTAGE 12.75V.

ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

® PROGRAMMING TIMES OF AROUND 12 SEC-
ONDS (PRESTO Il ALGORITHM).

DESCRIPTION

The M27C1001 is a high speed 1 Mbit ultraviolet
erasable and electrically programmable EPROM
ideally suited for 8-bit microprocessor systems re-
quiring large programs.

It is organized as 131,072 words by 8 bits, and
housed in a 32 pin Window Ceramic Frit-Seal
package.

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 to the device by
following the programming procedure.

In order to meet production requirements (cost
effective solution or SMD), this product is also
offered in a plastic package, either Plastic DIP or
PLCC, for One Time Programming only.

PIN FUNCTIONS

PDIP-32

PLCC32
(Ordering information at the end of the datasheet)

Figure 1. Pin Connection

AO-A16 ADDRESS INPUT
CE CHIP ENABLE

OE OUTPUT ENABLE

PGM PROGRAM

00-07 DATA INPUT/OUTPUT

NC NON CONNECTED

Vee +5V POWER SUPPLY

Vep PROGRAMMING VOLTAGE

ONO U RO N =

o000 oooooooaoog

gooooouooyg

VROQ0850

VROODB1

August 1990
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M27C1001

Figure 2 : Block Diagram

Vpp O——>
Vee DATAO(;E.IJ:UTS
GND O——> P
PGM —— ©OE - CE
OE —,ANDOII% o%%t\
CE LOGIC OUTPUT
BUFFERS
i Y H Y
DECODER GATING
Ao-Ate
ADDRESS { ——>
INPUTS
X 1.048.576
DECODER CELL MATRIX
L
VR000608
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vi Input or Output voltages with respect to ground -0.6t0 +7.0 \"
Vep Supply voltage with respect to ground -0.6 to +14.0 \
VA9 Voltage on A9 with respect to ground -0.6 to +13.5 \
Vee Supply voltage with respect to ground -0.6 to +7.0 Vv
Thias Temperature range under bias -50 to +125 °C
Tstg Storage temperature range -65 to +150 °C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. This is
stress rating only and functional operation of the device at these or any other conditions above those indicated in the oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES
MODE — PINS —

E OE A9 PG Vep OUTPUT
READ L L X X Vee Dout
OUTPUT DISABLE L H X X Vee HIGH Z
STANDBY H X X X Vee HIGH Z
PROGRAM L X X L Vep Din
PROGRAM VERIFY L L X H Vep Dour
PROGRAM INHIBIT H X X X Vep HIGH Z
ELECTRONIC SIGNATURE L L VH H Vee CODE

NOTE : X = Don't care ; V4 = 12V + 0.5V ; H = High ; L = Low

211 Ly, S5S:THOMSON
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M27C1001

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 0to +70°C -40 to +85°C | -40to +105°C | -40to +125°C
SELECTION CODE

(Example for 0°C to 70°C Oper. Temp. Range)

12XF1, 15XF1, 20XF1, 25XF1

12F1, 15F1, 20F1, 25F1

Vee

5V£5%

5V+10%

NOTE : "F" stands for ceramic package. Plastic packaged device code features B,M or C.
DC AND OPERATING CHARACTERISTICS (F1 AND F6 DEVICES)

Values
Symbol Parameter Test Condition Unit
Min Max
] Input Leakage Current VIN = 0V to Vee -10 10 pA
Lo Output Leakage Current Vin = OV to Vee -10 10 HA
. CE=OE=V/, louT = 0 mA
lcct Vce Active Current (F = 5 MHz) 35 mA
lecz Vce Standby Current - TTL CE = Vi 1 mA
lccs® | Vee Standby Current - CMOS CE>Vcc-02V 200 pA
lpp1 Vpp Read Current Vpp = Vce 10 HA
ViL Input Low Voltage -0.3 0.8 \
Vin Input High Voltage 2.0 Vee+1.0 \'
VoL Output Low Voltage loL=2.1 mA 0.4 \
. lon = -400uA 2.4
Vou Output High Voltage o = -1000A Voo-0.7 \'
AC CHARACTERISTICS
M27C1001
Symbol Parameter Test 12 15 20 25 Unit
condition
. Min | Max | Min | Max | Min | Max | Min | Max
tacc Address Output Delay ~ |CE= OE=Vy_ 120 150 200 250 | ns
toe CE to Output Delay OE=ViL 120 150 200 250 | ns
toe OE to Output Delay CE=V)_ 60 65 70 100 | ns
tor® | OE High to Output Float | CE=Vy_ 0 |40 ] 0 |5 | 0 | 60| 0 | 60 | ns
Output Hold from o
ton Address, CE or OE CE=OE=ViL| O 0 0 0 ns
Whichever occured first
CAPACITANCE®
(Ta = 25°C, f = 1MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin = 0V 4 6 pF
Cout | Output Capacitance. Vourt = 0V 8 12 pF
NOTES : 1. Vocc must be applied simultaneously or before Vep and removed simultaneously or after Vee.
2. 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).
3. This parameter is only sampled and not 100 % tested.
4. From date code 9112.

3/11
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M27C1001

AC TEST CONDITIONS
Input Rise and Fall Times < 20ns Timing Measurement Reference Levels :
Input Pulse Levels : 04510 2.4V Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 3 : AC Testing Input/Output Waveform Figure 4 : AC Testing Load Circuit

1.3V
1N914
3.3kn
24
20 20
DEVICE
TEST POINTS UNDER out
TEST
0.45 08 08
CL=100pF
VR000609 CL INCLUDES JIG CAPACITANCE VR000610

Figure 5 : AC Waveforms

IH

ADDRESSES ADDRESS VALID

Rl
!
|
|
|
AN =d

CE

ViH —
E / @4

Vi o /7 ! oF

t ©)
t ACC @ OE t on

Vi - — - - N
OUTPUT HIGH 2 VALID OUTPUT M\ HIGHZ

Vio - —

VR000611

NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested. __
3. OE may be delayed up to tcg - tor after the falling edge CE without impact on tce.
4. tDF is specified from OE or CE whichever occurs first.

4 Ly7, S5S-THOMSON
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M27C1001

DEVICE OPERATION

The modes of operation of the M27C1001 are
listed in the Operating Modes table. A single 5V
power 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 M27C1001 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, the address access
time (tacc) is equal to the delay from CE to output
(tce). Data is available at the output after a delay
of toe from the falling edge of OE, assuming that
CE has been low and the addresses have been
stable for at least tacc-toe.

STANDBY MODE

The M27C1001 has a standby mode which re-
duces the active current from 35 mA to 0.2 mA
(from date code 9044). The M27C1001 is placed
in the standby mode by applying a CMOS high
signal to the CE input. When in the standby
mode, the outputs are in a high impedance state,
independent of the OE input.

TWO LINE OUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ line
from the system control bus. This ensures that all
deselected memory devices are in their low
power standby mode and that the output pins are
only active when data is required from a particular
memory device.

SYSTEM CONSIDERATIONS

" The power switching characteristics of CMOS-E4
EPROMs require careful decoupling of the de-
+ vices.

The supply current, lec, 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 the
transient current peaks is dependent on the capa-
citive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoup-
ling capacitors. It is recommended that a 1uF ce-
ramic capacitor be used on every device between
Vee 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 4.7uF bulk electrolytic capacitor should
be used between Vcc and GND for every eight
devices. The bulk capacitor should be located
near the power supply connection point. The pur-
pose of the bulk capacitor is to overcome the volt-
age drop caused by the inductive effects of PCB
traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C1001.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C1001 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sition to ultraviolet light (UV EPROM). The
M27C1001 is in the programming mode when Vpp
input is at 12.75V, 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.
Vce is specified to be 6.25V £ 0.25V.

PRESTO Il PROGRAMMING ALGORITHM

PRESTO Il Programming Algorithm allows the
whole array to be programmed, with a guaran-
teed margin, in around 12 seconds. Programming
with PRESTO Il involves in applying a sequence
of 100 microseconds program pulses to each byte
until a correct verify occurs. During programming
and verify operation, a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin. No
overprogram pulse is applied since the verify in
MARGIN MODE provides necessary margin to
each programmed cell.

Ly SGS-THOMSON . 5/11
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M27C1001

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C1001s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C1001 may be common. A TTL low
level pulse applied to a M27C1001’s CE input,
with PGM low and Vpp at 12.75V, will program
that M27C1001. A high level CE input inhibits the
other M27C1001s from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were correct-
ly programmed. The verify is accomplished with
CE and OE at Vi, PGM at Vin, Vep at 12.75V and
Vcce at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the reading
out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match 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 pro-
gramming the M27C1001 with Vpp = Vcc = 5V.
To activate this mode, the programming equip-
ment must force 11.5V to 12.5V on address line
A9 of the M27C1001, with Vpp=Vcc=5V. Two
identifier bytes may then be sequenced from the
device outputs by toggling address line A0 from
ViL to ViH. All other address lines must be held at
ViL during Electronic Signature mode.

ELECTRONIC SIGNATURE MODE

Byte 0 (AO=V|) represents the manufacturer
code and byte 1 (AO=ViH) the device identifier
code. For the SGS-THOMSON M27C1001,
these two identifier bytes are given here below,
and can be read-out on outputs OO0 to 07.

ERASURE OPERATION (applies to UV
EPROM)

The erasure characteristics of the M27C1001 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. It should be noted
that sunlight and some type of fluorescent lamps
have wavelengths in the 3000-4000 A range.
Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C1001 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C1001 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 M27C1001 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C1001 is
exposure to short wave ultraviolet light which has
a wavelength of 2537 A. The integrated dose (i.e.
UV intensity x exposure time) for erasure should
be a minimum of 15 W-sec/cm?. The erasure time
with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp with 12000
uW/cm? power rating. The M27C1001 should be
placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.

IDENTIFIER PINS
A0 o7 06 05 04 03 02 01 00 Hex
MANUFACTURER CODE Vie 0 0 1 0 0 0 0 0 20
DEVICE CODE VIH 0 0 0 0 0 1 0 1 05

NOTE : A9 = 12V + 0.5V ; CE = OE = Vi, A1 -

&M LNz SGS-THOMSON
’Io MICROELECTRONICS
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M27C1001

PROGRAMMING OPERATION
(Ta=25°C £5°C, Vec') = 6.25V + 0.25V, Vppl!) = 12.75V + 0.25V)

DC AND OPERATING CHARACTERISTICS

i V.
Symbol Parameter Test Condition alues Unit
(see note 1) Min Max
I Input Current (All Inputs) Vin = ViLor Vi 10 HA
Vi Input Low Level (All Inputs) -0.1 0.8 \'
ViH Input High Level 2.4 Vce+0.5 \'
Output Low Voltage During _
VoL Verify loL=2.1 mA 0.45 Vv
Output High Voltage During .
VoH Verify . lon = -400uA 2.4 Y
lcca Vcc Supply Current 50 mA
Ipp2 Vpp Supply Current (program) CE = Vi 50 mA
Vip A9 Electronic Signature Voltage 11.5 125 \
AC CHARACTERISTICS
Test Condition Values .
Symbol Parameter (see note 1) i iax Unit
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 us
tan Address Hold Time 0 us
toH Data Hold Time 2 us
Output Enable Output Float
tore(2) Delay 0 130 ns
tvps Vpp Setup Time 2 us
tves Vcc Setup Time 2 us
tces CE Setup Time 2 us
PGM Initial Program Pulse
trw Width 95 105 us
toe Data Valid from OE 100 ns
NOTES : 1. Vcc must be applied simultaneously or before Vpp and removed simultaneously or after Vee.

longer driven (see timing diagram).

&1,

SGS-THOMSON

2. This parameter is only sampled and not 100 % tested. Output Float is defined as the point where data is no
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M27C1001

PROGRAMMING OPERATION (Continued)

Figure 6 : Programming Waveforms

PROGRAM VERIFY
ViH N
ADDRESSES >< ADDRESS STABLE ><
v IL )Y
tas ) taH
F——el N
vIH T X
DATA , HIGHZ N o
—-———\ DATA IN STABLE DATA OUT VALID
Vi t R t
tps DH « DFP
12.75V s
Vep tvps
5V
6.25v =
Vce t
sV vecs
ViH
CE
Vi 2
tces
VIH——————— - 3
PGM
v
Vin
o8 /
Vi 2

VR000812

NOTES : 1. The input timing reference level is 0.8V for a Vi. and 2V for a Viu.
2. toe and toer are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27C1001 a 0.1uF capacitor is required across Vep and GND to suppress spurious volt-
age transients which can damage the device.

8/11 L7 SGS-THOMS
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M27C1001

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm Flow Chart

START

Vee = 6,25V
Vpp = 12.76V

ADDR = FIRST LOCATION )

./N.o>

100 us PROG. PULSE

{ INCREMENT N >

FAIL

NHANCED
VERIFY ONE
BYTE

ENHANGED
VERIFY ONE
BYTE

NO
—{ INCREMENT ADDRESS k———

Voo:Vpp: 5V

.

READ
ALL BYTES

PASS

VR0O00613
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M27C1001

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M27C1001 - 12XF1 120 ns 5Vt 5% 0°C to +70°C FDIP32-W
M27C1001 - 15XF1 150 ns 5Vt 5% 0°Cto +70°C FDIP32-W
M27C1001 - 20XF1 200 ns 5Vt 5% 0°C to +70°C FDIP32-W
M27C1001 - 256XF1 250 ns 5V+ 5% 0°C to +70°C FDIP32-W
M27C1001 - 12F1 120 ns 5Vt 10% 0°C to +70°C FDIP32-W
M27C1001 - 15F1 150 ns 5V 10% 0°C to +70°C FDIP32-W
M27C1001 - 20F1 200 ns 5V 10% 0°C to +70°C FDIP32-W
M27C1001 - 25F1 250 ns 5Vt 10% 0°C to +70°C FDIP32-W
M27C1001 - 12XF6 120 ns 5Vt 5% -40°C to +85°C FDIP32-W
M27C1001 - 15XF6 150 ns 5Vt 5% -40°C to +85°C FDIP32-W
M27C1001 - 15F6 150 ns 5Vt 10% -40°C to +85°C FDIP32-W

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.

PACKAGE MECHANICAL DATA

Figure 8 : 32-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL

mm inches
Dim.
Min | Typ | Max [ Min | Typ | Max
P A 4278 1.684
B | 1450 14.90| 570 587
Cc | 39 508| .154 1200
AN D 3.40 134
L E | 050 178|020 070
N ) 38.10 1,500
F | 229 2.79] 090 110
A G 0.40 0.55| .016 .022
| 127 152|050 1060
L | o2 0.31| .009 012
onooooncnnnonoon
< ¥ M | 152 2.49] .060 1098
SN . N
N1 0 10 0 10
1 16 P | 1540 15.80| .606 622
FoIP32W . '
o | 945 9.85| 372 388
1011 (N7 SGS-THOMSON
Y/, MichorLEcTRONICS
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M27C1001

ORDERING INFORMATION - OTP ROM

Part Number Access Time Supply Voltage Temp. Range Package
M27C1001-15XB1 150 ns 5Vt 5% 0°C to +70°C PDIP32
M27C1001-20XB1 200 ns 5V+ 5% 0°C to +70°C PDIP32
M27C1001-15B1 150 ns 5V = 10% 0°C to +70°C PDIP32
M27C1001-20B1 200 ns 5V+ 10% 0°C to +70°C PDIP32
M27C1001-15XB6 150 ns 5Vt 5% -40°C to +85°C PDIP32
M27C1001-15XC1 150 ns 5V+ 5% 0°C to +70°C PLCC32
M27C1001-20XC1 200 ns 5V 5% 0°C to +70°C PLCC32
M27C1001-15C1 150 ns 5V+ 10% 0°C to +70°C PLCC32
M27C1001-20C1 200 ns 5V £ 10% 0°Cto +70°C PLCC32
M27C1001-15XC6 150 ns 5V 5% -40°C to +85°C PLCC32

Note : Consult your nearest SGS-THOMSON sales office for availability of other combination.
PACKAGE MECHANICAL DATA - OTP ROM
Figure 9 : 32-PIN PLASTIC DIP
Dim mm inches
e VR000288 Min | Typ | Max | Min | Typ | Max
16 o A
C Al | 038 0.015
B 0.46 0.018
7 32 B1 | 0.20 0.30] 0.008 0.012
vvvvmvvvvvm B2 1.27 0.050
s« D1
c
b}
3 D 42.04 1.655
F El ——) E 15.24 0.600
Af_l I A e 254 0.100
Ta ] L . e3 35.60 1.400
el |8 Blofe | e4 [15.24 15.88| 0.600 0.625
15 equal spoces & ——l A —— F 13.97 0550
254
0100 1 4.83 0.190
L | 318 3.43/0.125 0.135
Figure 10 : 32-LEAD PLASTIC LEADED CHIP CARRIER
o N Dim. mm inches
Dt i AL Min | Typ | Max | Min | Typ | Max
842 2 pLcs 023__| Wi ——\ l’}?osr? A | 304 355 120 140
DENOTES PIN 1 -028 At 1.96 2.41| 078 .095
SR & S ]l f] ] B | 033 053] 013 021
q 3 B | 066 0.81] .026 032
E % ‘ -L_—_ i D | 1231 12.57| .485 495
s il o m]_ -g D1 [ 11.36 1150 447 453
E g D2/E2 D2 9.90 10.92| .390 430
g 8] E | 1485 15.11( .585 595
H E1 | 1389 14.04| 547 553
F E2 | 1244 13.46| .490 530
LNy SGS-THOMSON Hm
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1024K (8 x 16K x 8) CMOS UV EPROM - OTP ROM

PRODUCT PREVIEW
= PAGE ORGANIZED (M27128 FOOTPRINT).
= VERY FAST ACCESS TIME : 120 ns. —
= COMPATIBLE TO HIGH SPEED. /Q
= MICROPROCESSORS ZERO WAIT STATE
LOW POWER "CMOS" CONSUMPTION : 28
- Operating current 35 mA.
- Stand by current 200 pA. 1
= PROGRAMMING VOLTAGE 12.75 V.
= ELECTRONIC SIGNATURE FOR AUTOMATED FDIP28-W
PROGRAMMING. (Ordering information at the end of the datasheet)
= PROGRAMMING TIMES OF AROUND 12
SECONDS (PRESTO il ALGORITHM).
Figure 1 : Pin Configuration
DESCRIPTION
The M27C1011 is a high speed 1,048,576 bit ultra-
violet erasable and reprogrammable EPROM
ideally suited for applications where fast turn-
around and pattern experimentation are important
requirements. PR
lts "PAGE-ORGANIZATION" (based on 16K x 8 Vpp (1 28h' Vee
module) allows an easy up-grading of applications, Al12 [} 2 2711 PGM/WE
as foot-print and addressing mode remain con- A7 3 261 A13
stant. A6 [ 4 25| A8
It is housed in a 28 pin Window Ceramic Frit Seal A5 [ 5 24 A9
package. The transparent lid allows the user to Ad [ 6 23] A1
expose the chip to ultraviolet light to erase the bit 221 BE
pattern. A new pattern can then be written to the A3 ‘j 7 | OE
device by following the programming procedure. A2 q 8 210 A10
A1 [ 9 200 CE
PIN NAMES AO [ 10 19 1 07
AO-A13 ADDRESS INPUT Do/0g [} 11 181 06
CE CHIP ENABLE 31;81 ‘[ 15 ]:(75 } 05
— 04
2/ %2
OE _ OUTPUT ENABLE GND [ 14 151 03
PGM/WE PROGRAM/PAGE SELECT — )
03-07 OUTPUT
D0/00 - D2/02 | INPUT/OUTPUT VAo
Vpp PROGRAMMING VOLTAGE
Veo +5V POWER SUPPLY
GND GROUND
August 1990 i
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M27C1024

1024K (64K x 16) CMOS UV EPROM - OTP ROM

m VERY FAST ACCESS TIME : 120 ns.

m COMPATIBLE WITH HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE.

= LOW "CMOS" CONSUMPTION :
- Active Current 35 mA
- Standby Current 1 mA.

s PROGRAMMING VOLTAGE 12.75V.

m ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

m PROGRAMMING TIME OF AROUND 6 SEC-
ONDS (PRESTO Il ALGORITHM).

DESCRIPTION

The M27C1024 is a 1,048,576-bit ultraviolet
erasable and electrically programmable read only
memory (EPROM). It is organized as 65,536
words by 16 bits.

It is housed in a 40 pin Ceramic Frit Seal Window
package. 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 to the
device by following the programming procedure.

In order to meet production requirements (cost
effective solution or SMD), product is also offered
in PLCC plastic package for One Time Pro-
gramming only.

PIN FUNCTIONS

AO-A15 ADDRESS INPUT

CE CHIP ENABLE

OE OUTPUT ENABLE

PGM PROGRAM

00-015 DATA INPUT/OUTPUT

NC NO CONNECTION

Veo + 5V POWER SUPPLY

Vpp PROGRAMMING VOLTAGE

August 1990

FDIP40-W

PLCC44

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

vep 1 \J a0k Ve
CE 2 38 PGM
015 3 38 [ NC
o 4 37 g A15
o013 s 36 A4
o012 |6 350 A3
on 7z 4O AR
010 8 a1 [P AN
09 ]9 32 A0
08 ] 10 1 p A9
GND ] 1 30 [ GND
07 12 297 A8
06 O 13 28p A7
05 14 27 A6
04 15 263 A5
03 16 254 A4
02 247 A3
o1 8 23 A2
o0 19 224 A1
OE [ 20 2131 A0
VR000836
838 feslfots

VRO00837
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M27C1024

Figure 2 : Block Diagram

Ve DATA OUTPUT
Vee O—— 00-015
GND O——>
PGM— OF . CE
OE —>AND P o‘ém
CE ——> LOGI! OUTPUT
BUFFERS
: Y
DECODER GATING
AO-A15
ADDRESS { ——3
INPUTS ] .
i X i 1048.576
DECODER | |CELL MATRIX
VRO00B64
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Input or Output Voltages with respect to ]

\ Ground 0.6 to + 7.0 v
Vpp Supply Voltage with respect to Ground -0.6to + 14.0 \
Vag Voltage on A9 with respect to Ground -0.6t0 +13.5 \
Vee Supply Voltage with respect to Ground -0.6to+7.0 \"
Toias Temperature range under bias -50to + 125 °C
Tetg Storage temperature range -65to + 150 ‘C

NOTE : 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 oper-

ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES
MODE CE OE A9 PGM Vep OUTPUT

READ L L X H Vee Dour
OUTPUT DISABLE L H X X Vee HIGH Z
STANDBY H X X X Vce HIGH Z
PROGRAM L X X L Vep Din
PROGRAM VERIFY L L X H Vep Dout
PROGRAM INHIBIT H X X X Vpp HIGH Z
ELECTRONIC SIGNATURE L L VH H Vee CODE

NOTE : X = Don't Care ; Vi = 12V + 0.5V ; H = High ; L = Low

. K57, 353 THOMEN
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M27C1024

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 l F6 F7 F3
Operating Temperature Range 0to 70°C , -40t0 85°C -40to 105°C -40to 125°C
SELECTION CODE
(Example for 0°C to 70°C Oper. 12XF1, 15XF1, 20XF1, 25XF1 12F1, 15F1, 20F1, 25F1
Temp. Range)
Vee 5V + 5%, 5V +10%
NOTES : "F" stands for ceramic package. Plastic packaged device code features B, M or C.
DC AND OPERATING CHARACTERISTICS (F1 AND F6 DEVICES)
Val
Symbol Parameter Test Condition ues Unit
Min Max
] Input Leakage Current Vin = 0V to Vee -10 10 pA
o Output Leakage Current Vin = 0V to Vee -10 10 HA
lcct Vce Active Current CE=- O%F==VEI)LiV:aL£; =0mA 35 mA
lcca VCC Standby Current - TTL CE =Vi 1 mA
lpp1 Vpp Read Current Vep=Vcc 100 uA
Vi Input low voltage -0.3 0.8 \'
ViH Input high voltage 2.0 Vce+ 1.0 Vv
VoL Output Low voltage loL=2.1 mA 0.4 \
. lon = -400 pA 2.4 \
Vo Output high voltage low = -100 pA Voo - 0.7 v
AC CHARACTERISTICS
27C1024
Symbol Parameter Test Unit
Y Condition -12 -15 -20 -25
Min | Max | Min | Max | Min | Max | Min | Max
tace Address to Output | GE_GE_y,, 120 150 200 250 | ns
Delay
tce | CEtoOutputdelay | OE=Vi 120 150 200 250 | ns
toe | OE to Output Delay| CE=Vi_ 60 65 70 100 | ns
tor | QEHGhtoOUPLt ) GE.y, | 0 | 40 | 0o | 50 | o | 60 | 0 | 60 | ns
Output hold from _
address CE or OE | == =g
toH | \Whichever occured | CE=OE=ViL| 0 0 0 0 ns
first
CAPACITANCE ©
(Ta =25°C, f =1 MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin =0V 5 pF
Cour Output Capacitance Vout = 0V 5 pF

NOTES : 1. Vcc must be applied simuitaneously or before Vee and removed simultaneously or after Vee.
2. This parameter is only sampled and not 100 % tested. Output float is defined as the point where data is no longer
driver-seen.
3. This parameter is only sampled and not 100 % tested.

[—— GS-THOMSO! 3/11
’I@ %ﬂ@g(@lgté@?ﬁ@s[m@!
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M27C1024

AC TEST CONDITIONS
Input Rise and Fall Times <20 ns
Input Pulse Levels 0.45 to 2.4V

Figure 3 : AC Testing Input/Output Waveform

Timing Measurement Reference Levels :
Inputs : 0.8 and 2 V - Outputs : 0.8 and 2 V

Figure 4 : AC Testing Load Circuit

24

20 2.0
>TEST POlNTS<
08 0.8

0.45

VR0O0597

N914

3.3kn

DEVICE
UNDER out

TEST
I CL=100pF

CL INCLUDES JIG CAPACITANCE  'HUIC5%
|
Figure 5 : AC Waveforms
v
H —_— = =
f N Y
ADDRESSES ADDRESS VALID N
Vie N — 7N\
ViH —
c /
Vi e/
tce
Viu R
OE / to 24
V"_ o / DF
t
(=) OE t
tacc OH
Viu - -
OuTPUT HIGH Z // VALID OUTPUT }- HIGH Z
Vio AN o 7
VROOD698
NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested.
3. OE may be delayed up to tce - toe after the falling edge CE without impact on tce.
4. tor is specified from OE or CE whichever occurs first.
4711 Lyz SGS-THOMSON
’L MICROELECTRGWNICS
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M27C1024

DEVICE OPERATION

The modes of operations of the M27C1024 are
listed in the Operating Modes table. A single 5V
power 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 M27C1024 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, the address ac-
cess time (tacc) is equal to the delay from CE to
output (tce). Data is available at the output after
a delay of toe from the falling edge of OE, assum-
ing that CE has been low and the addresses
have been stable for at least tacc-toe.

STANDBY MODE

The M27C1024 has a standby mode which re-
duces the active current from 35 mA to 1 mA.
The M27C1024 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.

TWO LINE OUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMs require careful decoupling of the de-
vices. The supply current, lcc, has three seg-

ments 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 magni-
tude of transient current peaks is dependent on
the capacitive and inductive loading of the device
at the output. The associated 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
1uF ceramic capacitor be used on every device
between Vcc 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 4.7uF bulk electrolytic ca-
pacitor should be used between Vcc and GND for
every eight devices. The bulk capacitor should be
located near the power supply connection
point. The purpose of the bulk capacitor is to
overcome the voltage drop caused by the induc-
tive effects of PCB traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C1024.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C1024 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sure to ultraviolet light (UV EPROM). The
M27C1024 is in the programming mode when
Vpp input is at 12.75V, and CE and PGM are at
TTL-low. The data to be programmed is applied,
16 bits in parallel, to the data output pins. The
levels required for the address and data inputs
are TTL. Vcc is specified to be 6.25V = 0.25V.

VERY FAST AND RELIABLE PROGRAMMING
ALGORITHM = PRESTO I

PRESTO Il Programming Algorithm allows pro-
gramming of the whole array with a guaranteed
margin, in a typical time of less than 6 seconds.
Programming with PRESTO |l consists of ap-
plying a sequence of 100 microseconds program
pulses to each byte until a correct verify occurs.
During programming and verify operation, a
MARGIN MODE circuit is automatically activated
in order to guarantee that each cell is pro-
grammed with enough margin. No overprogram
pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

Ly7 SGS-THOMSON S
’I@ MICROELECTRONICS

199



M27C1024

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C1024s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C1024 may be common. A TTL low
level pulse applied to a M27C1024’s CE input,
with PGM low and Vpp at 12.75V, will program
that M27C1024. A high level CE input inhibits
the other M27C1024s from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly_programmed. The verify is accomplished
with CE and OE at V), PGM at V4, Vpp at
12.75V and Vcc at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C +
5°C ambient temperature range that is required
when programming the M27C1024. To activate
this mode, the programming equipment must
force 11.5V to 12.5V on address line A9 of the
M27C1024 with Vpp = Vce = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from V. to
ViH. All other address lines must be held at ViL
during Electronic Signature mode. Byte 0

ELECTRONIC SIGNATURE MODE

(AO=VIL) represents the manufacturer code and
byte 1 (AO=Vin) the device identifier code. For
the SGS-THOMSON M27C1024, these two iden-
tifier bytes are given here below, and can be
read-out on outputs OO0 to O7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C1024 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. It should be noted
that sunlight and some type of fluorescent lamps
have wavelengths in the 3000-4000 A range.
Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C1024 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C1024 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 M27C1024 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C1024 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/cm?. The erasure
time with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp  with
12000 uW/cm? power rating. The M27C1024
should be placed within 2.5 cm (1 inch) of the
lamp tubes during the erasure. Some lamps
have a filter on their tubes which should be
removed before erasure.

IDENTIFIER PINS
A0 o7 06 05 04 03 02 O1 oo Hex
MANUFACTURER CODE Vi 0 0 1 0 0 0 0 0 20
DEVICE CODE Vin 1 0 0 0 1 1 0 0 8C
NOTE : A9 = 12V + 0.5V ; CE, OE = Vi_ ; A1-A8, A10-A15 = Vi ; Ve = Ve = 5V

6/11 LNy SGS-THOMSON
/. faicro EcTRoONICS
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M27C1024

PROGRAMMING OPERATION
(Ta = 25°C + 5°C, Voc!!) = 6.25V + 0.25V, Vep'!) = 12.75V + 0.25V)

DC AND OPERATING CHARACTERISTICS

Symbol Parameter T((ess; ec ggﬂ:ti‘)’" - Values Unit
Min Max
[IN] Input Current (All Inputs) ViN= ViLor Viy 10 pA
Vi Input Low Level (All Inputs) -0.1 0.8 \
ViH Input High Level 2.4 Vec+0.5 \"
VoL Sgrtlpf);xt Low Voltage During loL = 2.1 mA 0.45 v
Vor 8::§;1t High Voltage During lon = -400uA 2.4 v
lcc2 Vcc Supply Current 50 mA
Ipp2 Vep Supply Current (program) CE =V 50 mA
Vip A9 Electronic Signature Voltage 11.5 12.5 Vv
AC CHARACTERISTICS
Symbol Parameter T?:;f:::g‘:‘)’" - Values Unit
Min Max

tas Address Setup Time 2 us
toes OE Setup Time B 2 us
tos Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 us

toep @ gléltg;t Enable Output Float 0 130 ns
tvps Vpp Setup Time 2 us
tves Vcc Setup Time 2 us
tces CE Setup Time 2 us
tew PGM Initial Program Pulse Width 95 105 us
toe Data Valid from OE 100 ns

NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vep.
2. 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).
K37, 355 THONGON =
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M27C1024

PROGRAMMING OPERATING (Continued)

Figure 6 : Programming Waveforms

PROGRAM VERIFY
Vin 2
ADDRESSES >< ADDRESS STABLE ><
Vi n R
L tas . tAH
v 2:
IH T —
DATA _—/ DATA IN STABLE ._ﬂI.EHZ_/ DATA OUT VALID\———-
\" ) A
L Tps toH « torp
12.75V R
Vep t ves
sv /L T7
6.25V 2
Vee t
sV vCs
Vin
CE
Vio 2
tces
Y —— R
PGM
v
Vm
OE
Vi N

VRODOBOO

NOTES : 1. The input timing reference level is 0.8V for a Vi. and 2V for a Vin.
2. toe and topr are characteristics of the device but must be accommodated by the programmer. .
3. When programming the M27C1024 a 0.1uF capacitor is required across Vep and GND to suppress spurious voltage
transients which can damage the device.

8/11 [§7 SGS-THOMSON
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M27C1024

PROGRAMMING OPERATION (Continued)

PRESTO Il Programming Algorithm Flow Chart

Vee = 6.25V
Vpp = 12.75V

( ADDR = FIRST LOCATION
L

{ N=0O ~\’

(" 100 us PROG. PULSE

(\ INCREMENT N )

ENHANCED
VERIFY ONE

FAIL NHANCED
VERIFY ONE

BYTE

S NO
~—( \’ LAST ADDR?

(" Veo:Vpp: 5V :>

-

READ
ALL BYTES

VR000601

9/11
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M27C1024

ORDERING INFORMATION - UV EPROM

Part Number Access Time Supply Voltage Temp. Range Package
M27C1024-12XF1 120 ns 5Vt 5% 0 TO +70°C FDIP40-W
M27C1024-15XF1 150 ns 5Vt 5% 0TO +70°C FDIP40-W
M27C1024-20XF1 200 ns 5Vt 5% 0 TO +70°C FDIP40-W
M27C1024-25XF1 250 ns 5Vt 5% 0 TO +70°C FDIP40-W
M27C1024-12F1 120 ns 5V +10% 0 TO +70°C FDIP40-W
M27C1024-15F1 150 ns 5V £10% 0 TO +70°C FDIP40-W
M27C1024-20F1 200 ns 5V +10% 0 TO +70°C FDIP40-W
M27C1024-25F 1 250 ns 5V £10% 0 TO +70°C FDIP40-W
M27C1024-12XF6 120 ns 5Vt 5% -40 TO +85°C FDIP40-W
M27C1024-15XF6 150 ns 5Vt 5% -40 TO +85°C FDIP40-W
M27C1024-15F6 150 ns 5V+10% -40 TO +85°C FDIP40-W

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combination.

PACKAGE MECHANICAL DATA - UV EPROM
Figure 8 : 40-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL

p Dim. mm inches
Min | Typ | Max | Min | Typ | Max
h n . A 53.40 2.102
t— B [1450 14.90] 0.571 0.587
A-N 7o [ am0 5.08[ 0.154 0.200

L D | 340 0.134

E | 050 1.78/ 0.020 0.070

N e3 48.26 1.900
A F | 229 2.79] 0.090 0.110
G | 040 0.55| 0.016 0.022
| 1.27 1.52| 0.050 0.060
40 21 M | 152 2.49 0.060 0.098

L rm . N

\ / N1 0 100 o 10°
: 20 P |15.40 15.80 0.606 0.622
5 Q 5.71 0.225
Foraow @ | 945 9.850.372 0.388

1011 Lyg, 55S-THOMSON

s MICROELECTRONICS
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M27C1024

ORDERING INFORMATION (OTP ROM)

Part Number Access Time Supply Voltage Temp. Range Package
M27C1024-15XC1 150 ns 5V £5% 0TO +70°C PLCC44
M27C1024-20XC1 200 ns 5V +£5% 0TO +70°C PLCC44
M27C1024-15XC6 150 ns 5V +5% -40 TO +85°C PLCC44

NOTE : Consult your nearest SGS-THOMSON sales office for availability of other combinations.

PACKAGE MECHANICAL DATA - OTP ROM

Figure 9 :
. mm inches
. Dim.
C Min | Typ | Max | Min | Typ | Max
ﬁ o A 1740 17.65 0.685 0.694
M1 b | 1651 16.65 0.650 0.655
M c | 356 3.70] 0.140 0.145
ct
I WP S ) - D | 420 4.57( 0.165 0.179
'57 39|
_ ﬁ o1 RE= = di [ 259 274[ 0.101 0.107
s p 4_=: d2 0.68 0.026
4 4 Wl ™ E [14.99 16.00] 0.590 0.629
1 of 3 e 1.27 0.050
g ™ |~ e3 12.70 0.500
=
17 298 B e4 1.98 0,077
—ﬁ-mn-n-:m@—‘
d2 F 0.46 0.018
d1 F1 0.71 0.027
e = G 0.101 0.003
hh g M 1.16 0.045
o4 M1 1.14 0.044
oLCCk4 1 157 0.061
[§7 SGS-THOMSON it
Y/, scrosLEcTRONICS
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(v, SGS-THOMSON
Y. ticroELECTRONIGS M27C2001

2048K (256K x 8) CMOS UV EPROM

m VERY FAST ACCESS TIME : 120 ns.

m COMPATIBLE TO HIGH SPEED MICROPRO-
CESSORS ZERO WAIT STATE.

m LOW POWER "CMOS" CONSUMPTION :
- Operating current 35 mA
- Stand by current 200 pA.

» PROGRAMMING VOLTAGE 12.75V. FDIP32-W

» ELECTRONIC SIGNATURE FOR AUTOMATED (Ordering information at the end of the datasheet)
PROGRAMMING.

m PROGRAMMING TIMES OF AROUND 24 SEC-
ONDS (PRESTO Il ALGORITHM).

Figure 1 : Pin Connection

DESCRIPTION
The M27C2001 is a high speed 2,097,152 (or-
ganized 262,144 X 8) bit ultraviolet erasable and
programmable EPROM ideally suited for applica-
tions where fast turn-around and pattern ex- vep 01 a2l vee
perimentation are important requirements. A16 [ 2 311 PGM
It is housed in a 32 pin Window Ceramic Frit Seal A15 [ i 30 A17
package. The transparent lid allows the user to ‘:\‘72 E p :g% ::;
expose the chip to ultraviolet light to erase the bit A6 16 270 As
pattern. A new pattern can then be written to the A5 07 260 Ag
device by following the programming procedure. A4 (8 25] AN
A3 (9 24 OE
A2 [ 10 23] A10
PIN FUNCTIONS A1 M 2201 CE
Ao (12 21) o7
A0-A17 ADDRESS INPUT 00 (13 20] 06
— o1 014 19 05
CE CHIP ENABLE INPUT 02 (15 18] o4
OE OUTPUT ENABLE GND [l 16 170 03
00-07 DATA INPUT/OUTPUT
VR000844
NC NO CONNECTION
Vee +5V POWER SUPPLY
Vep PROGRAMMING VOLTAGE
August 1990 110
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M27C2001

Figure 2 : Block Diagram

Vpp O——>
Vee DATAO O-U';PUTS
GND O—— —
PGM —— " GF - CE
OE —>AND PROGRA
CE LOGIC OUTPUT
BUFFERS
T Y Y
DECODER GATING
AO-A17
ADDRESS
INPUTS
X 2.097.152
DECODER
CELL MATRIX
VRO00683
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Input or Output Voltages with respect to N
\/ Ground 0.6to+ 7.0 \
Vep Supply Voltage with respect to Ground -0.6to + 14.0 Vv
Vag Voltage on A9 with respect to Ground -0.6to + 13.5 Vv
Vee Supply Voltage with respect to Ground -0.6to+ 7.0 Vv
Thias Temperature range under bias -50 to + 125 °C
Tetg Storage temperature range - 65to0 + 150 °C

NOTE : 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 oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may

affect device reliability.

OPERATING MODES

MODE CE OE A9 PGM Vep OUTPUT

READ L L X X X Dout
OUTPUT DISABLE L H X X X HIGH Z
STANDBY H X X X X HIGH Z
PROGRAM L H X L Vpp Din
PROGRAM VERIFY L L X H Vpp Dout
PROGRAM INHIBIT H X X X Vpp HIGH Z
ELECTRONIC SIGNATURE L L VH H Vee CODE

NOTE : X = Don't Care ; VH = 12V £ 0.5V ; H = High ; L = Low

= K3y, 353 THONEDN
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M27C2001

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 0to70°C -40t0 85°C -40 to 105°C -40 to 125°C
SELECTION CODE
(Example for O°C to 70°C Oper. 12XF1, 15XF1, 20XF1, 25XF1 12F1, 15F1, 20F1, 25F1
Temp. Range)
Ve Power Supply (1) 5V + 5% 5V + 10%
DC AND OPERATING CHARACTERISTICS (F1 AND F6 DEVICES)
Val
Symbol Parameter Test Condition alues Unit
Min Max
N Input Leakage Current Vin = 0V to Ve -10 10 nA
Lo Output Leakage Current ViN = 0V to Vee -10 10 A
. E:E:Vu_,lou‘r:OmA
lcct Vce Active Current (F = 5 MHz) 35 mA
leca VCC Standby Current - TTL CE = Vi 1 mA
lecs VCC Standby Current - CMOS CE > Veg 0.2V 200 uA
lpp1 Vpp Read Current Vpp = Vee 10 A
ViL Input fow voltage -0.3 0.8 \
ViH Input high voltage 2.0 Vce+ 1.0 \
VoL Output Low voltage loL=2.1 mA 0.4 \'
. lon = -400 pA 2.4 V
Vo Output high voltage lor = -100 pA Veo - 0.7 v
AC CHARACTERISTICS
27C2001
Symbol Parameter Test 12 15 20 25 Unit
Condition - - - -
Min | Max | Min | Max | Min | Max | Min | Max
tace | AddresstoOutput |\&E GE 120 150 200 250 | ns
Delay
tce CE to Output Delay| OE=Vy_ 120 150 200 250 | ns
OE to Output =
toe Delay CE=V|L 50 60 70 100 ns
tor @ | OEMightoOutput | Ge v\ o | 40 | o | 50 | o | 60 | 0 | 60 | ns
Float
Output hold from | sz /£
ton address CE=0OE=V|L 0 0 0 0 ns
CAPACITANCE ©®
(Ta = 25°C, f = 1MHz)
Symbol Parameter Test Condition Min Typ Max Unit
Cin Input Capacitance Vin =0V 4 6 pF
Cour Output Capacitance Vour =0V 8 12 pF

NOTES : 1. Vcc Must be applied simultaneously or before Vee and removed simultaneously or after Vep.
2. 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).

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

Lyy SGS-THOMSON
7. mn@sﬁ@ﬁmﬁt@’m@mm
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M27C2001

AC TEST CONDITIONS
Output Rise and Fall Times : <20 ns Timing Measurement Reference Levels :
Input Pulse Levels : 0.45t024V Inputs : 0.8 and 2v - Outputs : 0.8 and 2v

Figure 3 : AC Testing input/Output Waveform Figure 4 : AC Testing Load Circuit

1.3V
N914
2.4
2.0 2.0
>TEST POINTS< 3.3kn
0.45 R 0.8 0.8
DEVICE
UNDER | —0O out
TEST
CL=100pF
VROOOSG7
CL INCLUDES JIG CAPACITANCE 'RO0US%8
Figure 5 : AC Waveforms
v
H o
/ N
ADDRESSES ADDRESS VALID X
ViL N o RN
Vin —
CE /
Vi e/
Vin
—
OE / e 24
Vi o /] DF
ton
Vin - - - = N
OuTPUT VALID OUTPUT }- HIGH 2
ViL - — 7
VROO0599

NOTES : 1. Typical values are for TA = 25°C and nominal supply voltage.
2. This parameter is only sampled and not 100 % tested. . o
3. OE may be delayed up to tCE - tOE after the falling edge CE without impact on tCE.
4. tor is specified from OE or CE whichever occurs first.

4/10 """ SGS-THOMSO
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M27C2001

DEVICE OPERATION

The modes of operations of the M27C2001 are
listed in the Operating Modes table. A single 5V
power 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 M27C2001 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, the address ac-
cess time (tacc) is equal to the delay from CE to
output (tce). Data is available at the output after a
delay of toe from the falling edge of OE, assum-
ing that CE has been low and the addresses
have been stable for at least tacc-toe.

STANDBY MODE

The M27C2001 has a standby mode which re-
duces the active current from 35 mA to 0.2 mA.
The M27C2001 is placed in the standby mode by
applying a CMOS high signal to the CE input.
When in the standby mode, the outputs are in a
high impedance state, independent of the OE
input.

TWO LINE OQUTPUT CONTROL

Because EPROMs are usually used in larger
memory arrays, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMs require careful decoupling of the devices.

The supply current,lcc, 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 the
transient current peaks is dependent on the capa-
citive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoup-
ling capacitors. It is recommended that a 1uF ce-
ramic capacitor be used on every device between
Vcec 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 4.7uF bulk electrolytic capacitor
should be used between Vcc and GND for every
eight devices. The bulk capacitor should be lo-
cated near the power supply connection
point.The purpose of the bulk capacitor is to over-
come the voltage drop caused by the inductive
effects of PCB traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C2001.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C2001 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sition to ultraviolet light (UV EPROM). The
M27C2001 is in the programming mode when
Vpp input is at 12.75V, 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
required for the address and data inputs are TTL.
Vcc is specified to be 6.25V + 0.25V.

PRESTO || PROGRAMMING ALGORITHM

PRESTO Il Programming Algorithm allows the
whole array to be programmed with a guaran-
teed margin, in a typical time of less than 24
seconds. Programming with PRESTO Il consists
of applying a sequence of 100 microseconds pro-
gram pulses to each byte until a correct verify
occurs. During programming and verify oper-
ation, a MARGIN MODE circuit is automatically
activated in order to guarantee that each cell is
programmed with enough margin. No overpro-
gram pulse is applied since the verify in MARGIN
MODE provides the necessary margin to each
programmed cell.

g 5/10
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M27C2001

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C2001s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C2001 may be common. A TTL low
level pulse applied to a M27C2001’s CE input,
with PGM low and Vpp at 12.75V, will program
that M27C2001. A high level CE input inhibits the
other M27C2001s from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly_programmed. The verify is accomplished
with CE and OE at Vi, PGM at Viy, Vpp at
12.75V and Vcc at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. this mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C £ 5°C
ambient temperature range that is required when
programming the M27C2001. To activate this
mode, the programming equipment must force
11.5V to 125V on address line A9 of the
M27C2001 with Vpp = Vce = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from VL to
ViH. All other address lines must be held at Vi
during Electronic Signature mode. Byte 0

ELECTRONIC SIGNATURE

(AO=V|L) represents the manufacturer code and
byte 1 (AO=Vin) the device identifier code. For the
SGS-THOMSON M27C2001, these two identifier
bytes are given here below, and can be read-out
on outputs OO0 to O7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C2001 are
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. 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
M27C2001 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C2001 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 M27C2001 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C2001 is
exposure to short wave ultraviolet light which has
wavelength of 2537 A. The integrated dose (i.e.
UV intensity x exposure time) for erasure should
be a minimum of 15 W-sec/cm?. The erasure time
with this dosage is approximately 15 to 20
minutes using an ultraviolet lamp with 12000
uW/ch power rating. The M27C2001 should be
placed within 2.5 cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.

IDENTIFIER PINS
- - A0 o7 06 05 04 03 02 O1 oo Hex
MANUFACTURER CODE Vi |0 0 1 0 0 0 0 0 20
DEVICE CODE Vin J 0 1 1 0 0 0 0 1 61

NOTE : A9 = 12V + 0.5V ; CE = OE = Vi ; A1 to A8 = A10 to A17 = Vi ; Vep = Vec = 5V

6/10 GS-
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M27C2001

PROGRAMMING OPERATION
(Ta=25C +5°C, Voc!!) = 6.25V + 0.25V, Vep'") = 12.75V + 0.25V)

DC AND OPERATING CHARACTERISTICS

iti Values
Symbol Parameter Ti:;gﬁgg";?" Unit
Min Max
I Input Current (All Inputs) Vin = 0V to Vee -10 +10 pA
ViL Input Low Level (All Inputs) -0.1 0.8 \
ViH Input High Level 2.0 Vce+0.5 \
Output Low Voltage During _
VoL Verify loL=2.1 mA 0.45 \
Output High Voltage During _
Vo Verify lon = -400uA 2.4 \'
lcca Vce Supply Current 50 mA
Ipp2 Vpp Supply Current (program) CE =V 50 mA
Vip A9 Electronic Signature Voltage 11.5 125 \'
AC CHARACTERISTICS
itii Values
Symbol Parameter T?:;g;’gs;t;‘)m Unit
Min Max
tas Address Setup Time 2 us
toes OE Setup Time 2 js
tos Data Setup Time 2 us
tAH Address Hold Time 0 us
toH Data Hold Time 2 us
Output Enable Output Float
toFP(2) Delay 0 130 ns
tvps Vep Setup Time 2 us
tves Vce Setup Time 2 us
tces CE Setup Time 2 us
PGM Initial Program Pulse
trw Width 95 105 us
toe Data Valid from OE 100 ns
NOTES : 1. Vcc must be applied simultaneously or before Vep and removed simultaneously or after Vep.
2. 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).
L§7 SGS-THOMSON 710
/. Fcroz EeTRONICS
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M27C2001

PROGRAMMING OPERATION (Continued)
Figure 6 : Programming Waveforms

PROGRAM VERIFY
“
Vi : 2
ADDRESSES >< ADDRESS STABLE ><
Vie ; s
L tas ) taH
Y ! HIGH
DATA e DATA IN STABLE - 12/l oava our VALID\————————
v \ N 7
i Tos ton R— torp
12.75V s
Vep /| tves
5V PR
6.25V -
Vee t
sv vcs

)]
i<y

toes | toe

VROOOB00

NOTES : 1. The input timing reference level is 0.8V for a Vi. and 2V for a V.
2. toe and topr are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27C2001 a 0.1 uF capacitor is required accross Vep and GND to suppress spurious volt-
age transients which can damage the device.
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M27C2001

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm Flow Chart

Vee = 6.25V
Vpp = 1275V

(: ADDR = FIRST LOCATION )

\
N —
—I———-—\

———>{ 100 us PROG. PULSE

(/ INCREMENT N )

FAIL NHANCED
- VERIFY ONE

FAIL

VRO00601
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M27C2001

ORDERING INFORMATION (UV EPROM)

Part Number Access Time Supply Voltage Temp.Range Package
M27C2001-12XF1 120 ns 5V+ 5% 0to+70°C FDIP32-W
M27C2001-15XF1 150 ns 5Vt 5% 0to+70°C FDIP32-W
M27C2001-15F1 150 ns 5V+10 % 0to+70°C FDIP32-W
M27C2001-20F1 200 ns 5V+10 % 0to+70°C FDIP32-W
M27C2001-25F1 250 ns 5V+10 % 0to+70°C FDIP32-W
M27C2001-15XF6 150 ns 5Vt 5% -40to + 85°C FDIP32-W

PACKAGE MECHANICAL DATA
Figure 8 : 32-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL
Dim mm inches
Min Typ Max | Min | Typ | Max
P A 4278 1.684
B | 1450 14.90 | 0.570 0.587
] OL o c | 390 5.08 | 0.154 0.200
e D | 340 0.134
FI E | 050 1.78 | 0.20 0.070
38.10 1.500
2.29 2.79 | 0.090 0.110
A 0.40 0.55 | 0.016 0.022
K1 1.27 1.52 | 0.050 0.060
0.22 0.31 | 0.009 0.012
o o O I o W I rm O o o e i
32 17 1.52 2.49 | 0.060 0.098
X
- - —t - o
N1 0 100 | 0 10°
1 16 P | 15.40 15.80 | 0.606 0.622
LS S 0 o | T
FDIP32W1 Q 571 0.225
K | 830 8.70 | 0.327 0.343
K1 | 12.30 12,70 | 0.484 0.504
10710 L§7 SGS-THOMSON
’lg MICROELECTRONICS
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(v, SGS-THOMSON
Y. incrosLEcTRONICS M27C4001

4096K (512K x 8) CMOS UV EPROM

PRELIMINARY DATA

m VERY FAST ACCESS TIME : 100ns.

m COMPATIBLE WITH HIGH SPEED MICRO-
PROCESSORS, ZERO WAIT STATE.

m LOW POWER "CMOS" CONSUMPTION :
- Operating current 70mA at 10 MHz
- Standby current 100pA.

m PROGRAMMING VOLTAGE 12.75V.

m ELECTRONIC SIGNATURE FOR AUTOMATED (Ordering information at the end of the datasheet)
PROGRAMMING.

m PROGRAMMING TIMES OF AROUND 48 SEC-
ONDS (PRESTO Il ALGORITHM).

FDIP32-W

Figure 1 : Pin Connection

DESCRIPTION
The M27C4001 is a high speed 4,194,304 (or-
ganized as 524,288 x 8 bit) ultraviolet erasable
and programmable EPROM ideally suited for ap-
plications where fast turn-around and pattern ex-
perimentation are important requirements. —
It is housed in a 32 pin C ic Frit Seal Win- vpp 01 32] vcc
pin Ceramic Frit Seal Win 1 b Ae
dow package. The transparent lid allows the user ::g 13 a0h A1z
to expose the chip to ultraviolet light to erase the A2 4 20 A4
bit pattern. A new pattern can then be written to A7 05 28] A13
the device by following the programming proce- AB [ 6 27 A8
dure. A5 (7 26)] A9
A4 18 251 AN
A3 (9 247 OE
PIN FUNCTIONS A2 10 2301 A10
A1 1 22)) CE
AO-A18 ADDRESS INPUT A0 12 21 o7
—- oo 13 20(1 o6
CE CHIP ENABLE INPUT o1 14 190 o5
= 02 15 18 04
OE OUTPUT ENABLE GND 116 w70 o3
00-07 DATA INPUT/OUTPUT
Vpp PROGRAMMING VOLTAGE v
Vee +5V POWER SUPPLY
GND GROUND
August 1990 1110

217




M27C4001

Figure 2 : Block Diagram

Vpp O——>
Vee DATAO g)_lg;PUTS
GND O——> -
OF AND’ PROGRA OUTPUT
CE——>_ LOGIC BUFFERS
DECODER GATING
A0-A18
ADDRESS
INPUTS X 4.194.304
DECODER CELL MATRIX
VRO00635
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Input or Output Voltages with respect to .

\ Ground 0.6to+ 7.0 \Y
Vep Supply Voltage with respect to Ground -0.6 to + 14.0 Vv
Vag Voltage on A9 with respect to Ground -0.6 to + 13.5 Vv
Vee Supply Voltage with respect to Ground -0.6t0+ 7.0 Vv
Thias Temperature range under bias -10to + 125 °C
Tstg Storage temperature range -65to + 150 ‘C

NOTE : 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 oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may

OPERATING MODES

MODE CE OE A9 VPP OUTPUT
READ L L X X Dout
OUTPUT DISABLE L H X X ‘ HIGH Z
STANDBY H X X X HIGH Z
PROGRAM L H X Vpep Din
PROGRAM VERIFY H L X Vep Dout
PROGRAM INHIBIT H H X Vep HIGH Z
ELECTRONIC SIGNATURE L L Vi Vee CODE

NOTE : X = Don't Care ; Vi = 12V + 0.5V ; H = High ; L = Low

2/10
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M27C4001

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 0to 70°C -40t0 85°C -40 t0 105°C -40 to 125°C
SELECTION CODE
(Example for 0°C to 70°C Oper. “1OXF1, 12XE L Ay XF 1, 20XF, 12F1, 15F1, 20F1, 25F1
Temp. Range)
Vcc Power Supply 5V + 5% 5V + 10%
DC AND OPERATING CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Max
] Input Leakage Current Vin = 0V to Vce -1 1 [IL.
Lo Output Leakage Current Vin = 0V to Ve -1 1 HA
. CE = OE = Vi, lout= 0 mA
lcct Vcc Active Current (F = 10MHz) 70 mA
lec Vce Active Current CE-=- OI(EF==V5|Li\/:aliT) =0mA 50 mA
lcca VCC Standby Current - TTL CE = Vi 1 mA
loca VCC Standby Current - CMOS CE > Ve -0.2V 100 pA
Ipp1 Vpp Read Current Vpp = Vee 10 MA
Vi Input Low Voltage -0.3 0.8 %
Vi Input High Voltage 2.0 Vce+ 1.0 Vv
VoL Output Low Voltage loL =2.1 mA 0.45 v
. loH = -400 pA 2.4 \'
VoH Output High Voltage o = 100 pA Voo - 0.7 v
AC CHARACTERISTICS
Test Condi 27C4001
Symbol Parameter estﬁ ogndl- -10 12 -15 -20 -25 Unit
Min | Max | Min | Max | Min | Max | Min | Max | Min | Max
tacc ggf;;ss to Output | 5E_GE-v,. 100 120 150 200 250 | ns
tce | CEtoOutput Delay | OE=Vy 100 120 150 200 250 | ns
toe | OEto Output Delay | CE=Vy 50 60 60 70 100 | ns
tor | SEMihtoOutput | ey | o | 30 | o |40 | 0 |50 | 0 |8 | 0 |80|ns
Output hold from ad-| ==_&/¢_
toH dress CE=OE=Vi.| 0 0 0 0 0 ns
CAPACITANCE®
(TA=25C 1, { = 1MHz)
Symbol Parameter Test Condition Max Unit
Cin Input Capacitance Vin =0V 5 pF
Cout Output Capacitance Vout = 0V 5 pF
NOTES : 1. Vcc Must be applied simultaneously or before Vee and removed simultaneously or after Vep.

2. 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).

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

o7

SGS-THOMSON
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M27C4001

AC TEST CONDITIONS
Output Rise and Fall Times <20 ns Timing Measurement Reference Levels :
Input Pulse Levels 0.45t0 2.4V Inputs : 0.8 and 2V- Outputs : 0.8 and 2V

Figure 3 : AC Testing input/Output Waveform

Figure 4 : AC Testing Load Circuit

1.3v
1N914
2.4
2.0 2.0
>TEST pom'rs< 3.3kn
0.45 o8 o8
DEVICE
UNDER ouTt
TEST
CL=100pF
VROO0GG7
CL INCLUDES JIG CAPAGITANCE /000538
Figure 5 : AC Waveforms
Vin o _
/ \
ADDRESSES ADDRESS VALID X
Vi N o VRN
Vin —
o /
Vi — 0/
tce
Vin —
OE / . 24
Vi o 7 DF
t OE 3 t
3)
tace OH
ViH - - - = N
ouTPUT HIGH 2 & VALID OUTPUT }- HIGH Z
Vi A\ - 7
VRODD599
NOTES : 1. Typical values are for Ta = 25°C and nominal supply voltage.

2. This parameter is only sampled and not 100 % tested. . .
3. OE may be delayed up to tCE - tOE after the falling edge CE without impact on tCE.
4. tor is specified from OE or CE whichever occurs first.

4/10
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M27C4001

DEVICE OPERATION

The modes of operations of the M27C4001 are
listed in the Operating Modes table. A single 5V
power 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 M27C4001 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
and should be used to gate data to the output
pins, independent of device selection. Assuming
that the addresses are stable, the address ac-
cess time (tacc) is equal to the delay from CE to
output (tce). Data is available at the output after a
delay of toe from the falling edge of OE, assum-
ing that CE has been low and the addresses
have been stable for at least tacc-toE.

STANDBY MODE

The M27C4001 has a standby mode which re-
duces the active current from 50mA to 0.1mA.
The M27C4001 is placed in the standby mode by
applying a CMOS high signal to the CE input.
When in the standby mode, the outputs are in a
high impedance state, independent of the OE
input.

TWO LINE OUTPUT CONTROL

Because EPROMSs are usually used in larger
memory arrays, this product features a 2 line con-
trol 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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMs require careful decoupling of the de-
vices.

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 the
transient current peaks is dependent on the capa-
citive and inductive loading of the device at the
output. The associated transient voltage peaks
can be suppressed by complying with the two line
output control and by properly selected decoup-
ling capacitors. It is recommended that a 1uF ce-
ramic capacitor be used on every device between
Vee 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 4.7uF bulk electrolytic capacitor
should be used between Vcc and GND for every
eight devices. The bulk capacitor should be lo-
cated near the power supply connection
point.The purpose of the bulk capacitor is to over-
come the voltage drop caused by the inductive
effects of PCB traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C4001.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C4001 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sition to ultraviolet light (UV EPROM). The
M27C4001 is in the programming mode when
Vpp input is at 12.75V, and CE is at TTL-low.
The data to be programmed is applied 8 bits in
parallel to the data output pins. The levels re-
quired for the address and data inputs are TTL.
Vcce is specified to be 6.25V + 0.25V.

PRESTO Il PROGRAMMING ALGORITHM

PRESTO Il Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 48 seconds.
Programming with PRESTO 1 consists of ap-
plying a sequence of 100 microseconds program
pulses to each byte until a correct verify occurs.
During programming and verify operation, a
MARGIN MODE circuit is automatically activated
in order to guarantee that each cell is pro-
grammed with enough margin. No overprogram
pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

LNy SGS-THOMSON 5/10
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M27C4001

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C4001s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C4001 may be common. A TTL low
level pulse applied to a M27C4001’s CE input,
with Vpp at 12.75V, will program that M27C4001.
A high level CE input inhibits the other
M27C4001s from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with OE at Vi, CE at Vin, Vep at 12.75V and Vcc
at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C + 5°C
ambient temperature range that is required when
programming the M27C4001. To activate this
mode, the programming equipment must force
11.5V to 125V on address line A9 of the
M27C4001 with Vpp = Vce = 5V. Two iden-tifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from Vi to
ViH. All other address lines must be held at Vi
during Electronic Signature mode. Byte 0
(AO=V\L) represents the manufacturer code and

byte 1 (AO=VH) the device identifier code. For the
SGS-THOMSON M27C4001, these two identifier
bytes are given here below, and can be read-out
on outputs OO0 to O7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C4001 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. It should be noted
that sunlight and some type of fluorescent lamps
have wavelengths in the 3000-4000 A range.
Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C4001 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C4001 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 M27C4001 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C4001 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/ecm2 power rating. The M27C4001 should be
placed within 2.5cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.

ELECTRONIC SIGNATURE
IDENTIFIER PINS
A0 o7 06 05 04 03 02 01 oo Hex
MANUFACTURER CODE Vie 0 0 1 0 0 0 0 0 20
DEVICE CODE Vix 0 1 0 0 0 0 0 1 41

NOTE : A9 = 12V £ 0.5V ; CE = OE = ViL ; A1 to A8 = A10 to A18 = Vi ; Vo = Vep = 5V

6/10 L3y SGS-THOMSON
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M27C4001

PROGRAMMING OPERATION :
(Ta=25°C +5°C, VooV = 6.25V + 0.25V, Vpp{") = 12,75V + 0.25V)

* DC AND OPERATING CHARACTERISTICS

Test Condition Values .
Symbol Parameter (see note 1) i Mox Unit
I Input Current (All Inputs) Vin =0V to Vee -10 +10 HA
Vi Input Low Level (All Inputs) -0.1 0.8 \
ViH Input High Level 2.4 Vee+0.5 \"
Output Low Voltage During _
Vou Verify loL=2.1mA 0.45 Vv
Output High Voltage Durin
Vo Veri?y 9 ge buring loH = -400pA 2.4 Vv
lcca Vce Supply Current 50 mA
Ipp2 Vpp Supply Current (program) CE = Vi 50 mA
Vio A9 Electronic Signature Voltage 11.5 12.5 Vv
AC CHARACTERISTICS
Test Condition Values .
Symbol Parameter Unit
Y (see note 1) Min Max
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 us
tan Address Hold Time 0 us
toH Data Hold Time 2 us
Output Enable Output Float
tDFP(2) Delay 0 130 ns
tves Vpp Setup Time 2 us
tves Vcc Setup Time 2 Hs
trw Initial Program Pulse Width 95 105 us
toe Data Valid from OE 100 ns

NOTES : 1. Vec must be applied simultaneously or before Vep and removed simultaneously or after Vee.
2. 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).

LN7 SGS-THOMSON 7o
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M27C4001

PROGRAMMING OPERATION (Continued)
Figure 6 : Programming Waveforms

PROGRAM PROGRAM VERIFY
ViH R
ADDRESSES N ADDRESS STABLE ><
\' I 5N
t
AS e tAH
ViH :— & N
DATA HIGH Z
—_— DATA IN STABLE }———————— |DATA OUT VALID|
\"2 )
L tos tpH “ torp
12.75V I~ R
Vpp / t
sV VPS
6.25v 2
Vee
sv— /| tvcs
_V H— — $5
CE
Vi
Tow toes , | toE
Vin
DE
Vi e e
VROO0466

NOTES : 1. The input timing reference level is 0.8V for a Vi and 2V for a Viu.
2. toe and tprr are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27C4001 a 0.1pF capacitor is required accross Vep and GND to suppress spurious volt-
age transients which can damage the device.

8/10 ‘ L3y SGS-THOMSON
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M27C4001

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm Flow Chart

START

Vee = 6.25V
Vpp = 12.75V

(' ADDR = FIRST LOCATION )
-

—

-
100 us PROG. PULSE )

{INGREMENT N )
NS e

YES

FAIL NHANCED
VERIFY ONE

BYTE

PASS

LAST ADDR?

YES

_C INCREMENT ADDRESS >&—

(" Vec:Vpp: 5V )
NG J

READ
ALL BYTES

FAIL
4)‘ FAIL

ENHANCED
VERIFY ONE
BYTE

FAIL

VRO00BO1
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M27C4001

ORDERING INFORMATION (UV EPROM)

Part Number Access Time Supply Voltage Temp.Range Package
M27C4001-10XF1 100 ns 5Vt 5% Oto+70°C FDIP32-W
M27C4001-12XF1 120 ns 5Vt 5% Oto+70°C FDIP32-W
M27C4001-15XF1 150 ns 5Vt 5% 0to+70°C FDIP32-W
M27C4001-20XF1 200 ns 5Vt 5% Oto+70°C FDIP32-W

| M27C4001-25XF1 250 ns 5V + 5% Oto+70°C FDIP32-W
M27C4001-12F1 120 ns 5V+10 % Oto+70°C FDIP32-W
M27C4001-15F1 150 ns 5V£10 % Oto+70°C FDIP32-W
M27C4001-20F1 200 ns 5V+10 % Oto+70°C FDIP32-W
M27C4001-25F1 250 ns 5V+10 % Oto+70°C FDIP32-W

PACKAGE MECHANICAL DATA
Figure 8 : 32-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL (F)

P mm inches
_T Dim.
Min | Typ | Max | Min | Typ | Max
| e = - A 4278 1.684
ol o __:j, N1 B | 14.50] 14.90| 0.570 0.587
’ - C | 3.90 5.08| 0.154 0.200
P 4t D | 3.40 0.134]

N E | 050 1.78| 0.020| 0.070

e3 38.10 1.500!
A F | 229 2.79| 0.090 0.110
N G | 040 0.55] 0016 0,022
K1 | 1.27 1.52| 0.050 0.060
L | 022 0.31] 0.009 0.012
EF'ZZH O e e e e o o e l']_;“l/ i M 152 2.49| 0.060 0.098

N
N o X o N1 o o] o 10
T P | 15.40 15.80| 0.606 0.622
1 16 Q 5.71 0.225
el e e e e A K | 9.10 9.70| 0.358 0.382
Forazm Ki | 1086 113] 0.417 0.445
1010 L3y S6S-THOMSON
o MICROELECTRONICS

226



vy SGS-TH 0
/. Mﬂ@%@@&@g%gmn@lg

M27C4002

4096K (256K x 16) CMOS UV EPROM

m VERY FAST ACCESS TIME : 100ns.

s COMPATIBLE TO HIGH SPEED MICROPRO-
CESSORS ZERO WAIT STATE.

m LOW POWER "CMOS" CONSUMPTION :

- Operating current 70mA at 10 MHz
- standby current 100pA.

m PROGRAMMING VOLTAGE 12.75V.

m ELECTRONIC SIGNATURE FOR AUTOMATED
PROGRAMMING.

= PROGRAMMING TIMES OF AROUND 24 SEC-
ONDS (PRESTO Il ALGORITHM).

DESCRIPTION

The M27C4002 is a high speed 4,194,304 (or-
ganized 262,144 x 8) bit ultraviolet erasable and
programmable EPROM ideally suited for applica-
tions where fast turn-around and pattern ex-
perimentation are important requirements.

It is housed in a 40 pin Window Ceramic Frit Seal
package. 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 in the
device by following the programming procedure.

PIN FUNCTIONS

PRELIMINARY DATA

FDIP40-W

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection.

AO-A17 ADDRESS INPUT
CE CHIP ENABLE INPUT

OE OUTPUT ENABLE

00-015 DATA INPUT/OUTPUT

Vep PROGRAMMING VOLTAGE
Vee +5V POWER SUPPLY

GND GROUND

August 1990

Vpp [ 1 ~ a0l vee
CE (|2 39 A17
015 |3 381 A16
o14 [ 4 37( A15
013 15 36 A4
012 [| 6 3501 A13
onn (7 34 A12
o1 08 33 AN
09 [|9 321 a10
08 [ 10 31 A9
GND [ 11 3001 GND
07 12 290 A8
o6 13 28] A7
o5 [[ 14 27 A6
04 (15 26 A5
03 (16 25 A4
02 (117 2401 A3
o1 018 23[] A2
oo 1119 221 A1
OE [ 20 211 Ao

1/10
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M27C4002

Figure 2 : Block Diagram

vep DATA OUTPUTS
ATA
Vee O—> 00-015
GND O—— —
OE——{ OE - CE
IAND" PROGRA
CE LOGIC OUTPUT
BUFFERS
T Y : Y
DECODER GATING
AO-A17
ADDRESS
INPUTS
X 4.194.304
DECODER
CELL MATRIX
VR000839
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit

Input or Output Voltages with respect to .

Vi Ground 0.6to + 7.0 \
Vpp Supply Voltage with respect to Ground -0.6 to + 14.0 \"
Vao Voltage on A9 with respect to Ground -0.6to + 13.5 \
Vee Supply Voltage with respect to Ground -0.6to+7.0 \
Toias Temperature range under bias -10to + 125 C
Tstg Storage temperature range -65to + 150 °C

NOTE : 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 oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

OPERATING MODES

MODE CE OE A9 Vep OUTPUT
READ L L X Dout
OUTPUT DISABLE L H X X HIGH Z
STANDBY H X X HIGH Z
PROGRAM L H X Vep Din
PROGRAM VERIFY H L X Vep Dour
PROGRAM INHIBIT H H X Vep HIGH Z
ELECTRONIC SIGNATURE L L Vi vVCC CODE

NOTE : X = Don't Care ; VH = 12V £ 0.5V ; H = High ; L = Low

210 [Ny SGS-THOMSON
7’@ MICROELECTRONICS
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M27C4002

READ OPERATION
DC AND AC CONDITIONS
SELECTION CODE F1 F6 F7 F3
Operating Temperature Range 0to 70°C -40 to 85°C -40to 105°C -40to 125°C
SELECTION CODE

(Example for 0°C to 70°C Oper.

10XF1, 12XF1, 15XF1, 20XF1,

12F1, 15F1, 20F1, 25F1

Temp. Range) 25XF1
Vec Power Supply (1) 5V + 5% 5V + 10%
NOTE : "F" Stands for Ceramic package.
DC AND OPERATING CHARACTERISTICS
Vi
Symbol Parameter Test Condition alues Unit
Min Max
Ii Input Leakage Current Vin = 0V to Vee -1 1 HA
Lo Output Leakage Current Vin = 0V to Vce -1 1 uA
Icct Vcc Active Current CE= OIE:F==V1"6|\1AO|E‘J;)= 0 mA 70 mA
lect Ve Active Current CE= O'(EF==V5"‘iV:ﬂLg =0mA 50 mA
Icca VCC Standby Current - TTL CE = Vi 1 mA
leca VCC Standby Current - CMOS CE > Vgc -02V 100 uA
lpp1 Vpp Read Current Vpp = Voo 10 uA
Vi Input Low Voltage -0.3 0.8 \
ViH Input High Voltage 2.0 Vee+ 1.0 Vv
VoL Output Low Voltage loL=2.1 mA 0.45 Vv
. lon = -400 uA 2.4 \
VoH Output High Voltage lok = -100 pA Voo - 0.7 Y
AC CHARACTERISTICS
Test 27C4002
Symbol Parameter Condition -10 -12 -15 -20 -25 Unit
Min { Max | Min | Max | Min | Max | Min | Max | Min | Max
tace ng;;ss to Output | 5E_GE-v,. 100 120 150 200 250 | ns
tce CE to Output Delay | OE=Vi_ 100 120 150 200 250 | ns
toe OE to Output Delay | CE=Vi_ 50 60 60 70 100 | ns
tor | QEHiOMtoOUPLt | GEy, | o |30 | o |40 | 0 50| 0 8 |0 |80|ns
Output hold from CE=OE=V, 0 0 0 0 0
ton address * e
CAPACITANCE®
(Ta =25°C f = 1MHz)
Symbol Parameter Test Condition Max Unit
Cin Input Capacitance ViN = 0V 5 pF
Cout Output Capacitance Vout = 0V 5 pF
NOTES : 1. Vcc must be applied simultaneously or before Ver and removed simultaneously or after Vep.

2. This parameter is only sampled and not 100 % tested. Output float is defined as the point where data is no

longer driven (see timing table).

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

(ST Al
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M27C4002

AC TEST CONDITIONS
Output Rise and Fall Times : <20 ns
Input Pulse Levels 0.45 to 2.4V

Figure 3 : AC Testing input/Output Waveform

Timing Measurement Reference Levels :
Inputs : 0.8 and 2V - Outputs : 0.8 and 2V

Figure 4 : AC Testing Load Circuit

1.3V
1N914
2.4
20 2.0
>TEST post< 3.3kn
0.45 0.8 0.8
DEVICE
UNDER | ouTt
TEST
CL=100pF
VRO00597
CL INCLUDES JIG GAPACITANCE  'ROU0S%
Figure 5 : AC Waveforms
v
H o
"4 pY
ADDRESSES ADDRESS VALID
Vi N - _ _
Y |
CE
Vi e — 7
tce
Vin
OE t 2.4)
Vi o /] DF
t oE 3 t
3
tacc OH
Vin o _ <
OUTPUT HiGH z 274 VALID OUTPUT S HiGH 2
Vi AN - _ 7
VRODDG99
NOTES : 1. Typical values are for TA = 25°C and nominal supply voltage.

4/10

2. This pi

is only

pled and not 100 % tested.

3. OE may be delayed up to tCE - tOE after the falling edge CE without impact on tCE.

4. tor is specified from OE or CE whichever occurs first.

SGS-THOM
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M27C4002

DEVICE OPERATION

- The modes of operations of the M27C4002 are
listed in the Operating Modes table. A single 5V
" power 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 M27C4002 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 control and should be used for device se-
lection. Output Enable (OE) is the output control
. and should be used to gate data to the output
pins, independent of device selection. Assuming
. that the addresses are stable, the address ac-
cess time (tacc) is equal to the delay from CE to
output (tce). Data is available at the output after
a delay of tor from the falling edge of OE, assum-
ing that CE has been low and the addresses
have been stable for at least tacc-toe.

STANDBY MODE

The M27C4002 has a standby mode which re-
duces the active current from 50mA to 0.1mA.
The M27C4002 is placed in the standby mode by
applying a CMOS high signal to the CE input.
When in the standby mode, the outputs are in a
high impedance 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
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
lines, CE should be decoded and used as the
primary device selecting function, while OE
should be made a common connection to all de-
vices in the array and connected to the READ
line from the system control bus. This ensures
that all deselected memory devices are in their
low power standby mode and that the output pins
are only active when data is required from a par-
ticular memory device.

SYSTEM CONSIDERATIONS

The power switching characteristics of CMOS-E4
EPROMs require careful decoupling of the de-
vices.

®

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 the
transient current peaks is dependent on the out-
put capacitive and inductive loading of the device.
The associated transient voltage peaks can be
suppressed by complying with the two line output
control and by properly selected decoupling ca-
pacitors. It is recommended that a 1uF ceramic
capacitor be used on every device between V¢c
and GND. This should be a high frequency capa-
citor of low inherent inductance and should be
placed as close to the device as possible. In ad-
dition, a 4.7uF bulk electrolytic capacitor should
be used between Vcc and GND for every eight
devices. The bulk capacitor should be located
near the power supply connection point.The pur-
pose of the bulk capacitor is to overcome the
voltage drop caused by the inductive effects of
PCB traces.

PROGRAMMING

Caution : exceeding 14V on Vpp pin will perma-
nently damage the M27C4002.

When delivered (and after each erasure for UV
EPROM), all bits of the M27C4002 are in the "1"
state. Data is introduced by selectively pro-
gramming "0s" into the desired bit locations. Al-
though only "0s" will be programmed, both "1s"
and "0s" can be present in the data word. The
only way to change a "0" to a "1" is by die expo-
sure to ultraviolet light (UV EPROM). The
M27C4002 is in the programming mode when
Vpp input is at 12.75V, and CE is at TTL-low.
The data to be programmed is applied 16 bits in
paraliel to the data output pins. The levels re-
quired for the address and data inputs are TTL.
Vcc is specified to be 6.25V + 0.25V.

PRESTO II PROGRAMMING ALGORITHM

PRESTO Il Programming Algorithm allows the
whole array to be programmed with a guaranteed
margin, in a typical time of less than 24 seconds.
Programming with PRESTO |l consists of ap-
plying a sequence of 100 microsecond program
pulses to each byte until a correct verify occurs.
During programming and verify operation, a
MARGIN MODE circuit is automatically activated
in order to guarantee that each cell is pro-
grammed with enough margin. No overprogram
pulse is applied since the verify in MARGIN
MODE provides necessary margin to each pro-
grammed cell.

LNy SGS-THOMSON 510
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M27C4002

DEVICE OPERATION (Continued)
PROGRAM INHIBIT

Programming of multiple M27C4002s in parallel
with different data is also easily accomplished.
Except for CE, all like inputs including OE of the
parallel M27C4002 may be common. A TTL low
level pulse applied to a M27C4002’s CE input,
with Vpp at 12.75V, will program that M27C4002.
A high level CE input inhibits the other
M27C4002s from being programmed.

PROGRAM VERIFY

A verify (read) should be performed on the pro-
grammed bits to determine that they were cor-
rectly programmed. The verify is accomplished
with OE at Vi, CE at Vin, Vep at 12.75V and Vcc
at 6.25V.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the read-
ing out of a binary code from an EPROM that will
identify its manufacturer and type. This mode is
intended for use by programming equipment to
automatically match the device to be pro-
grammed with its corresponding programming al-
gorithm. This mode is functional in the 25°C £ 5°C
ambient temperature range that is required when
programming the M27C4002. To activate this
mode, the programming equipment must force
11.5V to 12.5V on address line A9 of the
M27C4002 with Vpp = Vcc = 5V. Two identifier
bytes may then be sequenced from the device
outputs by toggling address line A0 from VL to
ViH. All other address lines must be held at ViL
during Electronic Signature mode. Byte 0
(AO=V|L) represents the manufacturer code and

ELECTRONIC SIGNATURE MODE

byte 1 (AO=ViH) the device identifier code. For
the SGS-THOMSON M27C4002, these two ident-

ifier bytes are given here below, and can be read-
out on outputs OO0 to O7.

ERASURE OPERATION (applies for UV
EPROM)

The erasure characteristics of the M27C4002 is
such that erasure begins when the cells are ex-
posed to light with wavelengths shorter than ap-
proximately 4000 Angstrom. It should be noted
that sunlight and some type of fluorescent lamps
have wavelengths in the 3000-4000 A range.
Research shows that constant exposure to room
level fluorescent lighting could erase a typical
M27C4002 in about 3 years, while it would take
approximately 1 week to cause erasure when ex-
posed to direct sunlight. If the M27C4002 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 M27C4002 window
to prevent unintentional erasure. The recom-
mended erasure procedure for the M27C4002 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 M27C4002 should be
placed within 2.5cm (1 inch) of the lamp tubes
during the erasure. Some lamps have a filter on
their tubes which should be removed before
erasure.

IDENTIFIER PINS
A0 o7 06 05 04 o3 02 01 (o)1) Hex
MANUFACTURER CODE Vie 0 0 1 0 0 0 0 0 20
DEVICE CODE ViH 0 1 0 0 0 1 0 0 44

NOTE : A9 = 12.0V + 0.5V ; CE = OE = ViL ; A1 to A8 = A10 to A17 = Vi ; Ve = Vep = 5V

6/10 (N7 SGS-THOMSON
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M27C4002

PROGRAMMING OPERATION
(Ta=25C+ 5°C, Vec'V = 6.25V + 0.25, Vpp!!) = 12.75V + 0.25V)

DC AND OPERATING CHARACTERISTICS

Test Condition Values .
Symbol Parameter r (see note 1) i Miax Unit
It Input Current (All Inputs) Vin = 0V to Vee -10 +10 HA
Vi Input Low Level (All Inputs) -0.1 0.8 \
Vin Input High Level i 24 Voc+0.5 v
Output Low Voltage During _
VoL Verify loL =2.1 mA 0.45 Vv
Output High Volt Duri
Vou V(L;ri?; 'gh Voltage During I lon = -400pA 2.4 %
lcc2 Vce Supply Current ‘ 50 mA
Ipp2 Vep Supply Current (program) J CE=VL 50 mA
Vip A9 Electronic Signature Voltage f 11.5 125 \
AC CHARACTERISTICS
Test Condition Values 3
Symbol Parameter (see note 1) i Viax Unit
tas Address Setup Time 2 us
toes OE Setup Time 2 us
tos Data Setup Time 2 us
tan Address Hold Time 0 us
toH Data Hold Time 2 us
Outpout Enable Output Float
torp2) Delay 0 130 ns
tvps Vep Setup Time 2 us
tves Vec Setup Time 2 us
trw Initial Program Pulse Width 95 105 us
toe Data Valid from OE 100 ns
NOTES : 1. Voc must be applied simultaneously or before Ver and removed simultaneously or after Vee.
2. 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).
L3y, SGS-THOMSON 710
o MICROELECTRONICS
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M27C4002

PROGRAMMING OPERATION (Continued)
Figure 6 : Programming Waveforms

5 PROGRAM PROGRAM VERIFY
VIH R
ADDRESSES >< ADDRESS STABLE ><
V"_ \ N
t
AS > 1 ‘ tAH
ViH i 2—»———
DATA HIGH Z
— DATA IN STABLE — DATA OUT VALID| ———
Vi t & t
tps [ DH | toFP
12.75V ¢ : — |
Vpp t \ |
sv_____/ L_V'_’_S.ﬁ
6.25v R
Vce
sv tvcs
YH—— i 56
o8
Vi : ‘
Ltew OES toE
Vin
DE
ViL —
VRO00466

NOTES : 1. The input timing reference level is 0.8V for a Vi. and 2V for a V.
2. toe and topr are characteristics of the device but must be accommodated by the programmer.
3. When programming the M27C4002 a 0.1uF capacitor is required accross Vep and GND to suppress spurious volt-
age transients which can damage the device.

8/10 L3j, S65-THOMSON
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M27C4002

PROGRAMMING OPERATION (Continued)
Figure 7 : PRESTO Il Programming Algorithm Flow Chart

Vee = 6.25V
Vpp = 12.75V

—
(' ADDR = FIRST LOCATION )
° )

¥ N=

7

100 pus PROG. PULSE

ENHANCED
VERIFY ONE
BYTE

FAIL

NHANCED
VERIFY ONE
BYTE

7 INGREMENT Appress L NO
—K K LAST ADDR?

YES

Voc:Vpp= 5V }

READ FAIL
ALL BYTES

PASS

VR000B01
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M27C4002

ORDERING INFORMATION (UV EPROM)

Part Number Access Time Supply Voltage Temp.Range Package
M27C4002-10XF1 100 ns 5V +/- 5% 0to + 70°C FDIP40-W
M27C4002-12XF1 120 ns 5V +- 5% 0to+70°C FDIP40-W
M27C4002-15XF1 150 ns 5V +/- 5% 0to+70°C FDIP40-W
M27C4002-20XF1 200 ns 5V +/- 5% 0to+70°C FDIP40-W
M27C4002-25XF1 250 ns 5V +/- 5% 0to+ 70°C FDIP40-W
M27C4002-12F1 120 ns 5V +/- 10 % 0to +70°C FDIP40-W
M27C4002-15F1 150 ns 5V +/- 10 % O0to+70°C FDIP40-W
M27C4002-20F1 200 ns 5_V +/-10 % 0to+70°C FDIP40-W
M27C4002-25F1 250 ns 5V +/- 10 % Oto+70°C FDIP40-W

PACKAGE MECHANICAL DATA
Figure 8 : 40-PIN WINDOW CERAMIC DUAL IN LINE FRIT-SEAL (F)

P Dim. mm inches
Min | Typ | Max | Min | Typ | Max
; A 53.40 2102
ol o B [14.50 14.90(0.571 0.587
ol o N N1| C |3.90 5.08 |0.154] 0.200
D 40 0.134
FL L E 1150 1.78 [0.020 0.070
N e3 48.26 1.900
F |2.29 2.79 10.090 0.110
A G | 40 0.55 |0.016 0.022
1 [1.27 1.52 |0.050 0.060
K1 L o022 0.31 {0.009 0.012
M |1.52 2.49 10.060 0.098
40 F|l‘|l_lI‘|r1l‘|l‘|l‘|l‘|l‘|l‘|£|1 N _ _ _ _ _
N1 |o° | ' j10°]0°" 10
JE X _ o P 15.40 15.80/0.606 0.622
|r Q 5.71 0.225
1 20 K |91 9.7 |0.358 0.382
FOIP4OWT
FDIP40W1
10/10 X
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M23C512

512K (64K x 8) CMOS ROM

m VERY FAST ACCESS TIME : 100 ns
(Chip select or address access time)

m LOW POWER "CMOS" CONSUMPTION :
- Operating current 40mA Max
- Stand by current 20pA Max
m SINGLE +5V + 10% POWER SUPPLY.
m STATIC OPERATION.
m INPUTS AND OUTPUTS TTL COMPATIBLE.
m THREE STATE OUTPUTS.
m MASK PROGRAMMABLE ACTIVE LOW/HIGH CE.
m AUTOMATIC POWER DOWN.

DESCRIPTION

The M23C512 is a 524,288 bit, CMOS Masked
Read Only Memory (ROM), organized as
65,536 x 8 bits. It is manufactured in 1.2 micron
CMOS technology : Very fast access time of
100 ns makes it ideal for EPROM replacement on
high performance, high volume running applica-
tions. This device features a Two Line Control
system : Chip select line (CE) is active low or
active high by mask programming, as per user’s
choice. When not active, it brings the device into
standby mode, making it suitable for battery oper-
ated systems. Output Enable is to be used for
Output control.

After cycle completion and 50ns without input
change, the M23C512 automatically goes into
power-down mode (lcc = 1 mA), the data remain-
ing latched on the output.

PIN FUNCTIONS

AO-A15 ADDRESS INPUTS
00-07 DATA OUTPUTS
CE/CE CHIP ENABLE INPUT
OE OUTPUT ENABLE
Vee +5V POWER SUPPLY
GND GROUND

August 1990

PDIP-28

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

A15 14 28] vCC
A12 |2 270 A4
A7 [[3 26 A13
A6 [ 4 25] A8
A5 [ 5 240 AS
A4 EG 23] AN
A3 7 221 OE
A2 [ 8 210 A10
Al 09 2001 CE/CE
A0 010 19 o7
o0 N 18 06
01 [ 12 17 [ 05
02 513 16 04
GND [| 14 15] 03

VR00B231
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M23C512

BLOCK DIAGRAM

Vce GND QQ e 07
CE/CE—| }
OE ] OUTPUT BUFFERS
A0 —
o 4
w w
w [a)
L 8 524.288
@ W T GELL MATRIX
n
n
8 |3
o
a oc
o
g
A,54‘ COLUMN DECODERS
VR0O00625
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply voltage with respect to Ground -0.5t0 +7.0 Vv
Vi Input or Output voltages with respect to Ground -0.5t0 +7.0 Vv
Tamb Operating temperature range 0to +70 ‘C
Tbias Temperature range under bias 0to+ 125 °C
Tstg Storage temperature -65 to +150 ‘C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These
are stress ratings only, and functional operation to these or any other conditions beyond those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute maximum rated conditions for extended periods of time may affect
device reliability.

AC TEST CONDITIONS
Input Rise and Fall Times : <10ns Timing Measurement Reference Levels :
Input Levels 1 0.45V and 2.4V Inputs : 0.8V and 2.0V - Outputs : 0.8V and 2.0V
2/4
-THOMSON
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M23C512

TIMING WAVEFORMS
tcye
AO_A15 >< VALID
. AN
tacc J ce
_ - -
CE/CE >< CE ><
tCE tpF
—
o \ /
K
toE toH tpE
Pout VALID >_._ _
VR000826
-
OPERATION MODES
MODE CE or (CE) OE (Note 1) OUTPUT
READ L (H) Dout
STANDBY H (L) X HIGH z
OUTPUT DISABLE L (H) H HIGH Z
DC CHARACTERISTICS
Tame = 0°C to 70°C Vcc = 5V £ 10%
. Value .
Symbol Parameter Test Condition Unit
Min Max
1L Input Leakage current Vin=0 Vto Vce -10 10 HA
Lo Output Leakage current Vin =0 Vto Vce -10 10 nA
. &:@:VlL,IouT:OmA
Icct Vee Active Current (f = 10 MHz) 40 mA
. —6E=6_E_=V||_,|ou'r=0mA
lect Vce Active Current (f = 5 MHz) 20 mA
lece Vce Standby Current - TTL CE = Vi 1 mA
Vce Standby Ci t - roT]
lccs ohos Ty uen CE > Ve - 0.2V 20 yA
Vi Input Low Voltage -0.5 0.8 \
VH Input High voltage 2.0 Vee + 1.0 \
Vou Output Low voltage loL = 3.2 mA 0.4 \
VoH Output High Voltage lon = -400 UA 2.4 \
NOTE 1 : OE may be active high by mask programming.
LSy SGS-THOMSON s/
Y/, MicroELEcTRONICS
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M23C512

AC CHARACTERISTICS
Symbol Parameter Test Condition Values Unit
Min Max
Teve Cycle Time 100 ns
Tacc Address Access Time CE =V 100 ns
Tee Chip Enable Access Time CE=Vi 100 ns
Toe Output Enable Access Time CE=0E =V 50 ns
Tor CE High to Output float 30 ns
Ton Output Hold 10 ns
CAPACITANCE (")
(TamB = 25°C f = 1 MHz)
Symbol Parameter Test Condition Max. Unit
CiN Input Capacitance | V‘m\l_llq‘i 9\17 5 p!-" ]
Cour Output Capacitance Vourt = 0V 5 pF

NOTE 1 : This parameter is only sampled and not 100 % tested

ORDERING INFORMATION
Part Number Access Time Temp.Range Package
M23C512B1 100 ns 0to +70°C PDIP28 1
PACKAGE MECHANICAL DATA
28-PIN -PLASTIC DIP
. mm inches
_ﬁxaama:ﬁl,m.n_o,mmm% VR000287 | Dim. “Win T Typ | Max | Win T Typ | Max
A
ENE 0.63 e
C B 0.45 o8
b1 | 023 031 oos] |
15 o8 b2 127 050
T R R R T R S R T S R e (o}
-Pi- 1 D 37.34 1.470
o | E [1520 16.68| 598 657
€ e 2.54 .100
€1 e3 33.02 1.300
y l e4
F 14.10 555
| 4.45 75
Tc L 3.30 130
} eA K
K2
44 [Ny SGS-THOMSON
Y/, (koL EcTRONIES
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M23C1000

1024K (128K x 8) CMOS ROM

m VERY FAST ACCESS TIME : 100 ns
(Chip select or address access time)

s LOW POWER "CMOS" CONSUMPTION :
- Operating current 40 mA Max.
- Stand by current 20 pA Max.

m SINGLE +5V = 10% POWER SUPPLY.

m STATIC OPERATION.

= INPUTS AND OUTPUTS TTL COMPATIBLE.

u THREE STATE OUTPUTS.

m MASK PROGRAMMABLE ACTIVE LOW/HIGH CE.
m AUTOMATIC POWER DOWN.

DESCRIPTION

The M23C1000 Is a 1,048,576 bit, CMOS
Masked Read Only Memory (ROM), organized as
131,072 x 8 bits. It is manufactured in 1.2 micron
CMOS technology : Very fast access time of 100
ns makes it ideal for EPROM replacement on
high performance, high volume running applica-
tions. Chip select line (CE) is active low or active
high by mask programming, as per user’s choice.
When not active, it brings the device into standby
mode, suitable for battery operated systems.

After cycle completion and 50 ns without input
change, the M23C1000 automatically goes in
power-down mode (lcc = 1 mA), the data remain-
ing latched on the output.

PIN FUNCTIONS

A0-A16 ADDRESS INPUTS
00-07 DATA OUTPUTS
CE/CE CHIP ENABLE INPUT
Vee +5V POWER SUPPLY
GND GROUND

August 1990

PDIP-28

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

A15 [ 4 28[ VCC
A2 [|2 270 A4
A7 [[3 261 A13
A6 [ 4 25 A8
A5 5 24) A8
Ad [l6 23 AN
A3 (7 22[1 At6
A2 ée 21 A10
Al @ 20| CE/CE
A0 10 19 o7
00 (N 18 06
o1 [12 17 05
02 513 16 04
GND [} 14 15 03

VR00B231

1/4
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M23C1000

Figure 2 : Block Diagram

Vec GND 00 oo 07
CE/CE—]
OUTPUT BUFFERS
A0 —
W
ARE:
o a
'-:'- 8 1.048.576
: 4 CELL MATRIX
(2]
§ | |3
oc
a o
(=
<
A16 COLUMN DECODERS
VR000B21
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply voltage with respect to Ground -0.5t0+ 7.0 \'
Vi Input or Output voltage with respect to Ground 05t0+ 7.0 Vv
Tamb Operating temperature range Oto +70 °C
Tbias Temperature range under bias Oto +125 °C
Tstg Storage temperature -65 to + 150 °C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These
are stress ratings only, and functional operation to these or any other conditions beyond those indicated in the operational sec-

tions of this specification is not implied. Exposure to absolute maximum rated conditions for extended periods of time may affect
device reliability.

AC TEST CONDITION
Input Rise and Fall times : <10ns Timing measurement Reference Levels :
Input Levels : 0.45V and 2.4V Inputs : 0.8V and 2.0V - Outputs : 0.8V and 2.0V
2/ [Ny SGS-THOMSON
>/ A msm&;@%@ggmﬁ@m@g
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M23C1000

Figure 3 : Timing Waveforms

tcyc
AO_A16 >< VALID ><
tacc
CE
‘CE/CE >< CE
t
CE toH tpF
 —
VRO0D622
OPERATION MODES
MODE CE or (CE) OUTPUTS
READ L (H) Dout
STANDBY / OUTPUT DISABLE H (L) HIGH Z
DC CHARACTERISTICS
Tame = 0°C to 70°C Vec = 5V = 10%
. Values .
Symbol Parameter Test Condition Unit
Min Max
It Input Leakage current Vin=0Vto Vce -10 10 uA
Lo Output Leakage current Vin =0V to Vee -10 10 pA
) CE = OE = Vi, lour = 0 mA
lect Vce Active Current (f = 10 MHz) 40 mA
. CE = OF = Vi, lout = 0 mA
lect Vce Active Current (f = 5 MHz) 20 mA
lec2 Vce Standby Current - TTL CE = Vi 1 mA
Vce Standby Current - wE )
lecs CMOS CE>Vec-02V 20 uA
Vi Input Low Voltage -0.5 0.8 \
Vi Input High voltage 2.0 Vece + 1.0 \'
VoL Output Low voltage loL = 3.2 mA 0.4 \'
Vo Output High Voltage lon = -400 uA 24 \
[y7 SGS-THOMSON 3/4
\Y/. sicroeLEcTRONICS
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M23C1000

AC CHARACTERISTICS
. Values .
Symbol Parameter Test Condition Unit
Min Max
Teve Cycle Time 100 ns
Tace Address Access Time CE=VL 100 ns
Tce Chip Enable Access Time CE=Vi 100 ns
Tor (1) CE High to Output float 30 ns
ToH Output Hold 10 ns
CAPACITANCE
Tamg = 25°C f = 1 MHz
Symbol Parameter Test Condition Max. Unit
Cin Input Capacitance ViN=0V. 5 pF
Cout Output Capacitance Vour=0V 5 pF
NOTE : (1) This parameter is only sampled and not 100 % tested
ORDERING INFORMATION
Part Number Access Time Supply Voltage Temp.Range Package
M23C1000B1 100 ns 5V +10% 0to +70°C PDIP28
PACKAGE MECHANICAL DATA
Figure 4 : 28-PIN - PLASTIC DIP
e W W Wl e Wi W e W W e U =as W= W = Wero W) VR000287 mm inches
14 1® "
pim. Min | Typ | Max | Min | Typ | Max
A
< al 063 025
B 0.45 018
s 28 bt | 023 031] 009 012
IR A AV A A e o b2 1.27 .050
sk D1 c
o D 37.34 1.470
£ E | 1520 16.68] 598 657
e 254 .100
e3 33.02 1.300
e4
F 14.10 555
I 4.45 175
" : N L 3.30 1130
l——" 13 equal spaces € — e K
2.54 K2
0.100

4/4
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M23C1001

1024K (128K x 8) CMOS ROM

m VERY FAST ACCESS TIME : 100 ns
(Chip select or address access time)

m LOW POWER "CMOS" CONSUMPTION :

- Operating current 40 mA Max.
- Standby current 20 uA Max.

m SINGLE +5V + 10% POWER SUPPLY.

m STATIC OPERATION.

m INPUTS AND OUTPUTS TTL COMPATIBLE.

m THREE STATE OUTPUTS.

= MASK PROGRAMMABLE ACTIVE LOWHIGH CE.
u AUTOMATIC POWER DOWN.

DESCRIPTION

The M23C1001 Is a 1, 048,576 bit, CMOS
Masked Read Only Memory (ROM), organized as
131,072 x 8 bits. It is manufactured in 1.2 micron
CMOS technology : Very fast access time of 100
ns makes it ideal for EPROM replacement on
high performance, high_volume running applica-
tions. Chip select line (CE) is active low or active
high by mask programming, as per user’s choice
When not active, it brings the device into standby
mode making it suitable for battery operated sys-
tems.

After cycle completion and 50 ns without input
change, the M23C1001 automatically goes into
power-down mode (lcc = 1 mA), the data remain-
ing latched on the output.

PIN FUNCTIONS

AO-A16 ADDRESS INPUTS
00-07 DATA OUTPUTS
CE/CE CHIP ENABLE INPUT
OE OUTPUT ENABLE
Vee +5V POWER SUPPLY
GND GROUND

August 1990

PDIP-32

(Ordering information at the end of the datasheet)

Figure 1 : Pin Connection

NC 01 32 vecc
A6 [ 2 31 NC
A15 [| 3 30] NC
A2 [[4 2901 A14
A7 05 28 A13
A6 (|6 27 A8
A5 (7 261 AS
A4 (|8 25% Nt
A3 09 24) OE
A2 510 23] A10
Al M 221 CE/CE
AO 512 21 o7
00 (13 20] 06
o1 [ 14 19 o5
02 (15 18] o4
GND [ 16 17 0 03

VRO0BB44

1/4
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M23C1001

Figure 2 : Block Diagram

Vcc GND Q0 oo 07
CE/CE—]
OE OUTPUT BUFFERS
A0 —
(7]
= | |
b a |
'-:'- 8 1.048.576
@ w CELL MATRIX
o
[/]
[72]
w | |3
[+ 4
a o
Q
<
A16 | COLUMN DECODERS
VR000623
ABSOLUTE MAXIMUM RATINGS
Symbol Parameter Value Unit
Vee Supply voltage with respect to Ground -0.5t0+7.0 Vv
Vi Input or Output voltage with respect to Ground -0.5t0 +7.0 Vv
Tamb Operating temperature range Oto +70 °C
Thias Temperature range under bias Oto +125 °C
Tstg Storage temperature -65 to + 150 ‘C

NOTE : Stresses above those listed under "Absolute Maximum Ratings" may cause permanent damage to the device. These
are stress ratings only, and functional operation to these or any other conditions beyond those indicated in the operational sec-
tions of this specification is not implied. Exposure to absolute maximum rated conditions for extended periods of time may affect
device reliability.

AC TEST CONDITION

Input Rise and Fall Times <10 ns Timing measurement Reference Levels :

Input Levels : 0.45V and 2.4V Inputs : 0.8V and 2.0V - Outputs : 0.8V and 2.0V
2/4 K SON
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M23C1001

Figure 3 : Timing Waveforms

tcyc
y
AO_A18 VALID
tacc
| CE
P _ s
CE/CE CE X
tce tpF
—
= /
toe toH tpe
Dout VALID ?—
VR000624
OPERATION MODES
MODE CE or (CE) OE (Note 1) OUTPUTS
READ (H) L DOUT
STANDBY L) X HIGH Z
OUTPUT DISABLE (H) H HIGH Z
DC CHARACTERISTICS
Tame = 0°C to 70°C Vce = 5V £ 10%
- Values .
Symbol Parameter Test Condition Unit
Min Max
I Input Leakage current Vin=0Vto Vce -10 10 pA
Lo Output Leakage current ViNn=0Vto Vcc -10 10 HA
lect Vce Active Current CE=- 0%:\1/:!).,'\;0#;‘; 0mA 40 mA
. 6_E=6E=V|L,IQUT=0mA
lect Ve Active Current (f = 5 MHz) 20 mA
loc2 Vce Standby Current - TTL CE = Vi 1 mA
V tand| - ==
lecs Yoo Standby Current CE > Voo -02V 20 uA
ViL Input Low Voltage -0.5 0.8 \
Vi Input High voltage 2.0 Vee + 1.0 '
VoL Output Low voltage lo=3.2mA 0.4 \'
VoH Output High Voltage lon = -400 uA 24 Vv
NOTE 1 : OE may be active high by mask programming.
LNy SGS-THOMSON s
Y/, wicroeiEcTRONIGS
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M23C1001

AC CHARACTERISTICS
- Values i
Symbol Parameter Test Condition Unit
Min Max
Teve Cycle Time 100 ns
Tacc Address Access Time CE=Vi 100 ns
Tee Chip Enable Access Time CE=Vi 100 ns
Toe Output Enable Access Time CE=0OE =V 50 ns
Tor (1) CE High to Output float 30 ns
Ton Output Hold 10 ns
CAPACITANCE ("
Tams =25°C f = 1 MHz
Symbol Parameter Test Condition Max. Unit
Cin Input Capacitance Vin =0V 5 pF
Cout Output Capacitance Vout = 0V 5 pF
NOTE : (1) This parameter is only sampled and not 100 % tested
ORDERING INFORMATION
Part Number Access Time Supply Voltage Temp.Range Package
M23C1001 B1 100 ns 5V+-10% 0to +70°C PDIP32
PACKAGE MECHANICAL DATA
Figure 4 : 32-PIN - PLASTIC DIP
mm inches
Dim.
r';:'ﬁ £ e T T ) T e e o e .-;\L VR000288 Min | Typ | Max | Min | Typ | Max
! A
1€ al | 038 0.015
b 046 0.018
. 32 b1 | 020 0.30] 0.008 0.012
| s« D1
c
D
£ — D 42.04 1.655
£l E 15.24 0.600
2] A e 254 0.100
Al L e3 35.60 1.400
ets—e o3 B1oLe | ¢ e4 |15.24 15.88/ 0.600 0.625
15 equal spaces @ ———— eA —| F 13.97 0.550
2 ] 4.83 0.190
L 3.18 3.43| 0.125 0.135

44 L7, S5S-THOMSON
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M23C2001

2048K (256K x 8) CMOS ROM

= VERY FAST ACCESS TIME : 120 ns
(Chip select or address access time)

B | OW POWER "CMOS" CONSUMPTION :
- Operating current 50 mA Max.
- Stand by current 20 pA Max.

® SINGLE +5V + 10 % POWER SUPPLY.

u STATIC OPERATION.

® INPUTS AND OUTPUTS TTL COMPATIBLE.

®m THREE STATE OUTPUTS.

® MASK PROGRAMMABLE ACTIVE LOW/HIGH CE.
u AUTOMATIC POWER DOWN.

DESCRIPTION

The M23C2001 is a 2,097,152 CMOS Masked
Read Only Memory (ROM), organized as
262,144 x 8 bits. It is manufactured in 0.8 micron
CMOS technology : Very fast access time of 120
ns makes it ideal for EPROM replacement on high
performance, high volume running applications.

ADVANCE DATA

PDIP32

(Plastic Package)

PIN CONNECTION

Chip select line (CE) is active low or active high by 1 Vce
mask programmation, as per user’s choice. When 2 NC
not active, it brings the device in stand by mode, 3 A7
suitable on battery operated systems. Output En- 4 Al
able is to be used for Outputs control. After 50 ns
without input change, the M23C2001 automatically 5 A13
goes in power-down (lcc = 1 mA), the data re- 6 A8
maining latched on the outputs. 7 A9
8 AN
9 OE
PIN NAMES A10
CE/CE
A0-A17 Address Inputs 07
00-07 Data Outputs 06
— 05
CE/CE Chip Enable Input o4
OE Output Enable 03
Vee + 5V Power Supply VROO0B76
GND Ground
NC Not Connected
July 1990 11

This is advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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M23C4000

4096K (512K x 8 - 256K x 16) CMOS ROM

u BY 8/BY 16 SOFTWARE CONFIGURATION.

® VERY FAST ACCESS TIME : 120 ns.
(Chip select or address access time)

® | OW POWER "CMOS" CONSUMPTION :
- Operating current 50 mA
- Stand by current 20 pA

B SINGLE + 5V £ 10 % POWER SUPPLY.

| STATIC OPERATION.

® INPUTS AND OUTPUTS TTL COMPATIBLE.

® THREE STATE OUTPUTS.

® MASK PROGRAMMABLE ACTIVE LOW/HIGH CE.
= AUTOMATIC POWER DOWN.

DESCRIPTION

The M23C4000 is a 4,194,304 CMOS Masked
Read Only Memory (ROM), organized as 524,288
x 8 (BHE low, A-1/015 is least significant address
bit) or 262, 144 x 16 bits (BHE high, A-1/015 is most
significant data bit). Itis manufactured in 0.8 micron
CMOS technology : Very fast access time of 120
ns makes it ideal for EPROM replacement on high
performance, high volume running applications.
Chip select line (CE) is active low or active high by
mask programmation, as per user’s choice. When
not active, it brings the device in stand by mode,
suitable on battery operated systems. Output En-
able is to be used for Outputs control. After cycle
completion and 50 ns without input change, the
M23C4000 automatically goes in power-down
(lcc1 = 1 mA), the data remaining latched on the
outputs.

PIN NAMES
AO0-A17

ADDRESS INPUTS

A-1/015 ADDRESS/DATA

00-014 DATAOUTPUTS

BHE WORD/BYTE INPUT

CE/CE CHIP ENABLE INPUT
OUTPUT ENABLE

+ 5V POWER SUPPLY

OE

Vee

GND GROUND

ADVANCE DATA

PDIP40

PIN CONNECTION

A7
A7
A6

40
39
38
37
36
35
34
33

A8
A9
A10
Al
A12
A13

A5
A4
A3
A2
A1

A14

A15
A16
BHE
GND
A-1\O15
o7

014

06

W 0O N O AN =

AO
CE/CE
GND
OE

00

o8

o1
09

02
010
03
on

32
31
30
12 29
13 28
14 27
15 26
16 25
17 24
18 23
19 22
20 21

013
05
012
04

I o e e e e e e e e e e e e e o o e
z 3

| N O N [ N [ N [ [ N Y N N O N Y [y N v

VRO00679

August 1990

n

This is advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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Lyz $55- THOMSON M23C4001

4096K (512K x 8) CMOS ROM

ADVANCE DATA

® VERY FAST ACCESS TIME : 120 ns.
(Chip select or address access time)

® | OW POWER "CMOS" CONSUMPTION :
- Operating current 50 mA
- Stand by current 20 pA

® SINGLE + 5V + 10 % POWER SUPPLY.

® STATIC OPERATION.

® [NPUTS AND OUTPUTS TTL COMPATIBLE.
® THREE STATE OUTPUTS.

® MASK PROGRAMMABLE ACTIVE LOW/HIGH CE. PDIP 32
= AUTOMATIC POWER DOWN.

DESCRIPTION PIN CONNECTION
The M23C4001 is a 4,194,304 CMOS Masked

Read Only Memory (ROM), organized as
524,288 x 8 bits. It is manufactured in 0.8
micron CMOS technology : Very fast access
time of 120ns makes it ideal for EPROM re-
placement on high performance, high volume ——
running applications. Chip select line (CE) is NC [ 32 Vcc
active low or active high by mask programma- Al 2 31 A18
tion, as per user’s choice. When not active, it A5 [ 3 300 A17
brings the device in standby mode, suitable on A2 (4 200 Al4
battery operated systems. Output Enable is to -
A7 |5 28] A13
be used for Outputs control. After cycle com- .
pletion and 50 ns without input change, the A6 [6 27 A8
M23C4001 automatically goes in power-down A5 (7 261 A9
(lcc1 =1 mA), the data remaining latched on the A4 (18 250 AN
A3 é 9 24| OE
PIN NAMES A2 [ 10 23 A10
Al 1 22@ CE/CE
AO-A18 ADDRESS INPUTS A0 112 21 07
00-07 DATA OUTPUTS 00 [ 13 20] 06
p— o1 (14 19 05
CE/CE CHIP ENABLE INPUT 02 115 180 04
OF OUTPUT ENABLE GND 16 7] 03
Vce + 5V POWER SUPPLY VROO0678
GND GROUND
NC NON CONNECTED
August 1990 il

This is advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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Lyy SGS-THOMSON
Y. ticroELEcTRONGS M28F256

256K (32 x 8) CMOS FLASH MEMORY

ADVANCE DATA

m FLASH ELECTRICAL CHIP ERASE IN 1 SEC-
OND RANGE.
m PRESTO F PROGRAMMING TYPICAL BYTE
PROGRAM TIME : 100 ps.
m 12V VPP SUPPLY.
m 100 TO 10.000 ERASE/PROGRAM CYCLES.
= VERY FAST ACCESS TIME : 100 ns.
m LOW POWER CONSUMPTION :
Maximum standby current : 100 pA. FDIP 32 PDIP32 PLCC32
m COMMAND REGISTER ARCHITECTURE FOR
MICROPROCESSOR / MICROCONTROLLER
COMPATIBLE WRITE INTERFACE. (Ordering information at the end of the datasheet)
m JEDEC STANDARD BYTE-WIDE EPROM
PINOUTS. Figure 1: Pin Configuration
DESCRIPTION
. . Vpp 5 1 a2k Vce
SGS-THOMSON  Microelectronics  M28F256 NC 2 LT =
FLASH Memory is an Electrically Chip-erasable NC ﬂ 3 300 NC
and Reprogrammable non-volatie memory. A;i 4 ®E A:;
Higher functionality and flexibility than EPROM U o AN
come from the ability to be Chip-erased and A5 o7 26 0 A9
reprogrammed in a test socket, in a PROM A4 8 25 0 AN
programmer socket, on board, or In-system. The A3 o 24 o OE
M28F256 is suitable for applications where PV B op Mo
EEPROM functionality is not suitable or not cost A0 O 12 2 G o7
effective, or for replacement of UV EPROM 00 1 20 o 06
when UV erasure is impractical or time =R 19 Q05
consuming. Pin assignment conforms to JEDEC 02 97 ®BE o4
standards for byte wide EPROMs. The High R SR
performance access time allows interface with
most microcontrollers and microprocessors. Toefgye
4 3 2 1 323130
PIN NAMES wde 9 wbw
AO-A14 ADDRESS INPUT As O 7 28256 27 a8
00-07 DATA INPUT/OUTPUT md e sieap e b an
CE CHIP ENABLE A2 Cj 10 0.450" x 0.550" 243 O
OE OUTPUT ENABLE MmN ToP viEw 22 AW
—_— A0 (] 12 22 CE
WE WRITE ENABLE e L
Vep ERASE/PROGRAM power supply 1415 18 17 18 19 20
ouoououuog
Vce 5V + 10 % POWER SUPPLY 58 28388
GND GROUND
NC (1) NO INTERNAL CONNECTION
(1) Pin may be driven or left floating. VAo
August 1990 117

This is advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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'M28F256

Figure 2 : M28F256 Block Diagram

Da,—DQ,
Vee —>
Vss —>
ERASE VOLTAGE INPUT/OUTPUT
Vpp >
SWITCH BUFFERS
—7 TO ARRAY =t
SOURCE
— STATE
WE ——> CONTROL
——3 COMMAND PGM VOLTAGE CHIP ENABLE
REGISTER SWITCH output enable STB
— DATA
cE LOGIC LATCH ’
OE *
—
STB | = | Y-DECODER Y-GATING
2
AgA L, S
» o |262,144 BIT
[7: °
W |X-DECODER| o |cgii mathix <
o o
a
<
VR000455
Table 3 : Absolute Maximum Ratings
Symbol Parameter Value Unit
V) Input or Output voltages with respect to ground -0.6t0 7.0 Vv
Vpp Supply voltage with respect to ground -0.6 to 14 \"
VA9 Voltage on A9 with respect to ground -0.6t0 13.5 \
Vee Supply voltage with respect to ground -0.6 to 7.0 \"
Thias Temperature Range under Bias -10 to 80 ‘C
Tstg Storage temperature range -65 to 125 Cc
TRop Operating Temperature during Read 0to 70 Cc
TEPop Operating Temperature during Erase / Program 0to 70 ‘C

Note : 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 oper-
ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may

affect device reliability.

2117
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M28F256

Table 4 : Bus Operation

PINS Yee | ao A9 | CE | OE | WE 00-07
OPERATIONS M
VepL A0 A9 ViL ViL Vi DATA OUT
READ v X (7) > v v v TRI STATE
OUTPUT DISABLE PPL L H H TRI STATE
READ VppL X X ViH X X
ONLY | STANDBY v VL | ve@) | v v, v DATA = 20
MANUFACTURER SIG- PPL sl L L H
NATURE (2) DATA = A1 OR
DEVICE SIGNATURE (2) | YPP- | VM Vsi Vi Vi Vik | ag
READ Vepy AO A9 VIL Vie Vin DATA OUT (4)
READ/ | OUTPUT DISABLE VppH X X Vi VIH Vin TRI STATE
WRITE | STANDBY (5) VppH X X ViH X X TRI STATE
WRITE VppH A0 A9 ViL Vin ViL DATA IN (6)
Notes : (1) Vee Low may be ground, a no connect with a resistor tied to ground, or < 8 volts. Vep High is the programming

voltage specified for the device. When Vep = VepL memory content can be read but not written or erased.
(2) Manufacturer and Device electronic Signature can be accessed also through Command Register (see table 5)

Device code A8 requires Vppy = 12V * 5% .
addresses low.
(3) 11.5V < Vsi< 13V.

Device code A1 requires Vepy = 12.75V = 0.25V . All other

(4) When Vep = Vepu read operation can be array data or Electronic Signature.
(6) When Vep = Vppy Standby current is Icc + lep (Standby).

(6) Refer to table 5 for Data In during write.
(7) X can be ViL or Vi

DEVICE OPERATION

PRINCIPLE

The added functionality of FLASH as compared
to EPROM, is Electrical Erasure and
Reprogramming. In order to manage this new
functionality a command register is introduced.
Some device functions are addressed via the
command register, some not, depending on the
Vpp pin voltage. When Vpp pin is at low voltage
(< 8V), the M28F256 is a READ only memory.
The command register is disabled. Manipulations
of the external memory control pins yield the
standard EPROM read, output disable, electronic
signature and standby operations. Raising Vep
pin to High voltage, enables the command
register for READ/WRITE operations. In addition,
read, output disable, standby, electronic
signature, ERASE and WRITE operations are
allowed. At Vpp = VppH the operating modes are
addressed through the use of the command
register.

Table 4 summarizes the Bus operations : at
Vpp=VppL only Read operations are allowed, at
Vpp=VppH Read operations and Erase/Write
operations are allowed.

OPERATION MODES DESCRIPTION

A- OPERATION MODES WITH Vpp AT LOW
VOLTAGE (< 8V)

READ MODE

The M28F256 has two control pins, both of
which must be logically active 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,
independent of device selection. Fig 7 illustrates
read timing waveforms.

STANDBY MODE

The M28F256 has a standby mode which
reduces the maximum active current from 30mA
to 0.1mA. The device is placed in Standby mode
by applying a high signal to the CE input. When
in Standby mode the outputs are_in a high
impedance state, independent of the OE input .

OUTPUT DISABLE

With OE at High level Vin, output pins are placed
in a high impedance state.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the
reading out of a binary code from the device that

will identify its manufacturer and type. This mode
is intended for use by programming equipment

r SGS-THOMSON 317
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to automatically match the device to be
programmed or erased with its corresponding
programming or erasing algorithm. This mode is
activated by applying high voltage on address
line A9 (11.5V - 13V) and by applying ViL to CE
and OE. Two identifier bytes may then be
sequenced from the outputs by toggling address
line A0 from ViL to ViH. All other address lines
must be held at ViL during Electronic Signature
mode.

Byte 0 (AO=ViL) represents the manufacturer

code and byte 1 (AO=ViH) represents the device
identifier code. For the SGS-THOMSON
Microelectronics M28F256, these two identifiers
are given here below and can be read on
outputs OO0 to O7.

WRITE MODE

When Vpp is at low voltage, memory contents
can not be written or erased. Write/Erased
operations can only be accomplished via the
command register when VppH is applied on Vpp
pin.

ELECTRONIC SIGNATURE
P
IDENTIFIER INS
A0 o7 06 05 04 03 02 o1 00 | HEX
MANUFACTURER CODE ViL 0 0 1 0 0 0 0 0 20
ViH 1 0 1 0 0 0 0 1 Al
DEVICE IDENTIFIER ViH 1 0 1 0 1 0 0 0 A8
Notes : (1) A9 = 120V + 0.5V ; CE = OE = Vi ; Vpp = VppL ; A1 to A8= ViL ; A10 to A14 = Vi,

(2) Device code is either A8 if device requires Vepr = 12V * 5% or A1 if device requires Vpp = 12.75V + 0.25V.

Table 5 : COMMAND DEFINITIONS

BUS FIRST BUS CYCLE SECOND BUS CYCLE
COMMAND CYCLES

REQ’D Operation (1) Address (2) Data (3) Operation (1) Address (2) Data (3)
Read Memory 1 Write X 00H
Read Electronic 4
Signature (4) Write X 90H Read 1A ID
Setup 2
Erase/Erase (5) Write X 20H Write X 20H
Erase Verify (5) 2 Write EA AOH | Read X EVD
Setup pro- 2
gram/Program (6) Write X 40H Write PA PD
Program verify 2
(6) Write X COH Read PVD
Reset (7) 2 Write X FFH | Write FFH

Notes: (1) Bus operations are defined in table 4.

(2) A = identifier address ; 0000H for manufacturer code and 0001H for device.

(3) EA = address of memory location to be read during erase verify.
PA = address of memory location to be programmed.

(4) 1D = data read from location IA during electronic signature ; 20H = manuf ; A1H or A8H = device.
PD = data to be programmed at location PA. EVD = data read during from location EA during erase verify.
PVD Data read from location PA during program verify.

(5) See fig. 6 for erase algorithm.
(6) See fig. 4 for programming algorithm.

(7) The second bus cycle must be followed by the desired command register write.
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B - OPERATION MODES WITH Vep AT VppH -
COMMAND REGISTER

At Vpp = VppH, Read/Write operations are
enabled. Device operations are selected by
writing specific data patterns into the command
register using standard microprocessor write
timings. The register contents are inputs for an
internal state machine which controls erase and
programming circuitry. Some commands require
one write cycle, while others require two. The
register is a latch used to store these commands
and the data and address needed to execute the
command.

(Note that the command register does not
occupy an addressable memory location).

With this architecture, the device expects the
first write cycle to be a command and does not
corrupt data at specified address. The command
register is written by bringing WE to Vi, while
CE is low. Addresses are latched on the falling
edge of WE, while data are latched on the rising
edge of WE pulse. Table 5 contains the list of
register commands. The three high order register
bits R7, R6 and R5 encode the control function.
All other register bits R4-R0 must be at zero.
Only exception is the reset command, when FFH
is written into the command register. Register
bits R7-R0O correspond to data inputs D7-DO.
Note that when Vpp is at low voltage, the
contents of the command register default to 00H
enabling Read-Only operations. The command
register is only alterable when Vpp is at high
voltage. The system designer may choose to
make the Vpp switchable or to make the Vpp
constantly available. In the case of switchable
Vpp, when Vpp is removed, the device defaults
to Read Only memory. In the case of constantly
available Vpp, all memory functions are
performed via the command register.

READ MODE WITH Vpp = VppH

At Vpp = VppH, memory contents can be
addressed via the read command O0OH. Read
mode is initiated by writing O00OH into the
command register. The microprocessor read
cycles retrieve the array data. The device
remains enabled for read operations until the
command register contents are altered. The
default contents of the command register upon
power-up is 00H. This default value ensures that
no spurious alteration of memory contents
occurs during the Vpp power transition. When
Vpp is "Hardwired", the device powers-up and
remains enabled for read operations until the
command register contents are changed.

Refer to AC Read characteristics and waveforms
for timing parameters (Fig 7,Table 9).

ELECTRONIC SIGNATURE WITH Vep = VppH

In order for the M28F256 to be erased and
programmed by the local CPU and thus to
supplement the traditional PROM programming
methodology, the manufacturer and device
signature codes can be read via the command
register. The operation is initiated by writing
90H to the register. Following the command
write, a read cycle from address 0000H returns
the manufacturer code of 20H. A read cycle from
address 0001H returns the device code of A1 or
A8. To terminate the operation, it is necessary
to write another valid command into the register.

SET UP ERASE/ERASE MODE

Before erasure it is necessary to program all
bytes to the same level (data O0H). Setup erase
is a command-only operation that prepares the
device for electrical erasure of all bytes in the
array. The setup erase is performed by writing
20H to the command register. To begin chip
erasure, the erase command (20H) must again
be written to the register. The erase operation
begins on the second command’s rising edge of
the WE pulse and_terminates with the rising
edge of the next WE pulse (i.e Erase Verify
command). This two-step sequence of setup
followed by execution ensures that memory
contents are not accidentally erased. Refer to
A.C Erase characteristics and waveforms for
timing parameters (Fig 6, Fig 5, Table 10).

ERASE VERIFY MODE

The erase command erases all the bytes of the
array in parallel. After each erase operation, all
bytes must be verified to see if they are erased.
The erase verify operation is initiated by writing
AOH to the command register. The address of
the byte to be verified must be supplied because
the device latches this address on the falling
edge of the WE and the actual command on
the rising edge. The register write with the erase
verify command terminates the erase operation.
The device applies an internally generated
margin voltage to the addressed byte. Reading
FFH from the addressed byte indicates that all
the bits of the byte are erased. If the location is
erased the erase verify operation is repeated for
the next location. The command must be written
before each byte verification to latch the byte
address.This process continues for each byte of
the array until a byte does not return FFH or the
last address is accessed.
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In the case where the data returned is not FFH ,
another setup Erase/Erase operation is
performed. The verification starts then from the
address of the last verified byte. Once the last
address is accessed, erasure is complete and
the erase verify is terminated by writing a valid
command to the command register. See Fig.6,
6bis for Erase algorithm, Fig.5 for waveforms
and Table 10 for erase timings.

SET UP PROGRAM/PROGRAM

Writing 40H to the command register_performs
the setup operation. The next WE pulse
operation causes a transition to an active
programming operation. The' device latches
address and data on the falling and rising edge
of WE pulse respectively. The rising edge of this
second WE pulse also begins programming
operation. The programming operation is
stopped on the next rising edge of WE used to
write the program verify command into the
command register. See A.C programming
characteristics and waveforms for programming
timings (Fig 4 ,Table 10).

PROGRAM VERIFY MODE

Flash memory device programs on a byte by
byte basis. After each programming operation,
the byte just programmed must be verified. The
program  verify command (COH) stops
programming and sets up verification. The
device executes the command on the rising
edge of WE. The program verify command
prepares the device for verification of the byte
last programmed. No new address information is
latched. The device applies an internally
generated margin voltage to the byte. After a
6us delay the data is read at the address
programmed and compared to the programmed
data. Reading valid data indicates that the byte
programmed successfully. See Fig.4 for
programming algorithm, Fig.3 for waveforms
and Table 10 for programming timings.

COMMAND REGISTER RESET

This command is used to safely abort erase- and
program-command  sequences. The reset
operation is performed by writing twice the code
FFH to the command register. The memory
content is not altered. A valid command must be
written to place the device in the desired state.

6/17 [§7 SGS-THOMSON
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STANDBY MODE
If  during Erasure, Programming, or
Program/Erase verification, the device is

deselected, it draws active current until operation
is terminated.

PRESTO F PROGRAMMING ALGORITHM

Programming with PRESTO F consists in
applying a sequence of 100 pus program pulses
to each byte until a correct verify occurs. 25
programming operations are allowed for each
byte. Each programming operation consists in a
set-up program command through the command
register (code 40H) ; the programming is then
performed. Then a program verify command is
written into the command register (code COH)
and read is performed which compares data
output with data expected. During Programming
and Verify operation a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin.
Figure 4 illustrates the PRESTO F programming
algorithm.

PRESTO F ERASE ALGORITHM

Erasing with PRESTO F erase algorithm allows
to erase electrically the entire memory in a
reliable way. The algorithm starts by first
programming all the bytes to 00H in order to
perform an uniform erasure. This step is
accomplished by using the PRESTO F
Programming algorithm. All bytes being in the
same state (00H), a set-up erase command is
written into the command register (code 20H)
followed by the erase command (code 20H).
Erase is then performed. Erase verify command
is written to the command register (code AQH),
and data of the address to be verified is
compared to FFH. The erase verify begins at
address 0000H and continues until the last
address is accessed or until the comparison of
data to FFH fails. The address of the last byte
verified can be stored and a new erase
operation is performed. The erase verify then
starts from the stored address location or from
address 0000H. Figure 6 illustrates the PRESTO
F erase algorithm.
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Table 6 : OPERATING CONDITIONS

Symbol Parameters Ranges Units
Operating Temperature
TA READ only operations 0to 70 ‘C
ERASE/WRITE operations 0to 70 ‘C
Vce Supply Voltage 45t055 Vv
Table 7 : DC CHARACTERISTICS
Limits
Symbol Parameters Units Test Condition
min max
Il Input Leakage current +1 UA Vee = Veemax Vin = 0 to Vec
Lo Output Leakage current +10 A Vce = Veecmax Vout = 0 to Vee
lcest Vee standby current TTL 1 mA Vee = Veemax CE = Vi
lecsz Ve standby current CMOS 100 pA Voc = Vocmax CE = Voc 0.2V
lpps Vep Leakage current +10 LA Vep = VppL
. Ve = Veemax CE = Vi
loct Ve active read current 30 mA f=5MHz lout = OmA
" Vec = Veemax CE = Vi
lect Vcc active read current 50 mA f210 MHz lout = OmA
Icca Vce programming current 30 mA Programming in progress
lcea Ve erase current 30 mA Erasure in progress
Ipp2 Vpp programming current 30 mA Z:GPS: Veew programming in pro-
lpp3 Vep erase current 30 mA Vee = VppH erasure in progress
Vi Input low voltage -0.5 0.8 V
Vin Input high voltage TTL 2 Vce+0.5 \Y
Input high voltage CMOS 0.7Vee Vce+0.5 \
VoL Output low voltage 0.45 \% Vee = Veemin lon = 2.1 mA
VoH Output high voltage CMOS 4.1 \% Vee = Veemin low = -100 pA
Output high voltage TTL Vce -0.8 \Y Vee = Veemin lo = -2,5 mA
v, Vep during Write/Read oper- 11.4 12.6 v Code A1H Vep > +12V device
PPH ations 12.5 13 Code A8H Vep =12.75V Device
Vee during read only oper-
VepL ations 0 8 Vv
VppH difference between _ ;
Vepov Erase/Program and Verify 02 v Ver = 12V Device
Vsi A9 electronic signature volt- 115 13 Vi A9 = Vg
age
Note :  Operating temperature is for Commercial Range.
LNy SGS-THOMSON nr
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DESIGN CONSIDERATIONS
TWO LINE OUTPUT CONTROL

Because Flash memories are usually used in
large memory arrays, the M28F256 features a 2
line control function which accommodates the
use of multiple memory connections. 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
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 ensures
that all deselected memory devices are in their
low power standby mode .

POWER SUPPLY DECOUPLING

The power switching characteristics of the
M28F256 require careful decoupling of the
devices. Supply current Icc has three segments
that are of interest to the system designer : the
standby current level, the active current level,
and the transient current peaks that are
produced by the falling and rising edges of CE.
The magnitude of this transient current peak is
dependent on capacitive and inductive loading of
the device, at the output.

Table 8 : CAPACITANCE TA = 25°C, f = 1 MHz

The associated 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
0.1uF ceramic capacitor be used on every
device between Vcc and GND, and Vpp 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
4.7uF bulk electrolytic capacitor should be used
between Vcc and GND for every eight devices.
The bulk capacitor should be placed near the
power supply connection point. The purpose of
the bulk capacitor is to overcome the voltage
drop caused by the inductive effect of the
printed-circuit-board traces.

POWER UP/DOWN SEQUENCING

The M28F256 is designed to offer protection
against accidental erasure and programming
caused by spurious system level signals that may
exist during power transitions. The M28F256
powers up in its read only mode. With its
command register two step command sequences
are necessary to alter memory contents. While
these precautions are sufficient in most
applications, it is recommended that Vcc reachs
its steady-state value before raising Vpp above
Vce+2V. In addition upon power down Vpp
should be below Vcc + 2 V, before lowering Vcce.

In addition, upon powering-down, Vpp should be
below Vcc+2V before lowering Vec.

Symbol Parameter Test condition Max Unit
Cin Input capacitance Vin=0V 6 pF
Cour Output capacitance Vour = 0V 12 pF
Note : (1) this parameter is only sampled and not 100% tested.
AC TEST CONDITIONS
Input Rise and Fall Times (10 % to 90 %) 10 ns
Input pulse Levels Von and VoL
Input timing reference Levels Vieand Vi
Output timing Reference Levels Vinand Vi
817 LNy SGS-THOMSON
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A.C. TESTING INPUT/OUTPUT WAVEFORM

"A.C. TESTING LOAD CIRCUIT

Vi
Vi ?TEST POINTS

OUTPUT

ViL

Vin $—TEST POINTS

VRO00456

DEVICE
UNDER
TEST

CL

IN914

;c

C_ includes Jig capacitance
= 100pF

ouTt

L = 100pF

VRO00457

A.C. Testing : Inputs are driven at Vou for a logic "1" and VoL for a logic "0"

logic "1" and Vi for a logic "0". Rise/Fall time < 10 ns.

Table 9 : A.C CHARACTERISTICS Read Only Operations

. Testing measurements are made at Vin for a

o M28F256-100 | M28F256-120 M28F256-150 | M28F256-200 .
Symbol Characteristic Unit
Min Max Min Max Min Max Min Max
Address to output
Tacc delay 100 120 150 200 ns
Tce CE to output delay 100 120 150 200 ns
Toe OE to output delay 45 60 70 75 ns
Tor OE high to output float 30 30 35 45 ns
Output hold from Ad-
ToH dress, CE, or OE 0 0 0 0 ns
change (1)
Write recover time be-
Twr fore read 6 6 6 6 Hs
CE low to output in
TeeL low Z 0 0 0 0 ns
Toor | pons O ouP 40 40 55 60 | ns
Toet OF low to output in 0 0 0 0 ns
(1) whichever occurs first.
SGS-THOMSON oz
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Table 10 : A.C. CHARACTERISTICS Write/Erase/Program Operations (1)

. M28F256-100 | M28F256-120 | M28F256-150 | M28F256-200
Symbol Characteristic . Unit
Min Max Min Max Min Max Min' | Max
Twe Write cycle time 100 120 150 200 ns
Tas Address setup time 0 0 0 0 ns
TaH Address hold time 40 50 60 75 ns
Tos Data setup time 50 50 50 50 ns
ToH Data hold time 10 10 10 10 ns
Write recover time
Twriat before read 6 6 6 6 Hs
Read recover time
Tarwe before write 0 0 0 0 Hs
Tcs CE setup time 20 20 20 20 ns
Teu CE hold time 0 0 0 0 ns
Twe Write pulse width 40 40 50 60 ns
Twew | [yrite pulse width 40 40 50 60 ns
igh
Duration of pro-
TwHwH1 gramming operation 95 150 95 150 95 150 95 150 us
Duration of erase
TwHwWH2 operation 9.5 10.5 9.5 10.5 9.5 10.5 9.5 10.5 ms
ToeL | e setupto CF 100 100 100 100 ns
Alternate write
TEeLEH pulse width 40 .40 50 60 ns

Notes : (1) Refer to read timing table for read timing characteristics during Write/Read operations.
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Figure 4 : Presto F Programming Algorithm

Vpp=Vpph

|

WRITE SET UP
PROGRAM CoMMAND | (1
TO C.R

|

WRITE 3)
VALID DATA-ADDRESS

- ' PROGRAM. T1(5) J

NO T
YES WRITE PROGRAM

N:25 VERIFY COMMAND | (2)

TO C.R.

WAIT T2(5)
READ DATA
FROM DEVICE

Compare
with data
expected

(4)

ADDRESS

NO
—liNCREMENT ADDRESS'_
YES

WRITE READ
COMMAND
Vpp=Vppl

VROD458

Notes : (1) C.R. = Command Register.
(2) STOPS program generation - program verify command is only performed after byte programming.
(3) Second bus cycle of the setup Program/Program command (See Table 5 and Fig 4) starts programming operation.
(4) Second bus cycle of the program verify command (See Table 5 and Fig 4).
(5) T1 =100us, T2 = 6us |
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Figure 6 : Presto F Erase Algorithm

Vpp=Vpph

LALL BYTES AT OOH l

N:0 (1)

ADD:=OOH

N
Pl

WRITE ERASE
SET UP COMMAND
TO C.R.

(2)

WRITE ERASE
COMMAND TO CR

YES N WAIT T1(6)

3000 K
WRITE ERASE VERIFY| (4)
Vpp=Vppl COMMAND TO C.R

READ DATA FROM DEVICE

(5)

NO

&

INCREMENT ADDRESS

YES
LAST
ADDRESS

YES
WRITE READ
COMMAND
Vpp=Vppl

Notes : (1) N = Pulse Count.
(2) CR = Command Register.
(3) Second Bus Cycle of Setup Erase/Erase command (see Table 5 and Fig. 5).
(4) Address = byte to verify. Erase verify is only performed after chip Erasure.
(5) Second bus cycle of Erase verify command.
(6) T1 = 10ms, T2 = 6us.
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PACKAGE MECHANICAL DATA

Figure 8 : 32 PIN CERAMIC DUAL IN LINE FREAT SEAL

0
ul
e e e e e e e e PR
8 1
him
17 32
T LTI LT T T L LT T T L
Sy
< + <C
| =
D1
B1 B
£l
~————— 15 aqual spaces @
0.254 $0IP32
Figure 9 : 32 PIN PLASTIC DUAL IN LINE
. mm inches
Dim
Min | Typ | Max | Min | Typ | Max
B e e e W i e W il e W = W i Wi W i W e ] VR000288 A 0.38
16 1° N
al | 020 0.015
Q B 046 0.018
B1 0.30 | 0.008 0.012
17 32 -
—i—L D1 (¢}
D £ 42.04 1.655
€1 15.24 0.600
ABI A l l e 254 0.100
T .60 1.400
T I N " 3 35
et oo ]l 5 Biope | o4 | 1524 15.88 | 0.600 0.625
e 15 equal spaces @ ———l A —| ¢ 13.97 0.550
2.54
0100 1 4.83 0.190
L |38 343 | 0.125 0.135
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Figure 10 : 32 PIN PLCC
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ORDERING INFORMATION

ml2ls|Fl2]5]6[-[1]2][x][c][1]1]2

SPEED/10 ——

Vcc MARGIN
X=+ 5%
-=1210%

[ ]

REPROGRAM CYCLES 10%
2 =100 CYLES -

3 = 1000 CYCLES

4 = 10000 CYCLES

L ERASE/PROGRAM VOLTAGE
1=12+£5%V

PACKAGE
C=PLCC

TEMPERATURE RANGE 1=0TO70°C
3=-40 TO 125°C
6 =-40 TO 85°C
7 =-40 TO 105°C

B = PLASTIC DIiL
F = CERAMIC FRIT SEAL
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M28F1001

1024K (128 x 8) CMOS FLASH MEMORY

m FLASH ELECTRICAL CHIP ERASE IN 1 SEC-
OND RANGE.

PRESTO F PROGRAMMING TYPICAL BYTE
PROGRAM TIME : 100 ps.

12V VPP SUPPLY.
100 TO 10.000 ERASE/PROGRAM CYCLES.
VERY FAST ACCESS TIME : 100 ns.

LOW POWER CONSUMPTION :

Maximum standby current : 100 pA.

m COMMAND REGISTER ARCHITECTURE FOR
MICROPROCESSOR / MICROCONTROLLER
COMPATIBLE WRITE INTERFACE.

m JEDEC STANDARD BYTE-WIDE EPROM

PINOUTS.

DESCRIPTION

SGS-THOMSON  Microelectronics M28F1001
FLASH Memory is an Electrically Chip-erasable
and Reprogrammable non-volatile memory.
Higher functionality and flexibility than EPROM
come from the ability to be Chip-erased and
reprogrammed in a test socket, in a PROM
programmer socket, on board, or In-system. The
M28F1001 is suitable for applications where
EEPROM functionality is not suitable or not cost
effective, or for replacement of UV EPROM
when UV erasure is impractical or time
consuming. Pin assignment conforms to JEDEC
standards for byte wide EPROMs. The High
performance access time allows interface with
most microcontrollers and microprocessors.

PIN NAMES
A0-A16 ADDRESS INPUT
00-07 DATA INPUT/OUTPUT
CE CHIP ENABLE
OE OUTPUT ENABLE
WE WRITE ENABLE
Vpp ERASE/PROGRAM power supply
Vee 5V + 10 % POWER SUPPLY
GND GROUND
NC (1) NO INTERNAL CONNECTION

(1) Pin may be driven or left floating.

August 1990

ADVANCE DATA

FDIP 32 PDIP32 PLCC32
(Ordering information at the end of the datasheet)
Figure 1: Pin Configuration
Vpp 1 U 32 O Vce
A6 O 2 Q. WE
A15 3 300 NC
A2 E a 2000 A4
A7 o5 26 O A3
A6 O 6 271 A8
A5 7 26 0 A9
A4 8 25 O AN
SA3 09 24 0 OE
A2 10 23 3 A0
A1 an 22 O CE
A0 O 12 213 o7
00 13 20 O 06
01 5 14 19 O 05
02 O 15 18 O 04
GND ] 16 7 O o3
VR000467
N v 5
TI388KY
4 3 2 1 323130
A7 s O 201 A14
A6 s 261 A13
A5 O 7 27 A8
A4 & 32.LEAD PLCC 26[1 A9
A3 [ o 251 AN
A2 ] 10 TOP VIEW 241 OE
A1 1 231 A10
AO 512 221 CE
00 d 13 2131 07
14 15 16 17 18 19 20
ooooooo
8 NQ®mTWwW O
©O Z o oo o
(O] VR000468
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Figure 2 : M28F1001 Block Diagram

DQ,—DQa,
Vee —>
Vss —>
ERASE VOLTAGE INPUT/OUTPUT
vep SWITCH > BUFFERS
TO ARRAY 4
SOURCE
— STATE
WE ——3 CONTROL
COMMAND PGM VOLTAGE CHIP ENABLE
REGISTER SWITCH output enable STB Z
- R DATA
CcE LOGIC LATCH
OE \
v L
STB | = |v-DECODER Y-GATING
5
A A
o J> ” o | 1,048,576
n ° BIT
w X-DECODER o |cELL maTRIX <
a
=)
<
VRO0D469
Table 3 : Absolute Maximum Ratings ‘
Symbol Parameter Value Unit
Vi Input or Output voltages with respect to ground -0.6t0 7.0 \"
Vep Supply voltage with respect to ground -0.6 to 14 v
VA9 Voltage on A9 with respect to ground -0.6to0 13.5 \"
Vce Supply voltage with respect to ground -0.6t0 7.0 Vv
Thias Temperature Range under Bias -10 to 80 ‘C
Tstg Storage temperature range -65 to 125 ‘C
TRop Operating Temperature during Read 0to 70 °C
TEPqp Operating Temperature during Erase / Program 0to 70 °C

Note : 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 oper-

ational sections of this specification is not implied. Exposure to absolute maximum rating conditions for extended periods may
affect device reliability.

2117 ‘ SGS-THOMSON
Y/, FicroE EeTRONICS
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Table 4 : Bus Operation

PINS Ye | a0 | e | CE | OF | WE 00-07

OPERATIONS U]

READ VppL A0 A9 Vi Vi ViH DATA OUT

OUTPUT DISABLE VepL X (7) X Vi VIH Vin TRI STATE
READ | STANDBY VppL X X ViH X X TRI STATE
ONLY | MANUFACTURER SIG- VppL VIL Vsi (3) ViL ViL Vin DATA =20

NATURE (2)

DEVICE SIGNATURE (2) VppL ViH Vsi Vi Vi Vi DATA =02

READ A A0 A9 ViL ViL ViH DATA OUT (4)
READ/ | OUTPUT DISABLE VppH X X Vi ViH Vin TRI STATE
WRITE | STANDBY (5) VepH X X Vi X X TRI STATE

WRITE VpPPH A0 A9 Vi ViH Vi DATA IN (6)

Notes : (1) Ver Low may be ground, a no connect with a resistor tied to ground, or < 8 volts. Vep High is the programming

voltage specified for the device. When Vpp = VppL memory content can be read but not written or erased.
(2) Manufacturer and Device electronic Signature can be accessed also through Command Register (see table 5)

(3) 115V < Vsi< 13V.

(4) When Vpp = Vppy read operation can be array data or Electronic Signature.
(5) When Vpp = Vppy Standby current is Icc + Ipp (Standby).

(6) Refer to table 5 for Data In during write.
(7) X can be ViL or Vin,

DEVICE OPERATION

PRINCIPE

The added functionality of FLASH as compared
to EPROM, is Electrical Erasure and
Reprogramming. In order to manage this new
functionality a command register is introduced.
Some device functions are addressed via the
command register, some not, depending on the
Vee pin voltage. When Vpp pin is at low voltage
(< 8V), the M28F1001 is a READ only memory.
The command register is disabled. Manipulations
of the external memory control pins yield the
standard EPROM read, output disable, electronic
signature and standby operations. Raising Vep
pin to High voltage, enables the command
register for READ/WRITE operations. In addition,
read, output disable, standby, electronic
signature, ERASE and WRITE operations are
allowed. At Vpp = VppH the operating modes are
addressed through the use of the command
register.

Table 4 summarizes the Bus operations : at
Vpp=VppL only Read operations are allowed, at
Vep=VppH Read operations and Erase/Write
operations are allowed.

OPERATION MODES DESCRIPTION

A- OPERATION MODES WITH Vpp AT LOW
VOLTAGE (< 8V)

‘ GS-THOMSON
/A msﬂﬂ@sﬁ@gg@@mgm@s

READ MODE

The M28F1001 has two control pins, both of
which must be logically active 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,
independent of device selection. Fig 7 illustrates
read timing waveforms.

STANDBY MODE

The M28F1001 has a standby mode which
reduces the maximum active current from 30mA
to 0.1mA. The device is placed in Standby mode
by applying a high signal to the CE input. When
in Standby mode the outputs are_in a high
impedance state, independent of the OE input .

OUTPUT DISABLE

With OE at High level Vin, output pins are placed
in a high impedance state.

ELECTRONIC SIGNATURE

The Electronic Signature mode allows the
reading out of a binary code from the device that
will identify its manufacturer and type. This mode
is intended for use by programming equipment

3/17
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to automatically match the device to be
programmed or erased with its corresponding
programming or erasing algorithm. This mode is
activated by applying high voltage on address
line A9 (11.5V - 13V) and by applying Vi to CE
and OE. Two identifier bytes may then be
sequenced from the outputs by toggling address
line AO from ViL to V4. All other address lines
must be held at ViL during Electronic Signature
mode.

Byte 0 (AO=Vi) represents the manufacturer

code and byte 1 (AO=V|H) represents the device
identifier code. For the SGS-THOMSON
Microelectronics M28F1001, these two identifiers
are given here below and can be read on
outputs OO0 to O7.

WRITE MODE

When Vpp is at low voltage, memory contents
can not be written or erased. Write/Erased
operations can only be accomplished via the
command register when Vpph is applied on Vep
pin.

ELECTRONIC SIGNATURE
IDENTIFIER PINS
A0 o7 06 05 04 03 02 o1 00 | HEX
MANUFACTURER CODE ViL 1 0 0 0 0 0 20
DEVICE IDENTIFIER ViH 0 0 0 0 0 0 1 0 02
Notes : (1) A9 = 12.0V £ 0.5V ; CE = OE = Vi ; Vep = VepL ; Al to A8= Vi ; A10 to A16 = Vi,

Table 5 : COMMAND DEFINITIONS

BUS FIRST BUS CYCLE SECOND BUS CYCLE
COMMAND CYCLES -

REQ’D Operation (1) Address (2) Data (3) Operation (1) Address (2) Data (3)
Read Memory 1 Write X 00H
Read Electronic 1
Signature (4) Write X 90H Read 1A ID
Setup >
Erase/Erase (5) Write X 20H Write X 20H
Erase Verify (5) 2 Write EA AOH | Read X EVD
Setup pro- 2
gram/Program (6) Write X 40H Write PA PD
Program verify >

Write X COH | Read X PVD

Reset (7) 2 Write FFH Write FFH

Notes: (1) Bus operations are defined in table 4.
(2) IA = identifier address

; 00000H for manufacturer code and 00001H for device.

(3) EA = address of memory location to be read during erase verify.
PA = address of memory location to be programmed.

(4) ID = data read from location 1A during electronic signature ;

20H = manuf ; 02H = device.

PD = data to be programmed at location PA. EVD = data read during from location EA during erase verify.
PVD Data read from location PA during program verify.

(5) See fig. 6 for erase algorithm.
(6) See fig. 4 for programming algorithm.

(7) The second bus cycle must be followed by the desired command register write.

417
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B - OPERATION MODES WITH Vpp AT VppH -
COMMAND REGISTER

At Vpp = VppH, Read/Write operations are
enabled. Device operations are selected by
writing specific data patterns into the command
register using standard microprocessor write
timings. The register contents are inputs for an
internal state machine which controls erase and
programming circuitry. Some commands require
one write cycle, while others require two. The
register is a latch used to store these commands
and the data and address needed to execute the
command.

(Note that the command register does not
occupy an addressable memory location).

With this architecture, the device expects the
first write cycle to be a command and does not
corrupt data at specified address. The command
register is written by bringing WE to VL, while
CE is low. Addresses are latched on the falling
edge of WE, while data are latched on the rising
edge of WE pulse. Table 5 contains the list of
register commands. The three high order register
bits R7, R6 and R5 encode the control function.
All other register bits R4-R0 must be at zero.
Only exception is the reset command, when FFH
is written into the command register. Register
bits R7-R0O correspond to data inputs D7-DO.
Note that when Vpp is at low voltage, the
contents of the command register default to 00H

enabling Read-Only operations. The command .

register is only alterable when Vpp is at high
voltage. The system designer may choose to
make the Vpp switchable or to make the Vpp
constantly available. In the case of switchable
Vep, when Vpp is removed, the device defaults
to Read Only memory. In the case of constantly
available Vpp, all memory functions are
performed via the command register.

READ MODE WITH Vpp = VppH

At Vpp = VppH, memory contents can be
addressed via the read command OOH. Read
mode is initiated by writing OOH into the
command register. The microprocessor read
cycles retrieve the array data. The device
remains enabled for read operations until the
command register contents are altered. The
default contents of the command register upon
power-up is 00H. This default value ensures that
no spurious alteration of memory contents
occurs during the Vpp power transition. When
Vpp is "Hardwired", the device powers-up and
remains enabled for read operations until the
command register contents are changed.

Refer to AC Read characteristics and waveforms
for timing parameters (Fig 7,Table 9).

ELECTRONIC SIGNATURE WITH Vpp = VppH

In order for the M28F1001 to be erased and
programmed by the local CPU and thus to
supplement the traditional PROM programming
methodology, the manufacturer and device
signature codes can be read via the command
register. The operation is initiated by writing
90H to the register. Following the command
write, a read cycle from address 00000H returns
the manufacturer code of 20H. A read cycle from
address 00001H returns the device code of 02H.
To terminate the operation, it is necessary to
write another valid command into the register.

SET UP ERASE/ERASE MODE

Before erasure it is necessary to program all
bytes to the same level (data 00H). Setup erase
is a command-only operation that prepares the
device for electrical erasure of all bytes in the
array. The setup erase is performed by writing
20H to the command register. To begin chip
erasure, the erase command (20H) must again
be written to the register. The erase operation
begins on the second command’s rising edge of
the WE pulse and terminates with the rising
edge of the next WE pulse (i.e Erase Verify
command). This two-step sequence of setup
followed by execution ensures that memory
contents are not accidentally erased. Refer to
A.C Erase characteristics and waveforms for
timing parameters (Fig 6, Fig 5, Table 10).

ERASE VERIFY MODE

The erase command erases all the bytes of the
array in parallel. After each erase operation, all
bytes must be verified to see if they are erased.
The erase verify operation is initiated by writing
AOH to the command register. The address of
the byte to be verified must be supplied because
the device latches this address on the falling
edge of the WE and the actual command on
the rising edge. The register write with the erase
verify command terminates the erase operation.
The device applies an internally generated
margin voltage to the addressed byte. Reading
FFH from the addressed byte indicates that all
the bits of the byte are erased. If the location is
erased the erase verify operation is repeated for
the next location. The command must be written
before each byte verification to latch the byte
address.This process continues for each byte of
the array until a byte does not return FFH or the
last address is accessed.

Ly SGS-THOMSON 517
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In the case where the data returned is not FFH ,
another setup Erase/Erase operation is
performed. The verification starts then from the
address of the last verified byte. Once the last
address is accessed, erasure is complete and
the erase verify is terminated by writing a valid
command to the command register. See Fig.6,
6bis for Erase algorithm, Fig.5 for waveforms
and Table 10 for erase timings.

SET UP PROGRAM/PROGRAM

Writing 40H to the command register_performs
the setup operation. The next WE pulse
operation causes a transition to an active
programming operation. The device latches
address and data on the falling and rising edge
of WE pulse respectively. The rising edge of this
second WE pulse also begins programming
operation. The programming operation is
stopped on the next rising edge of WE used to
write the program verify command into the
command register. See A.C programming
characteristics and waveforms for programming
timings (Fig 4 ,Table 10).

PROGRAM VERIFY MODE

Flash memory device programs on a byte by
byte basis. After each programming operation,
the byte just programmed must be verified. The
program  verify command (COH) stops
programming and sets up verification. The
device executes the command on the rising
edge of WE. The program verify command
prepares the device for verification of the byte
last programmed. No new address information is
latched. The device applies an internally
generated margin voltage to the byte. After a
6us delay the data is read at the address
programmed and compared to the programmed
data. Reading valid data indicates that the byte
programmed successfully. See Fig.4 for
programming algorithm, Fig.3 for waveforms
and Table 10 for programming timings.

COMMAND REGISTER RESET

This command is used to safely abort erase- and
program-command sequences. The reset
operation is performed by writing twice the code
FFH to the command register. The memory
content is not altered. A valid command must be
written to place the device in the desired state.

617 Lyy SGS-THOMSON
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STANDBY MODE

If during Erasure, Programming, or
Program/Erase verification, the device is
deselected, it draws active current until operation
is terminated.

PRESTO F PROGRAMMING ALGORITHM

Programming with PRESTO F consists in
applying a sequence of 100 us program pulses
to each byte until a correct verify occurs. 25
programming operations are allowed for each
byte. Each programming operation consists in a
set-up program command through the command
register (code 40H) ; the programming is then
performed. Then a program verify command is
written into the command register (code COH)
and read is performed which compares data
output with data expected. During Programming
and Verify operation a MARGIN MODE circuit is
automatically activated in order to guarantee that
each cell is programmed with enough margin.
Figure 4 illustrates the PRESTO F programming
algorithm.

PRESTO F ERASE ALGORITHM

Erasing with PRESTO F erase algorithm allows
to erase electrically the entire memory in a
reliable way. The algorithm starts by first
programming all the bytes to 00H in order to
perform an uniform erasure. This step is
accomplished by using the PRESTO F
Programming algorithm. All bytes being in the
same state (O0H), a set-up erase command is
written into the command register (code 20H)
followed by the erase command (code 20H).
Erase is then performed. Erase verify command
is written to the command register (code AOH),
and data of the address to be verified is
compared to FFH. The erase verify begins at
address 00000H and continues until the last
address is accessed or until the comparison of
data to FFH fails. The address of the last byte
verified can be stored and a new erase
operation is performed. The erase verify then
starts from the stored address location or from
address 00000H. Figure 6 illustrates the
PRESTO F erase algorithm.
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Table 6 : OPERATING CONDITIONS

Symbol Parameters Ranges Units
Operating Temperature
TA READ only operations 0to 70 °C
ERASE/WRITE operations Oto 70 °C
Vee Supply Voltage 451055 \
Table 7 : DC CHARACTERISTICS
Limits . -,
Symbol Parameters Units Test Condition
min max
It Input Leakage current +1 uA Vee = Veemax Vin = 0 to Vee
lLo QOutput Leakage current +10 UA Vec = Vecmax Vout = 0to Vee
lccst Vce standby current TTL 1 mA Vee = Veemax CE = Vi
lccs2 Ve standby current CMOS 100 pA Ve = Veemax CE = Ve 0.2V
Ipps Vep Leakage current +10 pA Vpp = VppL
lcci Vec active read current 30 mA yz%}xg;m?gmcfozxm
" Vec = Veemax CE = Vi
lect Vcc active read current 50 mA f=10 MHz lout = OMA
lccz Vce programming current 30 mA Programming in progress
lces Vcc erase current 30 mA Erasure in progress
Ipp2 Vpp programming current 30 mA ;/:gs: Vepn programming in pro-
Ipp3 Vpp erase current 30 mA Vep = VppH erasure in progress
Vi Input low voltage -0.5 0.8 \%
ViH Input high voltage TTL 2 Vce+0.5 \%
Input high voltage CMOS 0.7Vce Vce+0.5 \"
VoL Output low voltage 0.45 \ Vee = Veemin low = 2.1 mA
VoH Output high voltage CMOS 4.1 \ Ve = Veemin lon = -100 pA
Output high voltage TTL Vee -0.8 \Y Vee = Veemin lo = -2,5 mA
Vep during Write/Read oper-
VpPH ations 11.4 12.6 \Y
Vep during read only oper-
Vepe ations 0 8 v
Vepy difference between _ .
Vepov Erase/Program and Verify 0.2 v Vee = 12V Device
Vsi ::eelectronic signature volt- 115 13 v A9 = Vg
Note :  Operating temperature is for Commercial Range.
LNy SGS-THOMSON mr
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DESIGN CONSIDERATIONS
TWO LINE OUTPUT CONTROL

Because Flash memories are usually used in
large memory arrays, the M28F1001 features a
2 line control function which accommodates the
use of multiple memory connections. 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
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 ensures
that all deselected memory devices are in their
low power standby mode .

POWER SUPPLY DECOUPLING

The power switching characteristics of the
M28F1001 require careful decoupling of the
devices. Supply current Icc has three segments
that are of interest to the system designer : the
standby current level, the active current level,
and the ftransient current peaks that are
produced by the falling and rising edges of CE.
The magnitude of this transient current peak is
dependent on capacitive and inductive loading of
the device, at the output.

Table 8 : CAPACITANCE TA = 25°C, f = 1 MHz

The associated 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
0.1uF ceramic capacitor be used on every
device between Vcc and GND, and Vpp 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
4.7uF bulk electrolytic capacitor should be used
between Vcc and GND for every eight devices.
The bulk capacitor should be placed near the
power supply connection point. The purpose of
the bulk capacitor is to overcome the voltage
drop caused by the inductive effect of the
printed-circuit-board traces.

POWER UP/DOWN SEQUENCING

The M28F1001 is designed to offer protection
against accidental erasure and programming
caused by spurious system level signals that may
exist during power transitions. The M28F1001
powers up in its read only mode. With its
command register two step command sequences
are necessary to alter memory contents. While
these precautions are sufficient in most
applications, it is recommended that Vcc reachs
its steady-state value before raising Vpp above
Vce+2V. In addition upon power down Vpp
should be below Vcc + 2 V, before lowering Vce.

In addition, upon powering-down, Vpp should be
below Vcc+2V before lowering Vec.

Symbol Parameter Test condition Max Unit
Cin Input capacitance ViN =0V 6 pF
Cour Output capacitance Vour = 0V 12 pF
Note : (1) this parameter is only sampled and not 100% tested.
AC TEST CONDITIONS
Input Rise and Fall Times (10 % to 90 %) 10 ns _
Input pulse Levels VorH(CMOS) and Vo
Input timing reference Levels ViLand Vi
Output timing Reference Levels Vi and Vi
81z L§y SGS-THOMSON
Y/, inicrosLECTRONICS
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A.C. TESTING INPUT/OUTPUT WAVEFORM A.C. TESTING LOAD CIRCUIT
1.3v
VOH v 1N914
INPUT Vi ¢ TEST POINTS
Vou
3.3K
DEVICE
ViH UNDER ouTt
OUTPUT Vu.?TEST POINTS TEST
CL = 100pF
VRO00466 —‘[:;
C_ includes Jig capacitance
CL = 100pF

VR0O00457

A.C. Testing : Inputs are driven at Vou for a logic "1" and Vo for a logic "0". Testing measurements are made at Viu for a
logic "1" and Vi for a logic "0". Rise/Fall time < 10 ns.

Table 9 : A.C CHARACTERISTICS Read Only Operations

e M281001-100 | M28F1001-120 | M28F1001-150 | M28F1001-200 i
Symbol Characteristic Unit
Min Max Min Max Min Max Min Max
Tacc Qg‘;’yess o output 100 120 150 200 | ns
Tce CE to output delay 100 120 150 200 ns
Toe OE to output delay 45 60 70 75 ns
Tor OE high to output float 30 30 35 45 ns
Output_hold from Ad-
Tow dress, CE, or OE 0 0 0 0 ns
change (1)
Twa yc\’l:iet(er er:;,over time be- 6 6 6 6 us
TorL IO‘I,Ev I<Z>w to output in 0 0 0 0 ns
Toor ﬁighh‘zgh to output in 40 40 55 60 ns
ToeL OF low to autputin 0 0 0 0 ns

(1) whichever occurs first.

(37 SGS-THOMSON o
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Table 10 : A.C. CHARACTERISTICS Write/Erase/Program Operations (1)

. M28F1001-100 | M28F21001-120 | M28F1001-150 | M28F1001-200 i
Symbol Characteristic Unit
Min Max Min Max Min Max Min Max
Twe Write cycle time 100 120 150 200 ns
Tas Address setup time 0 0 0 0 ns
Tan Address hold time 40 50 60 75 ns
Tos Data setup time 50 50 50 50 ns
Ton Data hold time 10 10 10 10 ns
Write recover time
TwhaL before read 6 6 6 6 us
Read recover time
Tatwt before write 0 0 0 0 Hs
Tes CE setup time 20 20 20 20 ns
Ten CE hold time 0 0 0 0 ns
Twe Write pulse width 40 40 50 60 ns
T V\_/rite pulse width 40 40 50 60 ns
high
Duration of pro-
TwHwH1 gramming operation 95 150 95 150 95 150 95 150 us
Duration of erase
TwHwHz2 operation 9.5 10.5 9.5 10.5 9.5 10.5 9.5 10.5 ms
TvpeL l‘é”; setup to CE 100 100 100 100 ns
Alternate write
TeLen pulse width 40 40 50 60 ns

Notes : (1) Refer to read timing table for read timing characteristics during Write/Read operations.

1017 L7, S6S-THOMSON
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Figure 4 : Presto F Programming Algorithm

Vpp=Vpph

WRITE SET UP
PROGRAM COMMAND| (1
TO C.R

WRITE (3)
VALID DATA-ADDRESS

L PROGRAM. T1(5) l

NO T
YES WRITE PROGRAM
N:=25 VERIFY COMMAND 2
TO C.R.

Vpp=Vppl

(4)

READ DATA
FROM DEVICE

with data

ADDRESS

NO
‘_____i INCREMENT ADDRES;’_
YES

WRITE READ
COMMAND
Vpp=Vppl

VROD458

Notes : (1) C.R. = Command Register.
(2) STOPS program generation - program verify command is only performed after byte programming.
(3) Second bus cycle of the setup Program/Program command (See Table 5 and Fig 4) starts programming operation.
(4) Second bus cycle of the program verify command (See Table 5 and Fig 4).
(6) T1 = 100ps, T2 = 6us
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Figure 6 : Presto F Erase Algorithm

Vpp=Vpph

l ALL BYTES AT OOH l

N:0 o

ADD=O0OH

N|
Pl

WRITE ERASE (2
SET UP COMMAND
TO C.R

WRITE ERASE

(3)
COMMAND TO CR

NO

. N
3000
N

WRITE ERASE VERIFY | (4)
Vpp=Vppl COMMAND TO C.R

[ READ DATA FROM DEVICE | (5)

INCREMENT ADDRESSl—_‘

YES
LAST
ADDRESS

YES
WRITE READ
COMMAND
Vpp=Vppl

VRODB4B1

(1) N = Pulse Count.

(2) CR = Command Register.

(3) Second Bus Cycle of Setup Erase/Erase command (see Table 5 and Fig. 5).
(4) Address = byte to verify. Erase verify is only performed after chip Erasure.
(5) Second bus cycle of Erase verify command.

(6) T1 = 10ms, T2 = 6us.

Notes :
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PACKAGE MECHANICAL DATA
Figure 8 : 32 PIN CERAMIC DUAL IN LINE FREAT SEAL

01

e

D
N e e e o o
16 1
i
17 32

R LT L v e o P N N

D1
Bl
E1
~———— 15 equal spaces @
0.264 SDIP32
Figure 9 : 32 PIN PLASTIC DUAL IN LINE
5 mm inches
Dim
Min | Typ | Max | Min | Typ | Max
D e e R el i W e W el i W i B e W e W i W i W e i) VR000288 A 0.38
16 1° -
al 0.20 0.015
C B 046 0.018
B1 0.30 | 0.008 0.012
17 3
s D1 c
D £ D 42.04 1.655
i — E 15.24 0.600
Ail ] N I H e 254 0.100
Ty L [ 3 35.60 1.400
Al rC
et ok ||+n Bl | ed4 [15.24 15.88 | 0.600 0.625
15 equal spaces @ —~| eA F 13.97 0.550
2354
0.100 1 4.83 0.190
L 3.18 3.43 | 0.125 0.135
16/17
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Figure 10 : 32 PIN PLCC

} 0 A
D1 B At
.04 .015 .050
048 2 PLCS 023 MIN NOM
L0287
\DsNDTES PIN 1
NONMAMOr | =l
ru =l r) &~ & &
B} -
o 4l
O i —
i i 1
0 nE1 E Bi
O 1
d 0
O 0
| i
| 1_1_,____\_

ORDERING INFORMATION
[M]2]e]r[+]ofof1]-[1]2]x[c]t]1]e

REPROGRAM CYCLES 10%
2 =100 CYLES

3 =1000 CYCLES

4 = 10000 CYCLES

SPEED/10 L ERASE/PROGRAM VOLTAGE
1=1245%V
TEMPERATURE RANGE 1=0TO 70°C
VC?(Y f 'ZSOIN 3 =-40 TO 125°C
- =+10% 6 = -40 TO 85°C

- 7 = -40 TO 105°C
PACKAGE
C = PLCC

B = PLASTIC DIL
F = CERAMIC FRIT SEAL

LNy SGS-THOMSON 17n7
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vy SGS-THOMSO
/. MH@R@E&E@T@@M@N@ ST24C02A

2K BIT (256 X 8) SERIAL ACCESS CMOS EEPROM MEMORY
PRELIMINARY DATA

256 X 8 BIT ORGANIZATION.

2 WIRE SERIAL INTERFACE, COMPATIBLE
WITH THE INTER-INTEGRATED CIRCUIT
(I°C) BUS.

= SINGLE POWER SUPPLY (READ AND WRITE)

= WORD AND MULTIBYTE WRITE CAPABILITY
(UP TO 4 BYTES)

PAGE WRITE CAPABILITY

SELF-TIMED PROGRAMMING CYCLE
AUTOMATIC WORD ADDRESS INCREMENTING.
SEQUENTIAL REGISTER READ

LOW POWER CMOS

HIGHLY INCREASED RELIABILITY OF CMOS (Ordering information at the end of the datasheet)
EEPROM TECHNOLOGY

= OVER 1 MILLION ERASE/WRITE CYCLES
= OVER 10 YEARS DATA RETENTION

PSO8

PIN CONNECTION

PIN NAMES
A0-A1-A2 | Address Inputs Dual-in-line Package - top view
VSS Ground
SDA Serial Data
SCL Serial Clock
TEST Test Input

A0
Al

A2
Vce Power Supply Vss

vce
TEST
SCL
SDA

DESCRIPTION VRO0B224
The ST24C02A is a 2048 read/write non volatile
memory organized in 256 words of 8 bits and is
manufactured in SGS-THOMSON highly reliable
CMOS EEPROM technology. SO Package - top view
It is an external memory accessed via a simple
serial interface. This serial interface based on a
two wire bus, allows bi-directional communication
between devices.

The 2K bits memory capacity is divided in 256
registers of 8 bits. All memory operations are syn-
chronized on an external strobe: SCL bus. The
Read and Write operations are initiated by a Start VROB232
instruction sent on the SDA bus by the master
device.

A0
A1

vece
TEST
SCL
SDA

= = e e
NI NN
[y =gy ===

o o N o

vss
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ST24C02A

The Start instruction includes a Start condition
followed by an 8 bit word : the seven first bits
address the right EEPROM slave device and the
last bit defines the kind of operation to follow -
Read or Write. A Start instruction is ended by an
acknowledge of the slave device.

The specific address of a given ST24C02A is
hardwired through the 3 address pins A0,A1 and
A2.

The ST24C02A features 3 kind of operations:

— Byte Write: 8 bits are written at the ad-
dress previously defined in the byte write
operation mode.

— Multibyte programming which allows to
write consecutively up to 4 words in any
location of the memory array in a single
programming cycle.

— Page Write mode which allows to write
from 2 to 8 bytes in a single programming
cycle.

BLOCK DIAGRAM

In Read Mode 3 read operations are available for
the user:

— The Current Address read performs a
read operation at the previously pointed
address incremented by one.

— The Random Read realizes a read at the

address defined in the random read in-

struction.
— The Sequential Read performs either a

Current Address read or a Random Read,
but reads consecutive words provided the
master device acknowledges each string
of 8 bits read from the memory without
generating a STOP condition.

The design of the ST24C02A and its processing
with a highly reliable technology yields to typical
endurance better than 1 million cycles and Data
Retention greater than 10 years.

2 2
Y PROGRAM TIMER CHARGE PUMP{ 0sc
1
ROW EEPROM ARRAY
DEC 256 x 8
ROW coL
PREDEC DEC / 64 LATCHES |«
T T 1 11 (8}
11 11 2 pd [l ‘kl LP
CLOCK COUNTER g
ADDRESS ) ‘_ﬂl smT | 8
REGISTER GEN REGISTER| AMPLIF
[AQ]
2 2 A1
O O [A2]
I OUTPUT
PLA - LOGIC
26 A A
- START/ }stop
{ START/STOP LoGIC| 4 GND
S_ICL I—,TEST EDA VROO0249
ke L5y SGS-THOMSON
’I@ MICROELECTRONICS
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ABSOLUTE MAXIMUM RATING

PARAMETER VALUE UNITS
Ambient Storage Temperature - 65 to 150 °C
Input or Output Voltage -0.3t06.5 \'
with respect to ground
Lead Temperature (soldering, 10 seconds) + 300
ESD Rating 2000 \'

OPERATING CONDITIONS
Ambient Operating Temperature

ST24C02A-1 0to+ 70 ‘C

ST24C02A-6 - 40 to +85 ‘c

ST24C02A-3 -40to + 125 ‘C

POWER SUPPLY 451055 \

D.C. OPERATING CHARACTERISTICS ta=-40°C to +125°C according to selected temperature range
Vce = 5V £10%

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
lec Power Supply Current 2 mA fscL = 100kHZ
Ise Standby Current 100 pA Vin = GND or Vce
] Input Leakage Current 10 HA ViN = GND or Vee
Lo Ouput Leakage Current 10 HA Vout = GND or Vce
ViL Input Low Voltage -1.0 .3xVee \Y
ViH Input High Voltage 0.7xVee Vee + 1.0 Vv
Vi Input Low Voltage -1.0 +0.5 Vv A0, A1, A2 inputs
ViH Input High Voltage Ve - 0.5 Vec+ 1.0 Vv AO, A1, A2 inputs
VoL Output Low Voltage 0.4 Vv loL =3 mA

Lyy SGS-THOMSON 39
Y/, vicroeiEcTRONICS
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A.C. CHARACTERISTICS ta=-40°C to +125°C according to selected temperature range
Vce = 5V +10%

SYMBOL MIN. TYP. MAX. UNITS
. fsoL SCL Clock Frequency 0 100 kHZ
T Noise Suppression Time Constant 100 ns
on SCL, SDA Inputs
taa SCL Low to SDA Data Valid 0.3 3.5 us
tBUF Time the bus must be be free before
a new transmission. 4.7 us
tHD:STA START Condition Hold Time 4.0 us
tLow Clock Low Period 4.7 us
tHiIGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time (For 4.7 us
a repeated START condition)
tHD:DAT DATA IN Hold Time 0 ns
tsu:paT DATA IN Setup Time 250 ns
tr SDA & SCL Rise Time 1 us
tF SDA & SCL Fall Time 300 ns
tsusTo STOP Condition Setup Time 4.7 us
toH DATA OUT Hold Time 300 ns
twr Programming Time (note 1) 10 ms
Endurance W/E Cycles 1 million Cycles minimum

NOTE 1 : In multibyte programming mode and only in this mode, if the accessed words are located in two consecutive rows
the maximum programming time will be extended to two times twe.

FIGURE 1 : BUS TIMING

t HIGH 'r tLow t
> »—]a F
SCL / \
T b
t
tsusTA * HD:sTA t woDAT <t supat ' susTop
B — n
SDA IN / \ / \
t t ' t
PALLN < PH BUF

VR000250

419 LN7 SGS-THOMSON
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FIGURE 2 : TYPICAL INTERFACE

+5v |1 gl] +5v  Device Address
GND [|2 7l GND A0 =1

Al =0
GND [|3 6] scL A2 -0
GND [|4 5[] SDA

VR00C232

PIN DESCRIPTION

SERIAL CLOCK (SCL)

The SCL input is used to clock all data into or out
of the device.

SERIAL DATA (SDA)

SDA is a bidirectional pin used to transfer data
into or out of the device. It is an open drain output
that may be wired with any open drain or open
collector outputs to formed the system SDA bus.

ADDRESSES (A0,A1,A2)

These three addresses inputs are used to set the
least significant bits of the seven bit slave ad-
dress.These inputs can be used static or seven.
When used statically they must be tied to Vcc or
Vss. When used driven CMOS levels have to ap-
plied to the device.

TEST PIN (TEST)

For proper device operation this input must be
tied to Vss or Vcc According to the voltage on
TEST pin up to four or eight bytes may be written
in the ST24C02A in a single write operation (see
"Write Operation" section.)

DEVICE OPERATION

The ST24C02A supports the 1’c (bidirectional
bus oriented) protocol. This protocol defines any
device that sends data onto the bus as a trans-
mitter, and the receiving device as the receiver.
The device that controls the transfer is a master
and the device being control-led is the slave. The
master will always initiate data transfer and pro-
vide the clock to transmit or receive operations.
Therefore, the ST24C02A will be considered as a
slave receiver or transmitter in all applications.

DATA TRANSITION

Data transition on the SDA line must only occur
when the clock SCL is Low. SDA transitions while
SCL is HIGH will be interpreted as START or
STOP conditions. (See Fig 1).

START CONDITION

A START condition is defined by a HIGH to LOW
transition of the SDA line while SCL is at a stable
HIGH level. This START condition must precede
any command and initiate a data transfer onto the
bus. The ST24C02A continuously monitors the
SDA and SCL lines for a START and will not
respond to any command if this condition has not
been met.

STOP CONDITION

A STOP condition is defined by a LOW to HIGH
transition of the SDA line while the SCL is at a
stable HIGH level. This condition terminates com-
munication between devices and forces the
ST24C02A in the standby power mode.

ACKNOWLEDGE

Acknowledge is used to indicate successfull data
transfer. The transmitter (master or slave) will re-
lease the bus after sending 8 bits of data. During
the 9th clock cycle the receiver will pull the SDA
line LOW to indicate it received the 8 bits of data.

DATA TRANSFER

During Data Transfer the ST24C02A samples the
SDA line on the leading edge of SCL
clock.Therefore,for proper device operation SDA
line must be stable during the SCL LOW to HIGH
transition.

NOTE
In the 12C protocol ,the SDA bus must be connected to the
positive power supply through a pull-up resistor.

DEVICE ADDRESSING

To start communication between two devices, the
bus master must initiate a start instruction se-
quence; following a START condition the master
sends onto the SDA bus an eight bit word corre-
spondind to the address of the device it is ad-
dressing.

— The most significant 4 bits of the slave
address, therefore the first bits sent onto
the bus are the device type identifier. The
ST24C02A memory device type is fixed as
"1010".

L3y SGS-THOMSON 5/9
7’@ MICROELECTRONICS




ST24C02A

— The next 3 significant bits are used to ad-
dress a particular device of the previously
defined type connected to the bus. The
state of the hardwired A0,A1 and A2 pins
defines the device address. Up to eight
ST24C02A can be connected on the
same bus.

— The last bit of the start instruction defines
the type of operation to be performed:
When set to "1" a read operation is se-
lected
When set to "0" a write operation is se-
lected.

Chip selection is accomplished by setting the
three bits of the chip address field to the corre-
sponding levels of AO,A1 and A2 inputs. After a
START condition is detected all ST24C02A con-
nected to the bus will compare the slave address
being transmitted with their own hardwired ad-
dress ( AO to A2 ). After comparison , the se-
lected ST24C02A will acknowledge on the SDA
line and will perform the read or write operation
according to the state of the R/W bit.

WRITE OPERATION

The standard operation mode is byte write or
multibyte programming. If pin 7 is forced to VSS
the ST24C02A switches to page mode.

BYTE WRITE

In this mode, following a START condition the
master sends a slave address word with the R'W
bit set to "0". The ST24C02A will acknowledge
this first transmission and waits for a second
word : the word address field.This 8 bit address
field provides access to any of the 256 words of
the memory array. Upon receipt of the word ad-
dress the ST24C02A slave device will respond
with an acknowledge.

At this time, all following words transmitted to the
ST24C02A will be considered as Data.

In Byte Write mode the master sends one word
which is acknowledged by the ST24C02A .

FIGURE 3 : SLAVE ADDRESS ALLOCATION

Device type

Device
Address

START | 1 0 1 0 | A2 | At | AO ([RW

Slave Address

6/9 -
ST Al
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Then the master terminates the transfer by
generating a STOP condition.

This STOP condition initiates the internal self-
timed programming cycle.

While the internal programming cycle is in pro-
gress the ST24C02A will not respond to any re-
quest from the bus master.

MULTIBYTE PROGRAMMING

The ST24CO02A is able to write consecutively up
to 4 bytes in the multibyte programming mode.
As in the Byte Write programming mode,the
multibyte programming can be started at any spe-
cified address and whithout any restriction of any
kind.

This multibyte mode is started and performed in
the same way as the Byte Write mode; but in-
stead of terminating the write sequence after the
first data word is transfered,the master does not
generate a STOP condition and up to 3 additional
words can be transmitted to the ST24C02A. After
receipt of each word,the ST24C02A will respond
with an acknowledge.

After the bytes to be written (4 bytes maximun)
have been transfered, the master generates a
STOP condition which starts the internal self-
timed programming cycle.

PAGE WRITE (only available if pin 7 is grounded)
The ST24C02A is able to write up to 8 bytes in a
Page Write operation. This mode allows to write 2
to 8 bytes in a single write cycle provided they
are all topologically located in the same physical
row(five most significant address bits identical.).
This mode is started and performed in the same
way as the byte write operation, but instead of
terminating the write sequence after the first data
word is transfered, the master doesn’t generate a
STOP condition and can transmit up to seven
additional words. After receipt of each word the
ST24C02A will respond with an acknowledge.
After receipt of each data word the internal ad-
dress counter is automatically incremented by
one.

Only the three low order address bits are in-
cremented, the high order five bits remain con-
stant.

Therefore, a special attention has to be paid
when using this feature in order to avoid any
scrambling or over writing.

If more than 8 words are transmitted the address
counter will "roll-over" and the previously written
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data will be overwritten. As in byte write operation
the master terminates the transfer by generating
a stop condition that triggers the internal pro-
gramming cycle. All inputs are disabled until com-
pletion of the internal write cycle.

READ OPERATION

Read operations are initiated in the same manner
as the write operation with the exception that the
R/W bit following the slave address in the start
instruction is set to a logical "1". Three read oper-
ation modes are available:

. current address read

. random read

. sequential read

CURRENT ADDRESS READ

The ST24C02A has an internal address counter
that points the address of the last word accessed
incremented by one. Therefore if the last access
(either read or write) was to address n, the next
current read operation will access data from ad-
dress n+1. To initiate this read mode the master
generates a start instruction (START condition
followed by the eight bit slave address word) with
the R/W bit set to one. The ST24C02A will re-
spond with an acknowledge and transmit the 8
bits of data. To terminate the transfer the master
MUST not acknowle he transfer but ES
generate a STOP condition.

RANDOM READ

The random read mode allows the master to ac-
cess any memory location. In order to load into
the device the word address the master must first
performed a "dummy" write sequence.(START,
slave address ,R/W bit set to "0",followed by the

word address to be read). After the word address
has been acknowledged,the master immediately
reissues a START instruction whith the R/W bit
set to "1". The ST24C02A will acknowledge the
transfer and output the 8 bits of the addressed
word. As in current address read to terminate the
transfer the master MUST not acknowledge the
transfer but DOES generate a STOP condition.

SEQUENTIAL READ

This mode can be initiated with either a current
address read or random read. The first word read
out of the memory is transmitted in the same way
as in both previous modes,however the master
must now acknowledge the transfer indicating it
requires more data. The ST24C02A will output a
string of eight bits for each acknowledge it re-
ceived. As in the other read modes to terminate
the transfer the master MUST not acknowledge
the last transfer but DOES generate a STOP con-
dition.

The data output is sequential;data from address n
followed by data from address n+1. The internal
address counter is automaticaly incremented
allowing the entire content of the 256 word mem-
ory to be serially read in a single read operation.
If more than 256 words are read the counter will
"roll-over" and the ST24C02A will continue to out-
put data from the memory.

SDA BUS IN READ MODE

In all read modes the ST24C02A is waiting for an
acknowledge (SDA line low ) on the 9th clock
pulse of a data transfer. If an acknowledge is not
detected,the ST24C02A terminates the data
transfer and switches to a "receiver" state.

[Ny SGS-THOMSON 79
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TIMING DIAGRAMS
FIGURE 4 : BYTE WRITE

START STOP
] Lﬂ L]
< SLAVE ADDRESS >%< WORD ADRESS - ¥< DATA >
< < <

VROST245

FIGURE 5 : PAGE WRITE

START

< SLAVE ADDRESS >‘:§< WORD ADRESS - §< DATA >

SN

< DATA n+1 >

X
Q
<
STOP

v

< >2¢)< DATA n+8 >

X
o
< <

ACK
ACK

VROST244

FIGURE 6 : CURRENT ADDRESS READ

START STOP

i \_/

< SLAVE ADDRESS > - DATA

VROST243

ACK

FIGURE 7 : RANDOM ADDRESS READ

START START

T Lo Do T L Lo ]

< SLAVE ADDRESS > ! < WORD ADRESS > ¥ < SLAVE ADDRESS > 5 < DATA
< < <

>

VROST242

FIGURE 8 : SEQUENTIAL READ

START START

I LD oo [T ]

< SLAVE ADDRESS > “ < WORD ADRESS > ¥ < SLAVE ADDRESS > §< DATA n > 5<DATA n+ 1>
< < <

~||U|J|||||\\j

> g < DATA n+m > VROST241
<
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ORDERING INFORMATION

PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST24C02AB1 Dual-in-line 0°C to 70°C 4.5V to 5.5V
ST24C02AM1 SO8
ST24C02AB6 Dual-in-line -40°C to 85°C
ST24C02AM6 SO 8
ST24C02AB3 Dual-in-line -40°C to 125°C
ST24C02AM3 SO 8

PACKAGE MECHANICAL DATA
PDIP8 PACKAGE (B)
R ] VR000295 -
4 1° mm inches
Dim.
( Min | Typ | Max | Min | Typ | Max
5 8 A 5.08 .200
il Al | 051 0.20
s D1 -
D — e E — B | 356 550/ 0.014 0.022
1 B1 | 1.15 1.65 0.045 0.065
A2 A i c |0.204 0.50( 0.008 0.020
2l ﬂ— D 10.92 0.430
Lo Ju —sfec D1 1.60 0.063
el J——L >|||~—— B E
| BL | k——eA —
i i E1 7.10 0.280
3 equal spaces @ eA | 7.95 9.75/0.313 0.384
254 L 3.30| 3.81 0.130| 0.150
0.100
PS0O8 PACKAGE (M)
onon.n VR000305 mm inches
o ° Dim.
Min | Typ | Max | Min | Typ | Max
A 1.75 .069
Ij i f] A1 | 010 004 010
REES A2 1.65 065
1
D — eA —| B 0.35 0.48| .014 .019
——E1 — c | 019 0.25| .007 .010
A_ﬁ - |*_ £ | D | 480 5.00| .189 197
, ILH T U_I A *J‘l D1 0.60 024
[ x =5 e E | 380 4.00( .150 157
Al
el s—i« ¢ L E1
B eA | 580 6.20| 228 244
3 equal spaces @ et 127 050
127 L | 040 1.27| 016 .050
0.050
LNy SGS-THOMSON o
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{vy SGS-THOMSON
Y. inicRoELECTRONIGS ST25C02A

2K BIT (256 X 8) SERIAL ACCESS CMOS EEPROM MEMORY

PRELIMINARY DATA

256 X 8 BIT ORGANIZATION.

2 WIRE SERIAL INTERFACE, COMPATIBLE
WITH THE INTER-INTEGRATED CIRCUIT
(I°c) BUS.

= 25V TO 55V POWER SUPPLY (READ AND
WRITE)

= WORD AND MULTIBYTE WRITE CAPABILITY
(UPTO 4 BYTES)

PAGE WRITE CAPABILITY
SELF-TIMED PROGRAMMING CYCLE
AUTOMATIC WORD ADDRESS INCREMENTING. PDIP8 So8
SEQUENTIAL REGISTER READ
LOW POWER CMOS

HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY

OVER 1 MILLION ERASE/WRITE CYCLES
= OVER 10 YEARS DATA RETENTION PIN CONNECTION
= FUNCTIONAL COMPATIBILITY WITH ST24C02A

PIN NAMES Dual-in-line Package - top view

(Ordering information at the end of the datasheet)

AO-A1-A2 Address Inputs
VSS Ground

A0

SDA Serial Data Al

SCL Serial Clock A2

TEST Test Input VSSs

vce
TEST
SCL
SDA

Vce Power Supply

VR00B224

DESCRIPTION

The ST25C02A is a 2048 read/write non volatile
memory organized in 256 words of 8 bits and is
manufactured in SGS-THOMSON highly reliable SO Package - top view
CMOS EEPROM technology. The ST25C02A
works with a power supply as low as 2.5V.

It is an external memory accessed via a simple A0
serial interface. This serial interface based on a At
two wire bus, allows bi-directional communication A2
between devices. vss
The 2K bits memory capacity is divided in 256
registers of 8 bits. All memory operations are syn- VRooB22
chronized on an external strobe: SCL bus. The
Read and Write operations are initiated by a Start

vece
TEST
SCL
SDA

ENE A N
o o N ®

= = = e
=== =
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instruction sent on the SDA bus by the master
device.

The Start instruction includes a Start condition
followed by an 8 bit word : the seven first bits
address the right EEPROM slave device and the
last bit defines the kind of operation to follow -
Read or Write. A Start instruction is ended by an
acknowledge of the slave device.

The specific address of a given ST25C02A is
hardwired through the 3 address pins A0,A1 and
A2.

The ST25C02A features 3 kind of operations:

— Byte Write: 8 bits are written at the ad-
dress previously defined in the byte write
operation mode.

— Multibyte programming which allows to
write consecutively up to 4 words in any
location of the memory array in a single
programming cycle.

— Page Write mode which allows to write

BLOCK DIAGRAM

from 2 to 8 bytes in a single programming
cycle.
In Read Mode 3 read operations are available for
the user:

— The Current Address read performs a
read operation at the previously pointed
address incremented by one.

— The Random Read realizes a read at the
address defined in the random read in-
struction.

— The Sequential Read performs either a
Current Address read or a Random Read,
but reads consecutive words provided the
master device acknowledges each string
of 8 bits read from the memory without
generating a STOP condition.

The design of the ST25C02A and its processing
with a highly reliable technology yields to typical
endurance better than 1 million cycles and Data
Retention greater than 10 years.

2 2
Y PROGRAM TIMER CHARGE PUMP{ osc
3
ROW EEPROM ARRAY
DEC 256 x 8
ROW coL \ | ——
pneoec | | e » 64 LATCHES
T N T [0
11 11 2 o [ *1‘ .
CLOCK COUNTER g
ADDRESS ¥ 2 ‘—ﬁ’l 8|/aoIT ss?lse
REGISTER GEN REGISTER| AMPLIF
[AO]
2 2 "AT]
] O [A2]
- OUTPUT
pLA P LOGIC
26| L -
L4 START! t sTop
[ sSTART/STOP LOGIC] ~1 GND
SCL | [TEST EDA VRO00249
2 (57 SGS-THOMSON
’I@ MICROELECTRONICS
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ABSOLUTE MAXIMUM RATING

PARAMETER VALUE UNITS
Ambient Storage Temperature - 65 to 150 °C
Input or Output Voltage -0.3t06.5 Vv
with respect to ground
Lead Temperature (soldering, 10 seconds) + 300
ESD Rating 2000 Vv

OPERATING CONDITIONS
Ambient Operating Temperature

ST25C02A-1 0to+ 70 °C

ST25C02A-6 - 40 to +85 °C

ST25C02A-3 -40to + 125 °'C

POWER SUPPLY 251055 \Y

D.C. OPERATING CHARACTERISTICS ta=-40"C to +125°C according to selected temperature range

Vee =2.5V min, 5.5V maxi

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
lcc Power Supply Current 2 mA fscL = 100kHZ
Iss Standby Current 100 pA Vin = GND or Ve
I Input Leakage Current 10 A Vin = GND or Vee
Lo Ouput Leakage Current 10 HA Vout = GND or Vce
Vi Input Low Voltage -1.0 0.3xVee \"

ViH Input High Voltage 0.7xVee Veet+1.0 \
Vi Input Low Voltage -1.0 +0.5 \" A0, A1, A2 inputs
ViH Input High Voltage Vee - 0.5 Vec + 1.0 \" AQ, A1, A2 inputs
VoL Output Low Voltage 0.4 \ loL=2.1 mA
(N7 SGS-THOMSON 3/
’ » MICROELECTRONICS
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A.C. CHARACTERISTICS Ta= -40°C to 125°C according to selected temperature range
Vce=2.5V min, 5.5V maxi

SYMBOL MIN. TYP. MAX. UNITS
fscL SCL Clock Frequency 0 100 kHZ
Ti Noise Suppression Time Constant 100 ns

on SCL, SDA Inputs
taa SCL Low to SDA Data Valid 0.3 3.5 us
tsur Time the bus must be be free before

a new transmission. 4.7 us
tHD:STA START Condition Hold Time 4.0 us
tlow Clock Low Period 4.7 us
tHiGH Clock High Period 4.0 us
tsu:sTA Start Condition Setup Time (For 4.7 us

a repeated START condition)
tHD:DAT DATA IN Hold Time 0 ns
tsu:pAT DATA IN Setup Time 250 ns
tr SDA & SCL Rise Time 1 us
tF SDA & SCL Fall Time 300 ns
tsu:sTo STOP Condition Setup Time 47 us
toH DATA OUT Hold Time 300 ns
twr Programming Time (note 1) 10 ms
Endurance W/E Cycles 1 million Cycles minimum

NOTE 1 : In multibyte programming mode and only in this mode, if the accessed words are located in two consecutive rows
the maximum programming time will be extended to two times tws.

FIGURE 1 : BUS TIMING

t HIGH te tLow t
> - > - F
SCL /
T ki —
t su: * up: ! susTop
SUISTA HD:STA t LD:DAT | | <a|! SUDAT
|
L 1 - A
SDA IN / / \
L — b
t t ! ur
Q—AL Q—D"—b u
|

VR000250
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FIGURE 2 : TYPICAL INTERFACE

+5v |1 gl] +5v  Device Address
GND |2 7 [l GND A0 =1

Al =0
GND [Js sflscL A o
GND [|4 5 | SDA

VR00C232

PIN DESCRIPTION

SERIAL CLOCK (SCL)

The SCL input is used to clock all data into or out
of the device.

SERIAL DATA (SDA)

SDA is a bidirectional pin used to transfer data
into or out of the device. It is an open drain output
that may be wired with any open drain or open
collector outputs to formed the system SDA bus.

ADDRESSES (A0,A1,A2)

These three addresses inputs are used to set the
least significant bits of the seven bit slave ad-
dress.These inputs can be used static or seven.
When used statically they must be tied to Vcc or
Vss. When used driven CMOS levels have to ap-
plied to the device.

TEST PIN (TEST)

For proper device operation this input must be
tied to Vss or Vcc According to the voltage on
TEST pin up to four or eight bytes may be written
in the ST25C02A in a single write operation (see
"Write Operation" section.)

DEVICE OPERATION

The ST25C02A supports the 1’c (bidirectional
bus oriented) protocol. This protocol defines any
device that sends data onto the bus as a trans-
mitter, and the receiving device as the receiver.
The device that controls the transfer is a master
and the device being control-led is the slave. The
master will always initiate data transfer and pro-
vide the clock to transmit or receive operations.
Therefore, the ST25C02A will be considered as a
slave receiver or transmitter in all applications.

DATA TRANSITION

Data transition on the SDA line must only occur
when the clock SCL is Low. SDA transitions while
SCL is HIGH will be interpreted as START or
STOP conditions. (See Fig 1).

START CONDITION

A START condition is defined by a HIGH to LOW
transition of the SDA line while SCL is at a stable
HIGH level. This START condition must precede
any command and initiate a data transfer onto the
bus. The ST25C02A continuously monitors the
SDA and SCL lines for a START and will not
respond to any command if this condition has not
been met.

STOP CONDITION

A STOP condition is defined by a LOW to HIGH
transition of the SDA line while the SCL is at a
stable HIGH level. This condition terminates com-
munication between devices and forces the
ST25C02A in the standby power mode.

ACKNOWLEDGE

Acknowledge is used to indicate successfull data
transfer. The transmitter (master or slave) will re-
lease the bus after sending 8 bits of data. During
the 9th clock cycle the receiver will pull the SDA
line LOW to indicate it received the 8 bits of data.

DATA TRANSFER

During Data Transfer the ST25C02A samples the
SDA line on the leading edge of SCL
clock.Therefore,for proper device operation SDA
line must be stable during the SCL LOW to HIGH
transition.

NOTE
In the I°C protocol ,the SDA bus must be connected to the
positive power supply through a pull-up resistor.

DEVICE ADDRESSING

To start communication between two devices, the
bus master must initiate a start instruction se-
quence; following a START condition the master
sends onto the SDA bus an eight bit word corre-
spondind to the address of the device it is ad-
dressing.

— The most significant 4 bits of the slave
address, therefore the first bits sent onto
the bus are the device type identifier. The
ST25C02A memory device type is fixed as
"1010".

X MSO 5/9
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— The next 3 significant bits are used to ad-
dress a particular device of the previously
defined type connected to the bus. The
state of the hardwired A0,A1 and A2 pins
defines the device address. Up to eight
ST25C02A can be connected on the
same bus.

— The last bit of the start instruction defines
the type of operation to be performed:
When set to "1" a read operation is se-
lected
When set to "0" a write operation is se-
lected.

Chip selection is accomplished by setting the
three bits of the chip address field to the corre-
sponding levels of A0,A1 and A2 inputs. After a
START condition is detected all ST25C02A con-
nected to the bus will compare the slave address
being transmitted with their own hardwired ad-
dress ( AO to A2 ). After comparison , the se-
lected ST25C02A will acknowledge on the SDA
line and will perform the read or write operation
according to the state of the R/W bit.

WRITE OPERATION

The standard operation mode is byte write or
multibyte programming. If pin 7 is forced to VSS
the ST25C02A switches to page mode.

BYTE WRITE

In this mode, following a START condition the
master sends a slave address word with the R/W
bit set to "0". The ST25C02A will acknowledge
this first transmission and waits for a second
word : the word address field.This 8 bit address
field provides access to any of the 256 words of
the memory array. Upon receipt of the word ad-
dress the ST25C02A slave device will respond
with an acknowledge.

At this time, all following words transmitted to the
ST25C02A will be considered as Data.

In Byte Write mode the master sends one word
which is acknowledged by the ST25C02A .

FIGURE 3 : SLAVE ADDRESS
Device type

Device
Address

START | 1 0| 1 0 | A2 | A1 | A0 [RW

Then the master terminates the transfer by
generating a STOP condition.

This STOP condition initiates the internal self-
timed programming cycle.

While the internal programming cycle is in pro-
gress the ST25C02A will not respond to any re-
quest from the bus master.

MULTIBYTE PROGRAMMING

The ST24CO02A is able to write consecutively up
to 4 bytes in the multibyte programming mode.
As in the Byte Write programming mode,the
multibyte programming can be started at any spe-
cified address and whithout any restriction of any
kind.

This multibyte mode is started and performed in
the same way as the Byte Write mode; but in-
stead of terminating the write sequence after the
first data word is transfered,the master does not
generate a STOP condition and up to 3 additional
words can be transmitted to the ST25C02A. After
receipt of each word,the ST25C02A will respond
with an acknowledge.

After the bytes to be written (4 bytes maximun)
have been transfered, the master generates a
STOP condition which starts the internal self-
timed programming cycle.

PAGE WRITE (only available if pin 7 is grounded)
The ST25C02A is able to write up to 8 bytes in a
Page Write operation. This mode allows to write 2
to 8 bytes in a single write cycle provided they
are all topologically located in the same physical
row(five most significant address bits identical.).
This mode is started and performed in the same
way as the byte write operation, but instead of
terminating the write sequence after the first data
word is transfered, the master doesn’t generate a
STOP condition and can transmit up to seven
additional words. After receipt of each word the
ST25C02A will respond with an acknowledge.
After receipt of each data word the internal ad-
dress counter is automatically incremented by
one.

Only the three low order address bits are in-
cremented, the high order five bits remain con-
stant.

Therefore, a special attention has to be paid

Slave Address when using this feature in order to avoid any
scrambling or over writing.
If more than 8 words are transmitted the address
counter will "roll-over" and the previously written
6/ (N7 SGS-THOMSON
Y/, MICROELECTRONICS
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data will be overwritten. As in byte write operation
the master terminates the transfer by generating
a stop condition that triggers the internal pro-
gramming cycle. All inputs are disabled until com-
pletion of the internal write cycle.

READ OPERATION

Read operations are initiated in the same manner
as the write operation with the exception that the
R/W bit following the slave address in the start
instruction is set to a logical "1". Three read oper-
ation modes are available:

. current address read

. random read

. sequential read

CURRENT ADDRESS READ
The ST25C02A has an internal address counter
that points the address of the last word accessed
incremented by one. Therefore if the last access
(either read or write) was to address n, the next
current read operation will access data from ad-
dress n+1. To initiate this read mode the master
generates a start instruction (START condition
followed by the eight bit slave address word) with
the R/W bit set to one. The ST25C02A will re-
spond with an acknowledge and transmit the 8
bits of data. To terminate the transfer the master
T cknow the transfer DOES

generate a STOP condition.

RANDOM READ

The random read mode allows the master to ac-
cess any memory location. In order to load into
the device the word address the master must first
performed a "dummy" write sequence.(START,
slave address ,R/W bit set to "0",followed by the

word address to be read). After the word address
has been acknowledged,the master immediately
reissues a START instruction whith the R/W bit
set to "1". The ST25C02A will acknowledge the
transfer and output the 8 bits of the addressed
word. As in current address read to terminate the
transfer the master MUST not acknowledge the
transfer but DOES generate a STOP condition.

SEQUENTIAL READ

This mode can be initiated with either a current
address read or random read. The first word read
out of the memory is transmitted in the same way
as in both previous modes,however the master
must now acknowledge the transfer indicating it
requires more data. The ST25C02A will output a
string of eight bits for each acknowledge it re-
ceived. As in the other read modes to terminate
the transfer the master MUST not acknowledge
the last transfer but DOES generate a STOP con-
dition.

The data output is sequential;data from address n
followed by data from address n+1. The internal
address counter is automaticaly incremented
allowing the entire content of the 256 word mem-
ory to be serially read in a single read operation.
If more than 256 words are read the counter will
"roll-over" and the ST25C02A will continue to out-
put data from the memory.

SDA BUS IN READ MODE

In all read modes the ST25C02A is waiting for an
acknowledge (SDA line low ) on the 9th clock
pulse of a data transfer. If an acknowledge is not
detected,the ST25C02A terminates the data
transfer and switches to a "receiver” state.

L7 SGS-THOMSON s
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TIMING DIAGRAMS
FIGURE 4 : BYTE WRITE

START STOP

el |

< SLAVE ADDRESS -~y < WORD ADRESS - ¥< DATA X
g P T8
VROST245
FIGURE 5 : PAGE WRITE
START
CTU D o] ||||||H
< SLAVE ADDRESS > x < WORD ADRESS . wx< X
0 0 g
STOP

SO

d

¥< DATA n+1 > %< >¥< DATA n + > %
FIGURE 6 : CURRENT ADDRESS READ
START STOP
=T o] Le]
< SLAVE ADDRESS =~ < DATA > <
§ VROST243
FIGURE 7 : RANDOM ADDRESS READ
START
ulﬂu\{mxm\} M|||\|||||||D
< SLAVE ADDRESS >¥< WORD ADRESS > ! < SLAVE ADDRESS > 5< DATA >
FIGURE 8 : SEQUENTIAL READ
START START
LT D] [s e
< SLAVE ADDRESS >¥< WORD ADRESS >(§ < SLAVE ADDRESS >5< DATA n > ‘¥’<DATAn+1>
L] -]
> 5 < DATA n+m > VROST241
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ORDERING INFORMATION

PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST25C02AB1 Dual-in-line 0°C to 70°C 2.5V to 5.5V
ST25C02AM1 SO 8
ST25C02AB6 Dual-in-line -40°C to 85°C
ST25C02AM6 SO 8
ST25C02AB3 Dual-in-line -40°C to 125°C
ST25C02AM3 SO 8

PACKAGE MECHANICAL DATA
PDIP8 PACKAGE (B)
o VR000295 -
4 1° mm inches
Dim.
d Min | Typ | Max | Min | Typ | Max
5 8 A 5.08 .200
S AR At | 051 0.20
D1 2
D — E ——| B | .356 .550{ 0.014 0.022
—E1— Bl | 1.15 1.65| 0.045 0.065
Aﬂ R } = 0.204 0.50| 0.008 0.020
F— 10.92 0.430
Al I Lo D1 1.60 0.063
etol | | — B E
Bl ! —eh — E1 7.10 0.280
3 equal spaces @ eA | 7.95 9.75| 0.313 0.384
2.54 L 3.30| 3.81 0.130| 0.150
0.100
PSO8 PACKAGE (M)
nnnan VR000305 mm inches
A 1° Dim.
Min | Typ | Max | Min | Typ | Max
A 175 .069
> 9 A1 | 0.0 004 010
»leDt A2 1.65 .085
|
e p — r—eA —| B | 035 0.48| .014 .019
[«—E1 c | 019 0.25| .007 .010
A . —E— 4.80 5.00( .189 197
’__I —I A D1 0.60 024
t—m =¥= _,&‘ E | 380 4.00| .150 157
Al ! | c L )
el si—ie |
BT ! eA | 5.80 6.20| .228 244
——
3 equal spaces @ o 1.27 050
1.27 L | 040 1.27{ .016 .050
0.050

®
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ST24C04

4K BIT (512 X 8) SERIAL ACCESS CMOS EEPROM MEMORY

2 PAGES OF 256 X 8 BITS

2 WIRE SERIAL INTERFACE, COMPATIBLE
WITH THE INTER-INTEGRATED CIRCUIT
(°C) BUS.

= SINGLE POWER SUPPLY (READ AND WRITE)

= WORD AND MULTIBYTE WRITE CAPABILITY
(UPTO 4 BYTES)

= PART OF MEMORY PROTECTION CAPA-
BILITY

PAGE WRITE CAPABILITY

SELF-TIMED PROGRAMMING CYCLE
AUTOMATIC WORD ADDRESS INCREMENTING.
SEQUENTIAL REGISTER READ

LOW POWER CMOS

HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY

OVER 1 MILLION ERASE/WRITE CYCLES
= OVER 10 YEARS DATA RETENTION

PRELIMINARY DATA

PSO14

(Ordering information at the end of the datasheet)

PIN NAMES
AO-A1-A2 Address Inputs
VSS Ground
SDA Serial Data
SCL Serial Clock
TEST Test Input
Vce Power Supply
DESCRIPTION

The ST24C04 is a 4096 bits read/write non vo-
latile memory organized in 512 words of 8 bits
and is manufactured in SGS-THOMSON highly
reliable CMOS EEPROM technology.

It is an external memory accessed via a simple
serial interface. This serial interface based on a
two wire bus, allows bi-directional communica-
tion between devices.

June 1990

PIN CONNECTION

A0 s ] vce
Al 7 [l TEST
A2 el scL
Vss 5[] spA
VR00B224

NC |1 14]] NC
A0 [|2 13 vece
A1 []s 12[] TEST

NC |4 1] NC
A2 s 10 (] scL
vss [l 9f] spA

NC [l7 8 NC

VR000233

110
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The 4K bits memory capacity is divided in two
pages of 256 words of 8 bits. All memory oper-
ations are synchronized on an external strobe:
SCL bus. The Read and Write operations are in-
itiated by a Start instruction sent on the SDA bus
by the master device.

The Start instruction includes a Start condition
followed by an 8 bit word : the seven first bits
address the right EEPROM slave device and the
last bit defines the kind of operation to follow :
Read or Write. A Start instruction is ended by an
acknowledge of the slave device. The specific ad-
dress of a given ST24C04 is hardwired through
the 2 address pins A1 and A2.

The ST24C04 features 3 kind of operations:

- Byte Write: 8 bits are written at the address
previously defined in the byte write operation
mode.

- Multibyte programming which allows to write
consecutively up to 4 words in any location of
the memory array in a single programming
cycle.

BLOCK DIAGRAM

- Page Write mode which allows to write from

2 to 8 bytes in a single programming cycle.
In Read Mode 3 read operations are available for
the user:

- The Current Address read performs a read
operation at the previously pointed address
incremented by one. .

- The Random Read performs a read operation
at the address defined in the randon read in-
struction

- The Sequential Read performs either a Cur-
rent Address read or a Random Read, but
reads consecutive words provided the master
device acknowledges each string of 8 bits
read from the memory without generating a
STOP condition.

The design of the ST24C04 and its processing
with a highly reliable technology yields to typical
endurance better than 1 million cycles and Data
Retention greater than 10 years.

2 2
r——) PROGRAM TIMER CHARGE PUMP( osc
I ¥
v
ROW EEPROM ARRAY
— -
DEC 2 x 256 x 8
ROW coL N
o | | So - 64 LATCHES
LT ™ N i [ ] U
[ [ 2 S 11N
cLocK y
ADDRESS 2 m al/.lo.r SE?CSE
REGISTER GEN ] REGISTER| AMPLIF
| [A0]
2 2
LA2]
OUTPUT
PLA -t LoGIC
26
STARTt I STOP L J_
START/STOP LOGIC}- 4 GND
| SCL | [TEST SbA VROD248
2/10 (37 SGS-THOMSON
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ABSOLUTE MAXIMUM RATING

PARAMETER VALUE UNITS
Ambient Storage Temperature - 65 to 150 ‘c
Input or Output Voltage -0.3t06.5 \
with respect to ground
Lead Temperature (soldering, 10 seconds) + 300
ESD Rating 2000 Vv
OPERATING CONDITIONS
Ambient Operating Temperature
ST24C04-1 0to 0.70 °C
ST24C04-6 - 40 to +85 °C
ST24C04-3 -40to +125 ‘C
POWER SUPPLY 451055 \"

‘D.C. OPERATING CHARACTERISTICS ta=-40°C to +125°C according to selected temperature range
VCC=5V +10%

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
lcc Power Supply Current 2 mA fscL = 100kHZ
Iss Standby Current 100 pA Vin = GND or Vce
[ Input Leakage Current 10 HA ViN = GND or Vce
Lo Ouput Leakage Current 10 HA Vout = GND or Vce
Vi Input Low Voltage -1.0 .3xVee Vv
Vin Input High Voltage 7xVee Vect+1.0 \

Vi Input Low Voltage -1.0 +05 \" A0, A1, A2 inputs
Vin Input High Voltage Vec-05 Ve +10 Vv AO, A1, A2 inputs
VoL Output Low Voltage 0.4 Vv loL =3 mA
LNy SGS-THOMSON 1o
7. riicroELEcTRONICS

319



ST24C04

A.C. CHARACTERISTICS ta=-40°C to 125°C according to selected temperature range
Vce=5V +10%, unless otherwise specified

SYMBOL MIN. TYP. MAX. UNITS
fscL SCL Clock Frequency 0 100 kHzZ
Ti Noise Suppression Time Constant 100 ns

on SCL, SDA Inputs
taa SCL Low to SDA Data Valid 300 ns
tBuF Time the bus must be be free before

a new transmission. 4.7 us
tHD:STA START Condition Hold Time 4.0 us
tLow Clock Low Period 4.7 us
tHiGH Clock High Period 4.0 us
tsu:sTa Start Condition Setup Time (For 4.7 us

a repeated START condition)
tHD:DAT DATA IN Hold Time 0 ns
tsu:DAT DATA IN Setup Time 250 ns
tr SDA & SCL Rise Time 1 us
tF SDA & SCL Fall Time 300 ns
tsu:sTo STOP Condition Setup Time 4.7 us
ton DATA OUT Hold Time 300 ns
twr Programming Time (note 1) 10. ms
Endurance WI/E Cycles 1 million Cycles minimum

Note 1: in multibyte programming mode and only in this mode,if the accessed words are located in two consecutive rows the
maximun programming time will be extended to two times tWR.

FIGURE 1 : BUS TIMING

! HIGH 'R tLow ¢
>l »l—|a F
SCL / \
I 7
t
tsusTal, * HD:sTA * DDAT ’0c SUDAT su:sToP
.
X ' r X
SDA IN / ><'ﬁ / \
-+ ) .
! ' BUF
<2, «PH U
¥
VR000250
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FIGURE 2 : TYPICAL INTERFACE

AO/PRE (1 8] +5V
+5V [[ s , ]] GND Device Address :
GND [s s SCL  ny o
GND E4 5 [] SDA
VR00Q232

PIN DESCRIPTION

SERIAL CLOCK (SCL)
The SCL input is used to clock all data into or out
of the device.

SERIAL DATA (SDA)

SDA is a bidirectional pin used to transfer data
into or out of the device.lt is an open drain output
that may be wired with any open drain or open
collector outputs to formed the system SDA bus.

ADDRESS (A0/PRE)
For proper device operation this pin must be tied
to Vss or Vcc

- When set to VSS all the memory array can be
accessed in read or write mode.

- When set to VCC this pin is considered as a
protection key, therefore allowing the upper
portion of the memory to be protected in write
mode. (See "PROTECT MODE" section in
the following pages of the Data sheet).

ADDRESS (A1,A2)

These two addresses inputs are used to set the
fifth and sixth bits of the seven bits slave ad-
dress.These inputs can be used static or driven.
When used statically they must be tied to Vcc or
Vss. When used driven CMOS levels have to ap-
plied to the device.

TEST PIN (TEST)

For proper device operation this input must be
tied to Vss or Vcc According to the voltage on
TEST pin up to four or eight bytes may be writ-
ten in the ST24C04 in a single write operation
(see "Write Operation” section.)

DEVICE OPERATION

The ST24C04 supports the 12C (bidirectional bus
oriented) protocol. This protocol defines any de-
vice that sends data onto the bus as a transmit-
ter, and the receiving device as the receiver. The
device that controls the transfer is a master and
the device being controlled is the slave. The mas-
ter will always initiate data transfer and provide
the clock to transmit or receive operations. There-
fore, the ST24C04 will be considered as a slave
receiver or transmitter in all applications.

DATA TRANSITION

Data transition on the SDA line must only occur
when the clock SCL is Low. SDA transitions while
SCL is HIGH will be interpreted as START or
STOP conditions. See Fig 1.

START CONDITION

A START condition is defined by a HIGH to LOW
transition of THE SDA line while SCL is at a
stable HIGH level. This START condition must
precede any command and initiate a data transfer
onto the bus. The ST24C04 continuously moni-
tors the SDA and SCL lines for a START and will
not respond to any command if this condition has
not been met.

STOP CONDITION

A STOP condition is defined by a LOW to HIGH
transition of the SDA line while the SCL is at a
stable HIGH level. This condition terminates com-
munication between devices and forces the
ST24C04 in the standby power mode.

ACKNOWLEDGE

Acknowledge is used to indicate successfull data
transfer. The transmitter (master or slave) will re-
lease the bus after sending 8 bits of data. During
the 9th clock cycle the receiver will pull the SDA
line LOW to indicate it received the 8 bits of data.

DATA TRANSFER

During Data Transfer the ST24C04 samples the
SDA line on the leading edge of SCL
clock.Therefore,for proper device operation SDA
line must be stable during the SCL LOW to HIGH
transition.

Note In the 1°C protocol ,the SDA bus must be connected to
the positive power supply through a pull-up resistor.

DEVICE ADDRESSING

To start communication between two devices, the
bus master must initiate a start instruction se-
quence; following a START condition the master
sends onto the SDA bus an eight bit word corre-
spondind to the address of the device it is ad-
dressing.

LN7 SGS-THOMSON 5110
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- The most significant 4 bits of the slave ad-
dress, therefore the first bits sent onto the bus
are the device type identifier. The ST24C04
memory device type is fixed as "1010".

- The next 2 significant bits are used to address
a particular device of the previously defined
type connected to the bus. The state of the
hardwired A1 and A2 pins defines the device
address. Up to four ST24C04 can be con-
nected on the same bus.

- The next bit of the slave address field is the
most significant bit of the word address ; it is
used as the page select bit.

- The last bit of the start instruction defines the
type of operation to be performed:

- When set to "1" a read operation is selected
- When set to "0" a write operation is selected

Chip selection is accomplished by setting the two
bits of the chip address field to the corresponding
levels of A1 and A2 inputs. After a START condi-
tion is detected all ST24C04 connected to the
bus will compare the slave address being trans-
mitted with their own hardwired address ( A1 and
A2 ). After comparison , the selected ST24C04
will acknowledge on the SDA line and will per-
form the read or write operation according to the
state of the R/W bit.

WRITE OPERATION

The standard operation mode is byte write or
multibyte programming. If pin 7 is forced to Vss
the ST24C04 switches to page mode.

BYTE WRITE

In this mode, following a START condition the
master sends a slave address word with the R/'W
bit set to "0". The ST24C04 will acknowledge this
first transmission and waits for a second word :
the word address field.This 8 bit address field
provides access to any of the 256 words of the
selected page. Upon receipt of the word address
the ST24C04 slave device will respond with an
acknowledge. At this time, all following words
transmitted to the ST24C04 will be considered as
Data. In Byte Write mode the master sends one
word which is acknowledged by the ST24C04.
Then the master terminates. the transfer by
generating a STOP condition. This STOP condi-
tion initiates the internal self-timed programming
cycle.

While the internal programming cycle is in pro-
gress the ST24C04 will not respond to any re-

quest from the bus master.

6/10 [Ny SGS-THOMSON
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FIGURE 3 : SLAVE ADDRESS ALLOCATION

Device type

Device
Address |Page

START | 1 0 1 0 | A2 A1 | A0 [RW

Slave Address

MULTIBYTE PROGRAMMING

The ST24C04 is able to write consecutively up to
4 bytes in the multibyte programming mode. As in
the Byte Write programming mode,the multibyte
programming can be started at any specified ad-
dress and whithout any restriction of any kind.
This multibyte mode is started and performed in
the same way as the Byte Write mode; but in-
stead of terminating the write sequence after the
first data word is transfered,the master does not
generate a STOP condition and up to 3 additional
words can be transmitted to the ST24C04. After
receipt of each word,the ST24C04 will respond
with an acknowledge. After the bytes to be written
(4 bytes maximun) have been transfered, the
master generates a STOP condition which starts
the internal self-timed programming cycle.

PAGE WRITE (only available if pin 7 is grounded)
The ST24C04 is able to write up to 8 bytes in a
Page Write operation. This mode allows to write 2
to 8 bytes in a single write cycle provided they
are all topologically located in the same physical
row.(five most significant address bits identical.)

This mode is started and performed in the same
way as the byte write operation, but instead of
terminating the write sequence after the first data
word is transfered, the master doesn’t generate a
STOP condition and can transmit up to seven
additional words. After receipt of each word the
ST24C04 will respond with an acknowledge.

After receipt of each data word the internal ad-
dress counter is automatically incremented by
one. Only the three low order address bits are
incremented, the high order five bits remain con-
stant.

Therefore, a special attention has to be paid
when using this feature in order to avoid any
scrambling or over writing. If more than 8 words
are transmitted the address counter will "roll-
over" and the previously written data will be
overwritten. As in byte write operation the master
terminates the transfer by generating a stop con-
dition that triggers the internal programming
cycle.
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All inputs are disabled until completion of the in-
ternal write cycle.

READ OPERATIONS

Read operations are initiated in the same manner
as the write operation with the exception that the
R/W bit following the slave address in the start
instruction is set to a logical "1". Three read oper-
ation modes are available:

- current address read
_ random read
- sequential read

CURRENT ADDRESS READ

The ST24C04 has an internal address counter
that points the address of the last word accessed
incremented by one. Therefore if the last access
(either read or write) was to address n, the next
current read operation will access data from ad-
dress n+1. To initiate this read mode the master
generates a start instruction (START condition
followed by the eight bit slave address word) with
the R/W bit set to one. The ST24C04 will respond
with an acknowledge and transmit the 8 bits of
data. To terminate the transfer the_master MUST
not acknowledge the transfer and DOES gener-
ate a STOP condition.

RANDOM READ

The random read mode allows the master to ac-
cess any memory location. In order to load into
the device the word address the master must first
performed a "dummy" write sequence.(START,
slave address ,R/W bit set to "0",followed by the
word address to be read). After the word address
has been acknowledged,the master immediately
reissues a START instruction whith the R/W bit
set to "1". The ST24C04 will acknowledge the
transfer and output the 8 bits of the addressed
word. As in current address read to terminate the
transfer the m r MUST n cknowled

transfer and DOES generate a STOP condition.

SEQUENTIAL READ

This mode can be initiated with either a current
address read or random read. The first word read
out of the memory is transmitted in the same way
as in both previous modes,however the master
must now acknowledge the transfer indicating it
requires more data. The ST24C04 will output a
string of eight bits for each acknowledge it re-
ceived. As in the other read modes to terminate
the transfer the master MUST not acknowledge
the last transfer and DOES generate a STOP
condition.

The data output is sequential;data from address n
followed by data from address n+1. The internal
address counter is automaticaly incremented
allowing the entire content of the 512 words page
to be serially read in a single read operation.|f
more than 512 words are read the counter will
"roll-over" and the ST24C04 will continue to out-
put data for each acknowledge received.

SDA BUS IN READ MODE

In all read modes the ST24C04 is waiting for an
acknowledge (SDA line low) on the 9th clock
pulse of a data transfer.If an acknowledge is not
detected,the ST24C04 terminates the data trans-
fer and switches to a "receiver" state.

PROTECT MODE

This mode is activated only if pin AO/PRE is set
to Vce. In this mode the upper page of the mem-
ory (Ao=1) can be protected against spurrious or
parasitic writes.

The depth of the protected zone is defined by the
user when programming the last byte of the
memory (address FF hex in the upper page
(Ao=1))

This byte called PROTECT REGISTER defines
the address of the first memory location to be
protected.

To use properly the ST24C04 in this specific
mode, the user must write first into the memory
the pattern he wants to protect, then lock the
access of this protected zone by writing into the
PROTECT REGISTER (address FF Hex) the ad-
dress of the first location to be protected.

As the Protect Register is included into the pro-
tected zone the only way to change the pro-
tected zone depth or content is to set pin 1
(AO/PRE) to ground and disable the protect
mode.

Protect Register definitions :

The 5 most significant bits : first address to be
protected. The first address to be protected is
defined every 8 bytes thus a maximum of 256
bytes can be protected with a minimum of 8
bytes.

The 6th bit is the protection mode flag.

- When set to 1 : protection mode is disabled

- When set to 0 : protection mode is enabled

r— CS-THOMSO 7/10
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The 2 last bits are don’t- care

AlalalalalcF

<---- Adress ----> | Flag

Example : Configuration register : 001010XX ad-
dresses ranging from 28 hex to FF hex are pro-
tected.

FIGURE 3 BIS : MEMORY PROTECTION

Remark :

A special attention has to be paid when using this
mode with TEST pin set to "1" (multibyte mode).

In this mode the ST24C04 doesn't roll over on the
last 3 least significant bits of the address word,
therefore is able to enter the protected portion as
described previously.

In this case the first protected address is defined
by the content of the PROTECT REGISTER plus
3 bytes .

Ex : if Protected Register content is 001010XX
Addresses 2B hex to FF are protected.
Addresses 28, 29, 2A hex are not protected.

UPPER PAGE
AO:1
2 8's MSB
FLAG
DON'T CARE
[ ‘
FF| 001010XX
a FE
6 <
W0 2 OTPROM
o<
[« 4
o
28
EEPROM
00
vr000513
8/10 -
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TIMMING DIAGRAMS
FIGURE 4 : BYTE WRITE

START STOP
TUI
< SLAVE ADDRESS - yx < WORD ADRESS -~ x< DATA > %
g 2 2
VROST245
FIGURE 5 : PAGE WRITE
START
J U]
< SLAVE ADDRESS >5< WORD ADRESS - >¢< DATA > g
<STOI‘
-Wmuul[‘j\umul
X< DATA n+1 > ¥x< >¥< DATA n+8 > x
2 2 2 p
VROST244
FIGURE 6 : CURRENT ADDRESS READ
START sTOP
< 1] ||HT||1|||\
< SLAVE ADDRESS - < DATA
g VROST243
<
FIGURE 7 : RANDOM ADDRESS READ
START START
UL ] [ D
< SLAVE ADDRESS > ¥< WORD ADRESS > g < SLAVE ADDRESS > ¥ _ DATA >
< < 2
VROST242
FIGURE 8 : SEQUENTIAL READ
START START
NI e
< SLAVE ADDRESS 5* < WORD ADRESS > ¥ < SLAVE ADDRESS > X < DATA n > X<DATAn + 1 >
< 2 2 ‘<’
S
> g < DATA n+m > VROST241
<
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ORDERING INFORMATION
PART NUMBER ' PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST24C04B1 Dual-in-line 0°C to 70°C 4.5V to 5.5V
ST24C04ML1 SO 14
ST24C04B6 Dual-in-line --40°C to 85°C
ST24C04ML6 SO 14
ST24C04B3 Dual-in-line -40°C to 125°C
ST24C04ML3 SO 14
PACKAGE MECHANICAL DATA
PDIP8 PACKAGE (B)
e om o VR000295 Dim. mm inches
! Min | Typ | Max | Min | Typ | Max
C A 5.08 200
lil == ey uB,J Al 0.51 0.20
i A2
e D [ B 356 550 0.014 0.022
. Bt | 1.5 1.65| 0.045 0.065
A,a_l l — 0.204 0.50( 0.008 0.020
=2l . D 10.92 0.430
Lo I L c D1 1.60 0.063
etol—do | [Wl— 3 E
Bl # | eA —
i E1 7.10 0.280
3 equal spoces @ eA 7.95 9.75| 0.313 -0.384
254
506 L 3.30| 3.81 0.130 0.150
PSO14 PACKAGE (ML)
mm inches
nonnonnaQoan VR000306 Dim. - .
7 1] Min | Typ | Max | Min | Typ | Max
A 1.75 .069
8 14 A1 | 010 0.20| .004 008
vuuuy I}J A2 1.60 0.063
»—4D1
eh B | 035 0.46| .014 018
P R c | o9 025 .007 010
- X . . .
A2 ‘1 855 8.75| .337 344
I
._IIH T U:I A i | D1 068 027
Al é 4:‘ E 3.80 4.00| .150 157
el r—w L E1 | 460 5.30| .181 209
B
eA | 580 6.20| .228 244
6 equal spaces @ el 1.27 .050
1.27
0050 L 0.50 127 .020 050
1010 L§y SGS-THOMSON
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326




(v SGS-THOMSON
Y. nicRoELECTRONIGS ST25C04

4K BIT (612 X 8) SERIAL ACCESS CMOS EEPROM MEMORY
PRELIMINARY DATA

2 PAGES OF 256 X 8 BITS

2 WIRE SERIAL INTERFACE, COMPATIBLE
WITH THE INTER-INTEGRATED CIRCUIT
(I°C) BUS.

= 25 TO 55 VOLTS POWER SUPPLY (READ
AND WRITE)

= WORD AND MULTIBYTE WRITE CAPABILITY
(UPTO 4 BYTES)

= PART OF MEMORY PROTECTION CAPA- PDIP8 PSO14
BILITY

PAGE WRITE CAPABILITY (Ordering information at the end of the datasheet)
SELF-TIMED PROGRAMMING CYCLE
AUTOMATIC WORD ADDRESS INCREMENTING.
SEQUENTIAL REGISTER READ

LOW POWER CMOS

HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY

OVER 1 MILLION ERASE/WRITE CYCLES |
OVER 10 YEARS DATA RETENTION A0 s [l voc

FUNCTIONAL COMPATIBILTY WITH ST24C04 Al 7 ST
A2 6|l scL
PIN NAMES VSS 5[] spA

AO-A1-A2 Address Inputs
VSS Ground
SDA Serial Data
SCL Serial Clock
TEST Test Input
Vee Power Supply

&

T
o,
Ly
m@b
e

14

PIN CONNECTION

VR00B224

NC
vCC

TEST
NC

SCL
SDA
NC

DESCRIPTION NC

The ST25C04 is a 4096 bits read/write non vo- RO
latile memory organized in 512 words of 8 bits Al
and is manufactured in SGS-THOMSON highly NC
reliable CMOS EEPROM technology. The
ST25C04 works with a power supply voltage as
low as 2.5V VSS
NC

A2

It is an external memory accessed via a simple
serial interface. This serial interface based on a
two wire bus, allows bi-directional communica-
tion between devices.

VR000233

June 1990 110
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The 4K bits memory capacity is divided in two
pages of 256 words of 8 bits. All memory oper-
ations are synchronized on an external strobe:
SCL bus. The Read and Write operations are in-
itiated by a Start instruction sent on the SDA bus
by the master device.

The Start instruction includes a Start condition
followed by an 8 bit word : the seven first bits
address the right EEPROM slave device and the
last bit defines the kind of operation to follow :
Read or Write. A Start instruction is ended by an
acknowledge of the slave device. The specific ad-
dress of a given ST25C04 is hardwired through
the 2 address pins A1 and A2.

The ST25C04 features 3 kind of operations:

- Byte Write: 8 bits are written at the address
previously defined in the byte write operation
mode.

- Multibyte programming which allows to write
consecutively up to 4 words in any location of
the memory array in a single programming
cycle.

BLOCK DIAGRAM

- Page Write mode which allows to write from
2 to 8 bytes in a single programming cycle.

In Read Mode 3 read operations are available for
the user:

- The Current Address read performs a read
operation at the previously pointed address
incremented by one.

- The Random Read performs a read operation
at the address defined in the randon read in-
struction

- The Sequential Read performs either a Cur-
rent Address read or a Random Read, but
reads consecutive words provided the master
device acknowledges each string of 8 bits
read from the memory without generating a
STOP condition.

The design of the ST25C04 and its processing
with a highly reliable technology yields to typical
endurance better than 1 million cycles and Data
Retention greater than 10 years.

2 2
PROGRAM TIMER CHARGE PUMP 0sC
lﬁ 3
ROW | EEPROM ARRAY
DEC 2 x 256 x 8
ROW coL A
PREDEC DEC > 64 LATCHES
\_T'T T N g 8] M
11 11 2 hd 11 \l
ADDRESS ) sar | o
REGISTER GEN % REGISTER| AMPLIF
[AQ]
2 2
y [A2]
OUTPUT
PLA - LoGIC
26| L
START STOP I
1>/ START/STOP LOGIC L4 GND
TEST [spa

'VRO0B248

2/10
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ABSOLUTE MAXIMUM RATING

PARAMETER VALUE UNITS
Ambient Storage Temperature -65to 150 °C
Input or Output Voltage -0.3t06.5 Vv
with respect to ground
Lead Temperature (soldering, 10 seconds) + 300
ESD Rating 2000 v
OPERATING CONDITIONS
Ambient Operating Temperature
ST25C04-1 0to 70 ‘C
ST25C04-6 - 40 to +85 ‘C
ST25C04-3 - 40 to +125 °C
POWER SUPPLY 25t05.5 \

‘D.C. OPERATING CHARACTERISTICS ta=-40°C to +125°C according to selected temperature range
VCC=2.5V Min, 5.5V Max

SYMBOL PARAMETER MIN TYP MAX UNITS TEST CONDITIONS
lec Power Supply Current 2 mA fscL = 100kHZ
IsB Standby Current 100 HA Vin = GND or Vce
ILi Input Leakage Current 10 uA Vin = GND or Vce
Lo Ouput Leakage Current 10 A Vout = GND or Vce
Vi Input Low Voltage -1.0 .3xVee \

Vi Input High Voltage 7xVee Vee+1.0 Vv
Vi Input Low Voltage -1.0 +0.5 Vv A0, A1, A2 inputs
VIH Input High Voltage Vee-05 Ve +10 \ A0, A1, A2 inputs
VoL Output Low Voltage 0.4 \ loL=2.1 mA
[Ny SGS-THOMSON sno
Y/, ricroEizcTRONICS
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A.C. CHARACTERISTICS ta=-40°C to 125°C according to selected temperature range
Vce=2.5V Min, 5.5V Max

SYMBOL MIN. TYP. MAX. UNITS
fscL SCL Clock Frequency 0 100 kHZ
Ti a Noise Suppression Time Constant 1 ' 100 ns

on SCL, SDA Inputs
taa SCL Low to SDA Data Valid 300 ns
tsur Time the bus must be be free before

a new transmission. 4.7 us
tHD:sTA START Condition Hold Time 4.0 us
tow Clock Low Period 47 - us
thicH Clock High Period 40 us
tsu:stA Start Condition Setup Time (For 4.7 us

a repeated START condition)
tHD:DAT DATA IN Hold Time 0o ns
tsu:DAT | DATA IN Setup Time 250 ns
th SDA & SCL Rise Time ) 1 us
v SDA & SCL Fall Time © 300 ns
tsu:sTo ) VSTOP Condition Setup Time 4.7 us
fon DATA OUT Hold Time 30 | ns

i twr Programming Time (note 1) 10 ms

Endurance WI/E Cycles 1 million Cycles minimum

Note 1: in multibyte programming mode and only in this mode,if the accessed words are located. in two consecutive rows the
maximun programming time will be extended to two times tWR.

FIGURE 1 : BUS TIMING

t HIGH tiow t
|| -+ » - F
SCL /
" — .
t SU:ST t HD:STA t UD:DAT i ‘01 SUDAT SU:sSTOP
{ - 3
son / i /
t ' ' t —
<AA < PH BUF
|
VR000250
4/10 L7 SGS-THOMSON
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FIGURE 2 : TYPICAL INTERFACE

AO/PRE [|1 ] +5v
+5V [ ’ . m GND De;\\/;ce—/-\c:dress :
GND i3 s || scL A2 -0
GND [|4 5 | SDA

VR00Q232

PIN DESCRIPTION

SERIAL CLOCK (SCL)
The SCL input is used to clock all data into or out
of the device.

SERIAL DATA (SDA)

SDA is a bidirectional pin used to transfer data
into or out of the device.lt is an open drain output
that may be wired with any open drain or open
collector outputs to formed the system SDA bus.

ADDRESS (A0/PRE)
For proper device operation this pin must be tied
to Vss or Vcc

- When setto VSS all the memory array can be
accessed in read or write mode.

- When set to VCC this pin is considered as a
protection key, therefore allowing the upper
portion of the memory to be protected in write
mode. (See "PROTECT MODE" section in
the following pages of the Data sheet).

ADDRESS (A1,A2)

These two addresses inputs are used to set the
fifth and sixth bits of the seven bits slave ad-
dress.These inputs can be used static or driven.
When used statically they must be tied to Vcc or
Vss. When used driven CMOS levels have to ap-
plied to the device.

TEST PIN (TEST)

For proper device operation this input must be
tied to Vss or Vcc According to the voltage on
TEST pin up to four or eight bytes may be writ-
ten in the ST25C04 in a single write operation
(see "Write Operation" section.)

DEVICE OPERATION

The ST25C04 supports the ’c (bidirectional bus
oriented) protocol. This protocol defines any de-
vice that sends data onto the bus as a transmit-
ter, and the receiving device as the receiver. The
device that controls the transfer is a master and
the device being controlled is the slave. The mas-
ter will always initiate data transfer and provide
the clock to transmit or receive operations. There-
fore, the ST25C04 will be considered as a slave
receiver or transmitter in all applications.

DATA TRANSITION

Data transition on the SDA line must only occur
when the clock SCL is Low. SDA transitions while
SCL is HIGH will be interpreted as START or
STOP conditions. See Fig 1.

START CONDITION

A START condition is defined by a HIGH to LOW
transition of THE SDA line while SCL is at a
stable HIGH level. This START condition must
precede any command and initiate a data transfer
onto the bus. The ST25C04 continuously moni-
tors the SDA and SCL lines for a START and will
not respond to any command if this condition has
not been met.

STOP CONDITION

A STOP condition is defined by a LOW to HIGH
transition of the SDA line while the SCL is at a
stable HIGH level. This condition terminates com-
munication between devices and forces the
ST25C04 in the standby power mode.

ACKNOWLEDGE

Acknowledge is used to indicate successfull data
transfer. The transmitter (master or slave) will re-
lease the bus after sending 8 bits of data. During
the 9th clock cycle the receiver will pull the SDA
line LOW to indicate it received the 8 bits of data.

DATA TRANSFER

During Data Transfer the ST25C04 samples the
SDA line on the leading edge of SCL
clock.Therefore,for proper device operation SDA
line must be stable during the SCL LOW to HIGH
transition.

Note In the I°C protocol the SDA bus must be connected to
the positive power supply through a pull-up resistor.

DEVICE ADDRESSING

To start communication between two devices, the
bus master must initiate a start instruction se-
quence; following a START condition the master
sends onto the SDA bus an eight bit word corre-
spondind to the address of the device it is ad-
dressing.

(37 SGS-THOMSON 510
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- The most significant 4 bits of the slave ad-
dress, therefore the first bits sent onto the bus
are the device type identifier. The ST25C04
memory device type is fixed as "1010".

- The next 2 significant bits are used to address
a particular device of the previously defined
type connected to the bus. The state of the
hardwired A1 and A2 pins defines the device
address. Up to four ST25C04 can be con-
nected on the same bus.

- The next bit of the slave address field is the
most significant bit of the word address ; it is
used as the page select bit.

- The last bit of the start instruction defines the
type of operation to be performed:

- When set to "1" a read operation is selected
- When set to "0" a write operation is selected

Chip selection is accomplished by setting the two
bits of the chip address field to the corresponding
levels of A1 and A2 inputs. After a START condi-
tion is detected all ST25C04 connected to the
bus will compare the slave address being trans-
mitted with their own hardwired address ( A1 and
A2 ). After comparison , the selected ST25C04
will acknowledge on the SDA line and will per-
form the read or write operation according to the
state of the R/W bit.

WRITE OPERATION

The standard operation mode is byte write or
multibyte programming. If pin 7 is forced to Vss
the ST25C04 switches to page mode.

BYTE WRITE

In this mode, following a START condition the
master sends a slave address word with the R/W
bit set to "0". The ST25C04 will acknowledge this
first transmission and waits for a second word :
the word address field.This 8 bit address field
provides access to any of the 256 words of the
selected page. Upon receipt of the word address
the ST25C04 slave device will respond with an
acknowledge. At this time, all following words
transmitted to the ST25C04 will be considered as
Data. In Byte Write mode the master sends one
word which is acknowledged by the ST25C04.
Then the master terminates the transfer by
generating a STOP condition. This STOP condi-
tion initiates the internal self-timed programming
cycle.

While the internal programming cycle is in pro-

gress the ST25C04 will not respond to any re-
t from th m r.

6/10 L7 SGS-THOM
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FIGURE 3 : SLAVE ADDRESS ALLOCATION

Device type

Device
Address |Page|

START | 1 0o 1 0 [ A2 A1 | A0 [RW

Slave Address

MULTIBYTE PROGRAMMING

The ST25C04 is able to write consecutively up to
4 bytes in the multibyte programming mode. As in
the Byte Write programming mode,the multibyte
programming can be started at any specified ad-
dress and whithout any restriction of any kind.
This multibyte mode is started and performed in
the same way as the Byte Write mode; but in-
stead of terminating the write sequence after the
first data word is transfered,the master does not
generate a STOP condition and up to 3 additional
words can be transmitted to the ST25C04. After
receipt of each word,the ST25C04 will respond
with an acknowledge. After the bytes to be written
(4 bytes maximun) have been transfered, the
master generates a STOP condition which starts
the internal self-timed programming cycle.

PAGE WRITE (only available if pin 7 is grounded)
The ST25C04 is able to write up to 8 bytes in a
Page Write operation. This mode allows to write 2
to 8 bytes in a single write cycle provided they
are all topologically located in the same physical
row.(five most significant address bits identical.)

This mode is started and performed in the same
way as the byte write operation, but instead of
terminating the write sequence after the first data
word is transfered, the master doesn’t generate a
STOP condition and can transmit up to seven
additional words. After receipt of each word the
ST25C04 will respond with an acknowledge.

After receipt of each data word the internal ad-
dress counter is automatically incremented by
one. Only the three low order address bits are
incremented, the high order five bits remain con-
stant.

Therefore, a special attention has to be paid
when using this feature in order to avoid any
scrambling or over writing. If more than 8 words
are transmitted the address counter will "roll-
over" and the previously written data will be
overwritten. As in byte write operation the master
terminates the transfer by generating a stop con-
dition that triggers the internal programming
cycle.




ST25C04

All inputs are disabled until completion of the in-
ternal write cycle.

READ OPERATIONS

Read operations are initiated in the same manner
as the write operation with the exception that the
R/W bit following the slave address in the start
instruction is set to a logical "1". Three read oper-
ation modes are available:

- current address read
- random read
- sequential read

CURRENT ADDRESS READ

The ST25C04 has an internal address counter
that points the address of the last word accessed
incremented by one. Therefore if the last access
(either read or write) was to address n, the next
current read operation will access data from ad-
dress n+1. To initiate this read mode the master
generates a start_instruction (START condition
followed by the eight bit slave address word) with
the R/W bit set to one. The ST25C04 will respond
with an acknowledge and transmit the 8 bits of
data. To terminate the transfer the_master MUST
n knowl the transfer an ner-

ate a STOP condition.

RANDOM READ

The random read mode allows the master to ac-
cess any memory location. In order to load into
the device the word address the master must first
performed a "dummy" write sequence.(START,
slave address ,R/W bit set to "0",followed by the
word address to be read). After the word address
has been acknowledged,the master immediately
reissues a START instruction whith the R/W bit
set to "1". The ST25C04 will acknowledge the
transfer and output the 8 bits of the addressed
word. As in current address read to terminate the
transfer the m r MUST n knowl

transfer and DOES generate a STOP condition.

SEQUENTIAL READ

This mode can be initiated with either a current
address read or random read. The first word read
out of the memory is transmitted in the same way
as in both previous modes,however the master
must now acknowledge the transfer indicating it
requires more data. The ST25C04 will output a
string of eight bits for each acknowledge it re-
ceived. As in the other read modes to terminate
the transfer the master MUST not acknowledge
the last transfer and DOES generate a STOP
condition.

The data output is sequential;data from address n
followed by data from address n+1. The internal
address counter is automaticaly incremented
allowing the entire content of the 512 words page
to be serially read in a single read operation.lf
more than 512 words are read the counter will
"roll-over" and the ST25C04 will continue to out-
put data for each acknowledge received.

SDA BUS IN READ MODE

In all read modes the ST25C04 is waiting for an
acknowledge (SDA line low) on the 9th clock
pulse of a data transfer.If an acknowledge is not
detected,the ST25C04 terminates the data trans-
fer and switches to a "receiver" state.

PROTECT MODE

This mode is activated only if pin AO/PRE is set
to Vcc. In this mode the upper page of the mem-
ory (Ao=1) can be protected against spurrious or
parasitic writes.

The depth of the protected zone is defined by the
user when programming the last byte of the
memory (address FF hex in the upper page
(Ao=1))

This byte called PROTECT REGISTER defines
the address of the first memory location to be
protected.

To use properly the ST25C04 in this specific
mode, the user must write first into the memory
the pattern he wants to protect, then lock the
access of this protected zone by writing into the
PROTECT REGISTER (address FF Hex) the ad-
dress of the first location to be protected.

As the Protect Register is included into the pro-
tected zone the only way to change the pro-
tected zone depth or content is to set pin 1
(AO/PRE) to ground and disable the protect
mode.

Protect Register definitions :

The 5 most significant bits : first address to be
protected. The first address to be protected is
defined every 8 bytes thus a maximum of 256
bytes can be protected with a minimum of 8
bytes.

The 6th bit is the protection mode flag.

- When set to 1 : protection mode is disabled

- When set to 0 : protection mode is enabled

L3y SGS-THOMSON .o
7’@ MICROELECTRONICS
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The 2 last bits are don’t- care

ATATA[A[ATF

<= Adress ----> | Flag

Example : Configuration register : 001010XX ad-
dresses ranging from 28 hex to FF hex are pro-
tected.

FIGURE 3 BIS : MEMORY PROTECTION

Remark :

A special attention has to be paid when using this
mode with TEST pin set to "1" (multibyte mode).

In this mode the ST24C04 doesn't roll over on the
last 3 least significant bits of the address word,
therefore is able to enter the protected portion as
described previously.

In this case the first protected address is defined
by the content of the PROTECT REGISTER plus
3 bytes .

Ex : if Protected Register content is 001010XX
Addresses 2B hex to FF are protected.
Addresses 28, 29, 2A hex are not protected.

UPPER PAGE
AO:1
2 8’s MSB
FLAG
[ DONT CARE
FF| o01010XX |l——
a2 FE
b=
e OTPROM
o<
[+
o,
28
EEPROM
00
vr000513
8/10 .
Ky 555 THOMSON
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TIMMING DIAGRAMS
FIGURE 4 : BYTE WRITE

START STOP

W|\|11l||||||||[mmITT~

< SLAVE ADDRESS - 5 < WORD ADRESS X
o
< <

< DATA >

ACK

FIGURE 5 : PAGE WRITE

VROST248

START

T o b -

< SLAVE ADDRESS _‘5( WORD ADRESS . g< DATA 5
. i o < STOP
-~-~T||m| K Tl\lmuHI

¥ DATA n 4+ 1 ¥ < > ¥< DATA n+ %

Q0 (5} Q Q

< < << <

VRNST244

FIGURE 6 : CURRENT ADDRESS READ

START STOP

S =g

< SLAVE ADDRESS > - DATA > <

x
Q
<

VROST243

FIGURE 7 : RANDOM ADDRESS READ

DATA

FIGURE 8 : SEQUENTIAL READ

START START

START R START
ST Do ﬂlmjﬁmm[
< SLAVE ADDRESS > ¥ < WORD ADRESS = ¥ < SLAVE ADDRESS > 5
2 <

miiimnmnhin
< SLAVE ADDRESS >5< WORD ADRESS )5 < SLAVE ADDRESS >5<
< < <
SR
>§< DATA n+m >
<

DATA n

L e

= ")‘<DATAn+1 >

<

VAQST241

9/10
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ORDERING INFORMATION

PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST25C04B1 Dual-in-line 0°C to 70°C 2.5V to 5.5V
ST25C04ML1 SO 14
ST25C04B6 Dual-in-line -40°C to 85°C
ST25C04ML6 SO 14
ST25C04B3 Dual-in-line -40°C to 125°C
ST25C04ML3 SO 14
PACKAGE MECHANICAL DATA
PDIP8 PACKAGE (B)
o VR000295 mm inches
4 1° Dim.
( Min | Typ | Max | Min | Typ | Max
A 5.08 .200
5 8
T Al 0.51 0.20
s« D1 "2
D & E — B .356 550| 0.014 0.022
‘k,,:l_ﬁ‘ B1 1.15 1.65| 0.045 0.065
Aﬂ I N C | 0.204 0.50| 0.008 0.020
L I . D 10.92 0.430
Al C D1 1.60 0.063
eto—h| |M—3
Bl ] eh —s E
] E1 7.10 0.280
3 eq""‘; ;’;’“es e eA | 7.95 9.75| 0.313 0.384
0.100 L 3.30| 381 0.130| 0.150
PSO14 PACKAGE (ML)
mm inches
00npopnonan VRO00306 Dim. - -
7 * Min Typ | Max | Min | Typ | Max
A 175 .069
8 14 A 0.10 0.20| .004 .008
momoTuToh l:J A2 1.60 0.063
»—« D1
eA 035 046| 014 018
D El
e E —f 0.19 0.25| .007 010
'_A_Ie | 8.55 8.75| .337 344
T UIA 4 o1 068 027
Ta ! -—A\‘E‘ E | aso 400|150 157
1 o—ie -
e Bolle E1 4.60 530 .181 .209
eA | 580 6.20| .228 244
6 equal spaces @ el 1.27 .050
1.27
3050 L 0.50 1.27| .020 .050
1or10 (N7 SGS-THOMSON
’l@ MICROELECTRONICS
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Lyy S06S-THOMSON ST24C08

8 K BIT (1024 x 8) SERIAL ACCESS
CMOS EEPROM MEMORY

PRODUCT PREVIEW

® 4 PAGES OF 256 X 8 BITS.

= 2WIRE SERIAL INTERFACE, COMPATIBLE WITH
THE INTER-INTEGRATED CIRCUIT (1°C) BUS.

® SINGLE POWER SUPPLY (READ AND WRITE).

® WORD AND MULTIBYTE WRITE CAPABILITY
(UPTO8BYTES).

® PART OF MEMORY PROTECTION CAPABILITY.
® PAGE WRITE CAPABILITY (UP TO 16 BYTES).
® SELF-TIMED PROGRAMMING CYCLE.

PDIP8
B AUTOMATICWORD ADDRESS INCREMENTING. (Ordering information at the end of the datasheet)

B SEQUENTIAL REGISTER READ.
® | OW POWER CMOS.
® HIGHLY INCREASED RELIABILITY OF CMOS PIN CONNECTION

EEPROM TECHNOLOGY.
® OVER 1 MILLION ERASE/WRITE CYCLES.
® OVER 10 YEARS DATA RETENTION.

DESCRIPTION

The ST24C08 is a 8192 bit read/write non volatile
memory organized in 1024 words of 8 bits and is F{‘ T\
manufactured in SGS THOMSON highly reliable AO 1 8
CMOS EEPROM technology. Itis an external mem-
ory accessed via a simple serial interface. This A1 2 7
serial interface based on a two wire bus, allows i
bi-directional communication between devices. A2 [ 3 6
5

VSS [ 4
PIN FUNCTIONS R

J

vVCC
TEST
SCL
SDA

T J 7

A0-A1-A2 Address Inputs VRO0B224

Vss Ground

SDA Serial Data

SCL Serial Clock

TEST Test Input

Vce Power Supply

July 1990 11
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Lyg SGS-THOMSON
Y. ticroELECTRONICS ST93C06

256 BITS (16x16 or 32x8)
SERIAL ACCESS CMOS EEPROM MEMORY

PRELIMINARY DATA

= HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY.

= OVER 1 MILLION ERASE/WRITE CYCLES.

= OVER 10 YEARS DATA RETENTION.

» 16 X 16 OR 32 X 8 MEMORY FORMAT USER
SELECTABLE.

= WORD AND CHIP PROGRAMMING MODE.

a SELF TIMED PROGRAMMING CYCLE WITH
AUTO ERASE.

= READY/BUSY SIGNAL IN PROGRAMMING PSO8
MODE.

L] S|1N0G/L)E POWER SUPPLY IN ALL MODES ( 5V (Ordering information at the end of the datasheet)
+10%).

» SEQUENTIAL REGISTER READ.
PIN CONNECTION

8-PIN
DESCRIPTION PSO and PDIP PACKAGE
The ST93CO06 is a 256 bits non volatile memory top view
fabricated using SGS-THOMSON highly reliable
CMOS EEPROM technology. It is an external
memory accessed via a simple serial interface. Cs [ 1 8 vce
The 256 bits memory capacity is divided in either SK [ 2 7 1 TEST
16 registers of 16 bits each or 32 registers of 8
bits each. The default memory organization is 16 DI [| 3 6[] ORG
by 16 but it can be switched to 32 by 8 thanks to
the "ORG" pin. DO [ 4 5] GND
The read instruction loads the address of the first VR000232
register to be read into an 8 bits address pointer.
Then the data is clocked out serially on the "Do"

pin. Since the address pointer automatically shifts

to the following register address, it is possible, if

the "CS" is held high, to produce a serial data

stream. In that case, the entire memory can be PIN FUNCTIONS
read in one continuous data stream or as regis- cs CHIP SELECT

ters of varying length from 16 to 256 bits. Thus

the ST93C06 can be viewed as a non volatile SK SERIAL DATA CLOCK
shift register. D SERIAL DATA INPUT

In programming mode, the ST93C06 does not Do SERIAL DATA OUTPUT
require an erase cycle prior to the write instruc-

tions. All programming cycles are completely self Veo POWER SUPPLY
timed for simplified operations. The standard
"write" cycle allows to write 16 bits (resp 8 bits) at ORG | ORGANIZATION SELECTION INPUT
a time into one of the 16 (resp 32) data registers. GND .GROUND

Following the initiation of a programming cycle,
the Ready/Busy status of the chip is available on TEST
the "Do" pin if "CS" is brought high.

THIS PIN IS FOR SGS-THOMSON INTERNAL
USE ONLY

July 1990 1/9
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A special internal feature of the ST93C06, "Power
on data protection”, allows to inhibit all operating
modes if Vcc is too low. This feature is particular-
ily useful when powering up the chip. The design
of the ST93C06 and its processing with a highly
reliable technology yields to typical endurance
over 1 million cycles and data retention greater
than 10 years.

MEMORY ORGANIZATION

The ST93CO06 is organized, by default, in 16 x 16.
Thanks to the ORG pin this organization can be
changed. If the ORG pin is connected to Vcc or
left unconnected the ST93CO06 will stay in the 16
by 16 organization. If the ORG pin is connected
to ground, the 32 by 8 organization is selected.

POWER ON DATA PROTECTION

During power up, all modes of operations are in-
hibited until Vcc has reached a level between 2.5
and 3.5V. Reciprocally all modes were inhibited if
Vcc falls below the voltage range 2.0 to 3.0V.

OPERATING MODES

The ST93C06 has 7 instructions as described in
table 1. Note that the MSB of any instruction is a
"1" and is viewed as a start bit in the interface
sequence. The next 2 bits carry the OP code and
the following 6 bits (respectively 7 bits in 32 by 8
organization) the address for register selections.

READ

The read (READ) instruction outputs serial data
on the Do pin. After a READ instruction is re-
ceived, the instruction and address are decoded,
followed by data transfer from the selected mem-
ory register into a 16 bits (resp. 8 bits) out shift
register. A dummy bit (logical 0) precedes the 16
(resp. 8 bits) data output string. Output data
changes are initiated by a low to high transition of
the SK clock. The memory automatically cycles to
the next register after 16 data bits (resp. 8 bits)
are clocked out as long as CS is held high.

Thus if CS is not brought low (stop condition), the
device is in the NON VOLATILE SHIFT REGIS-
TER mode of operation. In this mode, the dummy
bit is suppressed and a continuous string of data
is obtained.

ERASE / WRITE ENABLE (EWEN)

All programming modes must be preceded by an
Erase/Write  Enable instruction. Once an
Erase/Write enable instruction is executed, pro-
gramming remains enabled until an Erase/Write
Disable (EWDS) instruction is executed or Vcc is
removed from the part (Note that after a powering
up, the part is in the Erase/Write Disable state).

219 ‘Y_I SGS-THOMSON

ERASE / WRITE DISABLE (EWDS)

To protect against accidental data disturb, the
Erase/Write Disable (EWDS) instruction disable
all programming modes and should follow all pro-
gramming operations. Execution of a Read in-
struction is independent of both the EWEN and
EWDS instructions.

ERASE (ERASE)

The Erase instruction is a programming instruc-
tion which sets all bits of the specified register to
the logical "1" state. After the last address bit has
been loaded, CS is brought low and this falling
edge initiates the self timed programming cycle.
The Do pin indicates the Ready/Busy status of
the chip if CS is brought high after a minimum of
"Tcs" (see section on Ready/Busy status).

WRITE (WRITE)

The Write instruction is followed by 16 (respec-
tively 8) bits of data to be written into the speci-
fied address. After the last bit of data is clocked in
on the data-in (Di) pin, CS must be brought low
before the next rising edge of the SK clock. This
falling edge of CS initiates the self-timed pro-
gramming cycle.

The Do pin indicates the Ready/Busy status of
the chip if CS is brought high after a minimum of
"Tcs" (see section on Ready/Busy status).
ERASE ALL (ERAL)

This instruction is provided to erase the whole
chip. With this instruction, each bit of all registers
in the memory array is set to the logical "1" state.
This programming cycle works in the same way
as the ERASE cycle.
WRITE ALL (WRAL)

This instruction is provided to program simulta-
neously all registers with the data pattern speci-
fied in the instruction. All the registers must be
erased before doing a WRAL operation ; then,
the WRITE ALL programming instruction works in
the same way as the WRITE instruction.

READY / BUSY STATUS

During every programming cycle (Erase, Write,
Erase all, Write all), the Do pin indicates the
Ready/Busy status of the chip if CS is brought
high after a minimum of "Tcs". Do = logical "0"
indicates that the programming is still in progress.
Do = logical "1" indicates that the register at the
address specified in the instruction (or all the
memory array for ERAL and WRAL instructions)
have been programmed, and the part is ready for
another instruction. If the part is "ready”, the logi-
cal "1" on the Do pin will disappear as soon as the
start bit of a new instruction is loaded on the Dy
pin.

» MICROELECTRONICS
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COMMON 1/O SIGNAL

Di and Do pins can be connected together. How-
ever some precautions should be taken ; there-
fore it is advised to refer to the SGS-THOMSON
application note : "Serial EEPROM Memories : A
design guide for common I/O Application”.

NOTE ABOUT PIN "TEST"

This pin does not affect the device functionality
and it is reserved for SGS-THOMSON internal
use. For the user, this pin can be either left un-
connected or connected to any voltage between
Vss and Vce (Vss and Ve included).

TABLE 1 : INSTRUCTION SET FOR ST93C06, ORGANIZATION : 16 x 16

INSTRUCTION | SB | OP CODE ADDRESS DATA COMMENTS
T A Reads data stored in memory, starting at specified
READ 1 10XX As-Ao adarogs, y 9 al sp!

""" T Erase/Write enable must precede all programmin
EWEN 1 0011 XXXX et p programming
EWDS 1 oboo XXXX Disables all programming instructions.
" ERASE 1 11XX A3-Ao Erase register defined by the specified address.
WRITE 1 01XX A3-Ao Dys-Do | Writes registers.
ERAL 1 0010 XXXX Erase all registers.
WRAL 1 0001 XXXX D15-Do | Write all registers. ~

TABLE 2 : INSTRUCTION SET FOR ST93C06
ORGANIZATION : 128 x 8 ("ORG" PIN CONNECTED TO GND)

INSTRUCTION| SB | OP CODE | ADDRESS DATA COMMENTS
" | Reads data stored in memory, starting at specified
READ 1 10XX As-Ao address. ! oo
B . Erase/Write enable must precede all programmin,

EWEN 1 0011 XXXXX modes. P prog 9
EWDS 1 0000 XXXXX Disables all programming instructions.

" ERASE I: 1 _._” XX A3-Ao Erase register defined by the specified address.
WRITE 1 01XX As-Ao D7-Do_| Writes registers.
ERAL 1 0010 XXXXX | Erase all registers.
WRAL 1 0001 XXXXX D7-Do | Write all registers.

(yy SGS-THOMSON 39
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Figure 1 : ST93C06 Block diagram
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Figure 3 : READ
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Figure 4 : WRITE
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Figure 5 : EWEN/EWDS
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Figure 6 : ERASE
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Figure 8 : WRAL
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ABSOLUTE MAXIMUM RATINGS (NOTE 1)

Ambient storage temperature : -65 to 150°C
All input or output voltage with respect to ground : -0.3V to + 6.5V
Lead Temp (soldering, 10 sec.) : +300°C Max
ESD Rating : 2000V Max

DC & AC Electrical characteristics Vcc = 5V £ 10%
(unless otherwise specified).

OPERATING CONDITIONS
Ambient operating temperature

ST93C06 *1 1 0Cto70°C
ST93C06 *6 : -40°Ct0 85°C
ST93C06 *3 : -40°Cto 125°C
Positive power supply : 4.5V to 5.5V

* = B = Dual in line package
* = M = PSO8 package

CAPACITANCE
(note 6) (TA = 25°C, f = 1 Mhz)
SYMBOL TEST TYP Max Unit
Cout Output Capacitance 5 _pF
CiN Input Capacitance 5 _pF

AC Test Conditions

Output Load 1TTL gate and CL = 100 pF

Input Pulse Levels : 0.4Vito 24V
Timing measurement Reference levels

Output
Input

NOTES 1

oo

0.8V and 2V
1V and 2V

Stress 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 indicated in the operational

gecgions (qu g]ﬁ specification is not implied. Exposure to absolute maximum rating conditions for extented periods may affect
evice reliability.

The SK frequeync specification for Commercial parts specifies a minimum SK clock period of 1 microsecond, therefore in

SK clock cycle TSKH + TSKL must be queater or equal to 1 microsecond. For example if TSKL = 250 ns then the minimum

TSKH = 750 ns in order to meet the SK frequency specification. .

The SK frequency specification for extended temperature specifies a minimum SK clock period of 2 microseconds, therefore

in an SK clock cycle TSKH + TSKL must be greater or equal to 2 microseconds. For example TSKL = 500 ns then the

minimumTSK = 1.5 microsecond in order to meet the SK frequency specification. e .

For commercial parts : CS must be brought low for a minimum of 250 ns TCS} between consecutive instruction cycles.

For extented temperature : CS must be brought for a minimum of 500 ns (TCS) between consecutive instruction cycles.

This parameter is periodically sampled and not 100 % tested.

LNy SGS-THOMSON 7
’l@ MICROELECTRONICS
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SYMBOL PARAMETER PART NUMBER CONDITION MIN MAX UNIT
lcct OPERATING CURRENT ST93C06*1 CS=VIH,SK=1MHZ 2 mA
CMOS INPUT LEVELS ST93C06*6 SK=0.5MHZ 2 mA
ST93C06*3 SK=0.5MHZ 2 mA
Icca OPERATING CURRENT ST93C06*1 CS=VIH,SK=1MHZ 3 mA
TTL INPUT LEVELS ST93C06*6 SK=0.5MHZ 3 mA
ST93C06*3 SK=0.5MHZ 4 mA
Icca STANDBY CURRENT ST93C06*1 CS=0V 50 uA
ST93C06*6 100 uA
ST93C06*3 100 uA
1N INPUT LEAKAGE ST93C06*1 VIN=0V TO Vcc -25 25 uA
ST93C06*6 -10 10 uA
ST93C06*3 -10 10 uA
loL OUTPUT LEAKAGE ST93C06*1 VouTt=0V TO Vcc -25 25 uA
ST93C06*6 -10 10 uA
ST93C06*3 -10 10 uA
ViL INPUT LOW VOLTAGE -0.1 0.8 \
ViH INPUT HIGH VOLTAGE 2 Vce+1 Vv
VoLt OUTPUT LOW VOLTAGE loL =2.1 mA 0.4 \
VOH1 OUTPUT HIGH VOLTAGE IoH = - 400 uA 2.4 Vv
VoL2 OUTPUT LOW VOLTAGE loL =10 uA 0.2 \
VoH2 OUTPUT HIGH VOLTAGE IoH = - 10 UA Vce-0.2 \
fsk SK CLOCK FREQUENCY ST93C06*1 0 1
ST93C06"6 0 0.5 MHZ
ST93C06*3 0 0.5
tskH SK HIGH TIME ST93C06*1 (Note 2) 250
ST93C06*6 (Note 3) 500 ns
ST93C06*3 (Note 3) 500
tskL SK LOW TIME ST93C06*1 (Note 2) 250
ST93C06*6 (Note 3) 500 ns
ST93C063 (Note 3) 500
tcs MINIMUM CS ST93C06*1 (Note 4) 250
LOW TIME ST93C06*6 (Note 5) 500 ns
ST93C06*3 (Note 5) 500
tcss CS SETUP TIME ST93C06*1 Relative to SK 50
ST93C06*6 100 ns
ST93C06*3 100
tcsH CS HOLD TIME Relative to SK 0 ns
tois DI SETUP TIME ST93C06*1 Relative to SK 100
ST93C06*6 200 ns
ST93C06*3 200
toiH DI HOLD TIME ST93C06*1 Relative to SK 100
ST93C06*6 200 ns
ST93C06*3 200
tPD1 Output Delay to "1" ST93C06*1 AC Test 500
ST93C06*6 1000 ns
ST93C06*3 1000
tPDO Output Delay to "0" ST93C06*1 AC Test 500
ST93C06*6 1000 ns
ST93C06*3 1000
tsv CS to STATUS VALID ST93C06*1 AC Test 500
ST93C06*6 1000 ns
ST93C06*3 1000
toF CStoDOin ST93C06*1 AC Test 100
TRI-STATE ST93C06*6 CS=ViL 200 ns
ST93C06"3 200
twp Write Cycle TIME 10 ms
8/ L3y, SGS-THOMSON
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PACKAGE MECHA

NICAL DATA

PDIP8 PACKAGE (B)

W= =) VR000295 i
4 1e Dim. mm inches
( Min [ Typ | Max | Min | Typ | Max
s A 5.08 .200
8
SR & Al | 051 0.20
s« D1 A2
B | .35 .550{ 0.014 0.022
‘ D i E B | 1.15 1.65| 0.045 0.065
C |0.204 0.50| 0.008 0.020
— el D 10.92 0.430
A2
'_I A D1 1.60 0.063
T 1 :
Al C E1 7.10 0.280
el».[——L -I|<— B eA | 795 9.75/0.313 0.384
| Bl | —eh — L 3.30| 3.81 0.130| 0.150
fe—sl
3 equal spoaces @
254
0.100
PSO8 PACKAGE (M)
0 nnon VR000305
4 1] -
Dim mm inches
Min | Typ | Max | Min | Typ | Max
5 8 A 175 069
oooy A1 | 010 .004 .010
>« D1 A2 1.65 065
eA B [ 035 048 .014 .019
le—— D —
El 0.19 0.25| .007 010
E D | 480 5.00| .189 197
A—%_—]— _.l D1 0.60 024
. l[lL T |_|_I A E | 380 4.00| 150 157
‘]‘_ -t Ei
Al C L
el s—ia L eA | 580 6.20| .228 244
B et 1.27 050
v L | 040 1.27]| 016 050
3 equal spaces @
1.27
0.050
ORDERING INFORMATION
PART NUMBER | MAX FREQUENCY | SUPPLY VOLTAGE TEMP. range package
ST93C06B1 1 Mhz 5V+10 % 0°to + 70°C PDIP8
ST93C06B6 0.5 Mhz 5V+10 % -40° to + 85°C PDIP8
ST93C06B3 0.5 Mhz 5V+10 % -40°to + 125°C PDIP8
ST93C06M1 1 Mhz 5V+10 % 0" to + 70°C PSO8
ST93C06M6 0.5 Mhz 5V +10 % -40° to + 85°C PS0O8
ST93C06M3 0.5 Mhz 5V+10 % - 40" to + 125°C PS08

‘7 o MICROELECTRONICS
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(v, SGS-THOMSON
Y. hicrRoELECTRONIES ST93C46A

1 KBITS (64x16 or 128x8)
SERIAL ACCESS CMOS EEPROM MEMORY

PRELIMINARY DATA

= HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY.

= OVER 1 MILLION ERASE/WRITE CYCLES.

« OVER 10 YEARS DATA RETENTION.

= 64 X 16 OR 128 X 8 MEMORY FORMAT USER
SELECTABLE.

= WORD AND CHIP PROGRAMMING MODE.

« SELF TIMED PROGRAMMING CYCLE WITH
AUTOERASE. PsSos8

= READY/BUSY SIGNAL IN PROGRAMMING
MODE.

= SINGLE POWER SUPPLY IN ALL MODES ( 5V
+- 10%).

» SEQUENTIAL REGISTER READ.

(Ordering information at the end of the datasheet)

PIN CONNECTIONS

. 8-PIN
DESCRIPTION : PSO and PDIP PACKAGE

The ST93C46A is a 1024 bits non volatile mem- top view
ory fabricated using SGS-THOMSON highly re-
liable CMOS EEPROM technology. It is an exter-
nal memory accessed via a simple serial inter- CS [Q

face.
The 1K bits memory capacity is divided in either SK [

64 registers of 16 bits each or 128 registers of 8 DI [
bits each. The default memory organization is 64
by 16 but it can be switched to 128 by 8 thanks to DO [
the "ORG" pin.

The read instruction loads the address of the first
register to be read into an 8 bits address pointer.
Then the data is clocked out serially on the "Do"
pin. Since the address pointer automatically shifts
to the following register address, it's possible, if
the "CS" is held high, to produce a serial data PIN NAMES
stream. In that case, the entire memory can be

read in one continuous data stream or as regis- |5  |CHIP SELECT
ters of varying length from 16 to 1024 bits. Thus SK SERIAL DATA CLOCK
the ST93C46A can be viewed as a non volatile
shift register. Dy SERIAL DATA INPUT

In programming mode, the ST93C46A do not re- Do SERIAL DATA OUTPUT
quire an erase cycle prior to the write instructions.
%AII progra;nming cycles are completely self timed Vee POWER SUPPLY

or simplified operations. The standard "write"

cycle allows to write 16 bits (resp 8 bits) at atime ~ |ORG | ORGANIZATION SELECTION INPUT

] vee
] TEST
1 ORG
5[] GND

VR000232

A WO N =
o N @

into one of the 64 (resp 128) data registers. GND |GROUND
Following the initiation of a programming cycle,
the Ready/Busy status of the chip is available on TEST L’;‘ES’L“‘L'YS FOR SGS-THOMSON INTERNAL

the "Do" pin if "CS" is brought high.

January 1990 1/9
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A special internal feature of the ST93C46A,
"Power on data protection”, allows to inhibit all
operating modes if Vcc is too low. This feature is
particularily useful when powering up the
chip.The design of the ST93C46A and its pro-
cessing with a highly reliable technology yields to
typical endurance over 1 million cycles and data
retention greater than 10 years.

MEMORY ORGANIZATION :

The ST93C46A is organized, by default, in 64 X
16. Thanks to the ORG pin this organization can
be changed. If the ORG pin is connected to Vcc
or left unconnected the ST93C46A will stay in the
64 by 16 organization. If the ORG pin is conected
to ground, the 128 by 8 organization is selected.

POWER ON DATA PROTECTION :

During power up, all modes of operations are in-
hibited until Vcc has reached a level between 2.5
and 3.5 v. Reciprocally all modes were inhibited if
Vcc falls below the voltage range 2.0 to 3.0 v.

OPERATING MODES :

The ST93C46A has 7 instructions as described in
table 1. Note that the MSB of any instruction is a
"1" and is viewed as a start bit in the interface
sequence. The next 2 bits carry the OP code and
the following 6 bits (respectively 7 bits in 128 by 8
organization) the address for register selections.

READ

The read (READ) instruction outputs serial data
on the Do pin. After a READ instruction is re-
ceived, the instruction and address are decoded,
followed by data transfer from the selected mem-
ory register into a 16 bits (resp. 8 bits) out shift
register. A dummy bit (logical 0) precedes the 16
(resp. 8 bits) data output string.. Output data
changes are initiated by a low to high transition of
the SK clock. The memory automatically cycles to
the next register after 16 data bits (resp. 8 bits)
are clocked out as long as CS is held high.

Thus if CS is not brought low (stop condition), the
device is in the NON VOLATILE SHIFT REGIS-
TER mode of operation. In this mode, the dummy
bit is suppressed and a continuous string of data
is obtained.

ERASE / WRITE ENABLE (EWEN)

All programming modes must be preceded by an
Erase/Write Enable instruction. Once an
Erase/Write enable instruction is executed, pro-
gramming remains enabled until an Erase/Write
Disable (EWDS) instruction is executed or Vcc is
removed from the part.(Note that after a powering
up, the part is in the Erase/Write Disable state).

29 L7, S6S-THOMSON

ERASE / WRITE DISABLE (EWDS)

To protect against accidental data disturb, the
Erase/Write Disable (EWDS) instruction disable
all programming modes and should follow all pro-
gramming operations. Execution of a Read in-
struction is independent of both the EWEN and
EWDS instructions.

ERASE (ERASE)

The Erase instruction is a programming instruc-
tion which sets all bits of the specified register to
the logical "1" state. After the last address bit has
been loaded, CS is brought low and this falling
edge initiates the self timed programming cycle.
The Do pin indicates the Ready/Busy status of
the chip if CS is brought high after a minimum of
"Tcs" (see section on Ready/Busy status).
WRITE (WRITE)

The Write instruction is followed by 16 (respec-
tively 8) bits of data to be written into the speci-
fied address. After the last bit of data is clocked in
on the data-in (D) pin, CS must be brought low
before the next rising edge of the SK clock.This
falling edge of CS initiates the self-timed pro-
gramming cycle.

The Do pin indicates the Ready/Busy status of
the chip if CS is brought high after a minimum of
"Tcs" (see section on Ready/Busy status).
ERASE ALL (ERAL)

This instruction is provided to erase the whole
chip. With this instruction, each bit of all registers
in the memory array is set to the logical "1"
state.This programming cycle works in the same
way as the ERASE cycle.

WRITE ALL (WRAL)

This instruction is provided to program simulta-
neously all registers with the data pattern speci-
fied in the instruction. All the registers must be
erased before doing a WRAL operation; Then,
the WRITE ALL programming instruction works in
the same way as the WRITE instruction.

READY / BUSY STATUS

During every programming cycle ( Erase, Write,
Erase all, Write all), the Do pin indicates the
Ready/Busy status of the chip if CS is brought
high after a minimum of "Tcs". Do = logical "0"
indicates that the programming is still in progress.
Do = logical "1" indicates that the register at the
address specified in the instruction (or all the
memory array for ERAL and WRAL instructions)
have been programmed, and the part is ready for
another instruction. If the part is "ready”, the logi-
cal "1" on the Do pin will disappear as soon as the
start bit of a new instruction is loaded on the Dy
pin.

 MICROELECTRONICS
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COMMON 1/0O SIGNAL

Dy and Do pins can be connected together. How-
ever some precautions should be taken; There-
fore it's advised to refer to the SGS-THOMSON
application note : "Serial EEPROM Memories : A
design guide for common I/O Application”.

NOTE ABOUT PIN "TEST"

This pin doesn’t affect the device functionality
and it is reserved for SGS-THOMSON internal
use. For the user, this pin can be either left un-
connected or connected to any voltage between
Vss and Vcc ( Vss and Vcce included ).

TABLE 1 : INSTRUCTION SET FOR ST93C46A, ORGANIZATION : 64 x 16

INSTRUCTION | SB | OP CODE ADDRESS DATA COMMENTS

- - i
READ 1 10 As-Ao gg;%ss Sd‘ata stored in memory, starting at specified
EWEN 1 00 T1XXXX 5@;:4\.Nme enable must precede all programing
EWDS 1 00 00XXXX Disables all programming instructions.
ERASE 1 11 As-Ag Erase register defined by the specified address.
WRITE 1 01 As-Ao D1s-Do | Writes registers.
ERAL 1 00 10XXXX Erase all registers.
WRAL 1 00 01XXXX D1s5-Do | Write all registers.

TABLE 2 :INSTRUCTION SET FOR ST93C46A,
ORGANIZATION : 128 x 8 ("ORG" PIN CONNECTED TO GND)

INSTRUCTION | SB | OP CODE ADDRESS DATA COMMENTS

Reads data stored in memory, starting at specified
READ 1 10 Ae-Ao address.

Erase/Write enable must precede all programing
EWEN 1 00 TIXXXXX modes.
EWDS 1 00 00X XXXX Disables all programming instructions.
ERASE 1 11 As-Ao Erase register defined by the specified address.
WRITE 1 01 As-Ao D7-Do | Writes registers.
ERAL 1 00 10XXXXX Erase all registers.
WRAL 1 00 01XXXXX D7-Do | Write all registers.

[Ny SGS-THOMSON ikl
Y/, sicrorECTRONIGS
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Figure 1 : ST93

C46A Block diagram
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Figure 3 : READ

so LML My U L L

tcs
[

s/ i 1R k
STANDBY

—y

I PR W I O S S T — "

*oF
TRI-STATE o Vi L Vs .kl TRI-STATE
0 £ i 0 2

VR000252

S and Y 15 in 64 x 16 organization

NOTE : N =
N 6 oand Y = 7 in 128 x 8 organization

won

Figure 4 : WRITE
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Figure 6 : ERASE
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ABSOLUTE MAXIMUM RATINGS (NOTE 1)

Ambient storage temperature -65°C to +150°C

All input or output voltage -0.3v to + 6.5v
whith respect to ground

Lead Temp ( Soldering, 10 sec. ) +300°C MAX.
ESD rating 2000v MAX.

DC & AC Electrical characteristics Vcc = 5v +/- 10%
(unless otherwise specified)

CAPACITANCE(note 6) (TA = 25°C, f = 1 Mh2)

OPERATINGS CONDITIONS
Ambient operating temperature
ST93C46A *1 0°C to +70°C
ST93C46A *6 -40°C to + 85°C
ST93C46A *3 -40°C to +125°C
Positive power supply 4.5v to 5.5v
* = B = Dual in line package

* = M = SO8 package

SYMBOL TEST TYP Max Units
Cout Output Capacitance 5 pF
CiN Input Capacitance 5 pF

AC Test Conditions
Output Load 1TTL gate and CL= 100pF

Input Pulse Levels 0.4v to 2.4v
Timing mesurement Reference level
Input 1v and 2v
Ouput 0.8v and 2v

NOTE 1 : Stress above those listed under " Absolute Maximum ratings " may cause permanent dammage 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 the specification is not implied. Exposure to absolute maximum rating conditions for extended periods may affect
device reliability.

2: The SK frequency specification for Commercial parts specifies a minimum SK clock period of 1 microsecond, therefore inan SK clock
cycle tSKH + tSKL must be greater or equal to 1microsecond. For example if tSKL = 250 ns then the minimum tSKH = 750 ns in order
to meet the SK frequency specification.

: The SK frequency specification for extended temperature specifies a minimum SK clock period of 2 microseconds, therefore in an SK
clock cycle tSKH + tSKL must be greater or equal to 2 microseconds. For example tSKL = 500 ns then the minimum tSKH = 1.5
Microsecond in order to meet the SK frequency specification.

: For commercial parts : CS must be brought low for a minimum of 250ns (tCS) between consecutive instruction cycles.

: For extended temperature : CS must be brought for a minimum of 500ns (tCS) between consecutive instruction cycles.

: This parameter is periodically sampled and not 100 % tested.

w

ou &
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SYMBOL PARAMETER PART NUMBER | CONDITIONS MIN MAX UNITS
lcct OPERATING CURRENT ST93C46A*1 CS=VIH,SK=1MHZ 2 mA
CMOS INPUT LEVELS ST93C46A*6 SK=0.5MHZ 2 mA
ST93C46A*3 SK=0.5MHZ 2 mA
Icca OPERATING CURRENT ST93C46A*1 CS=VIH,SK=1MHZ 3 mA
TTL INPUT LEVELS ST93C46A*6 SK=0.5MHZ 3 mA
ST93C46A*3 SK=0.5MHZ 4 mA
Icca STANDBY CURRENT ST93C46A*1 CS=0V 50 uA
ST93C46A*6 100 uA
ST93C46A*3 100 uA
I INPUT LEAKAGE ST93C46A*1 VIN=0V TO VCC 2.5 25 uA
ST93C46A*6 -10 10 uA
ST93C46A*3 -10 10 uA
loL OUTPUT LEAKAGE ST93C46A*1 VOUT=0V TO VCC -2.5 25 UuA
ST93C46A*6 -10 10 uA
ST93C46A*3 -10 10 uA
Vi INPUT LOW VOLTAGE -0.1 0.8 Vv
VIH INPUT HIGH VOLTAGE 2 VCC+1 \'
VoL1 OUTPUT LOW VOLTAGE IOL =2.1 mA 0.4 Vv
VOH1 OUTPUT HIGH VOLTAGE IOH = - 400 UA 24 Vv
VoL OUTPUT LOW VOLTAGE I0L =10 UA 0.2 \4
VoH2 OUTPUT HIGH VOLTAGE IOH = - 10 UA VCC-0.2 \2
fsK SK CLOCK FREQUENCY ST93C46A*1 0 1
ST93C46A*6 0 0.5 MHZ
ST93C46A*3 0 0.5
tSKH SK HIGH TIME ST93C46A*1 (Note 2) 250
ST93C46A*6 (Note 3) 500 nS
ST93C46A*3 (Note 3) 500
tsKL SK LOW TIME ST93C46A*1 (Note 2) 250
ST93C46A*6 (Note 3) 500 nS
ST93C46A*3 (Note 3) 500
tcs MINIMUM CS ST93C46A*1 (Note 4) 250
LOW TIME ST93C46A*6 (Note 5) 500 nS
ST93C46A*3 (Note 5) 500
tcss CS SETUP TIME ST93C46A*1 Relative to SK 50
ST93C46A*6 100 nS
ST93C46A*3 100
tcsH CS HOLD TIME Relative to SK 0 nS
tois DI SETUP TIME ST93C46A*1 Relative to SK 100
ST93C46A*6 200 nS
ST93C46A*3 200
tDIH DI HOLD TIME ST93C46A*1 Relative to SK 100
ST93C46A*6 200 nS
ST93C46A*3 200
tPD1 Output Delay to "1" ST93C46A*1 AC Test 500
ST93C46A*6 1000 nS
ST93C46A*3 1000
tPDO Output Delay to "0" ST93C46A*1 AC Test 500
ST93C46A*6 1000 nS
ST93C46A*3 1000
tsv CS to STATUS VALID ST93C46A*1 AC Test 500
ST93C46A*6 1000 nS
ST93C46A*3 1000
toF CStoDOIin ST93C46A*1 AC Test 100
TRI-STATE ST93C46A*6 CS=VIL 200 nS
ST93C46A*3 200
twp Write Cycle TIME 10 mS
89 Lyj 565 THOMSON
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ORDERING INFORMATION
PART NUMBER MAX FREQUENCY | SUPPLY VOLTAGE TEMP. range package
ST93C46AB1 1 Mhz 5V +/- 10 % 0°to +70°C PDIP8
ST93C46AB6 0.5 Mhz 5v +/- 10 % -40°to + 85°C PDIP8
ST93C46AB3 0.5 Mhz 5v +/- 10 % -40°to +125°C PDIP8
ST93C46AM1 1 Mhz 5v+/-10% 0°to + 70°C PSO8
ST93C46AM6 0.5 Mhz 5v +/-10% -40°to + 85°C PSO8
ST93C46AM3 0.5 Mhz 5v +/- 10 % - 40" to + 125°C PSO8
PACKAGE MECHANICAL DATA
PDIL8 PACKAGE (B)
T ] VR000295
4 1® Di mm inches
im.
( Min [ Typ | Max | Min | Typ | Max
5 . A 5.08 200
o A1 | 051 0.20
s D1 A2
B | .356 550/ 0.014 0.022
‘ D ’ £ B1 | 1.15 1.65| 0.045 0.065
C |0.204 0.50| 0.008 0.020
|4—E1——.4
D 10.92 0.430
D1 1.60 0.063
E
C E1 7.10 0.280
eA | 7.95 9.75/0.313 0.384
e — L 3.30| 3.81 0130/ 0.150
3 equal spaces @
254
0.100
PSO8 PACKAGE (M)
I;] N0 I:l' VR000305 Dim. mm inches
Min | Typ | Max | Min | Typ | Max
A 1.75 069
5 8 A1 | 010 .004 010
ooowy A2 1.65 .065
>« D1 B | 035 048] 014 019
D eA c | 019 0.25| .007 010
£l D | 480 5.00| .189 197
E D1 0.60 .024
A,
‘Ei_““—|_ _1 E | 380 4.00| .150 157
B IJ_IA 4 el
t eA | 580 6.20| 228 244
Al C L
el s—ia L el 1.27 .050
B L | 040 127] 016 050
3 equal spoces @
127
0.050
[Ny SGS-THOMSON 9/9
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1 KBITS (64 x 16 ) SERIAL ACCESS CMOS EEPROM MEMORY

ADVANCE DATA

= USER DEFINED AREA OF WRITE PROTEC-
TED MEMORY.

= WORD AND PAGE WRITE MODES.

= HIGH RELIABILITY CMOS EEPROM TE-
CHNOLOGY.

= TYPICALLY OVER 1,000,000 ERASE/WRITE
CYCLES.

= OVER 10 YEARS DATA RETENTION.

» SINGLE POWER SUPPLY IN ALL MODES
5V +10 %.

= SELF TIMED PROGRAMMING CYCLE WITH - .
READY/BUSY SIGNAL IN PROGRAMMING (Ordering information at the end of the datasheet)
MODE.

= SEQUENTIAL REGISTER READ.

PSO8

PIN CONNECTION

PIN NAMES

CS | Chip Select L .
SK | Serial Data Clock Dual-in-line Package (B) - top view

Di  {Serial Data Input

Do | Serial Data Output
GND | Ground

PE | Program Enable
PRE | Protect Register Enable
Vcc | Power Supply

vce
PRE
PE

GND

VR000224

DESCRIPTION

The ST93CS46 is a 1024 bit non volatile memory
fabricated using SGS-THOMSON highly reliable
CMOS EEPROM technology.

The memory is accessed via a simple serial inter-
face. cs 1
The 1K bit capacity is divided into 64 registers of sK [ 2
16 bits each. A special feature of this device o[l 3
allows the user to protect data against modifica- Do [ 4
tion at and above a specified register, by pro-
gramming the address of the first register, to be
protected, into the specific on chip register called
the "memory protect register".

SO Package (M) - top view

] vec
1 PRE
N PE

1 GND

a O N o

VR000232

July 1990 1/13

This is an advance information on a new product now in development or undergoing evaluation. Details are subject to change without notice.
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It is also possible to protect permanently the data
of these registers by using a one time only in-
struction (PRDS) after wich the address in the
protect register cannot be altered.

Thereafter, all attemps to alter data in a register
whose address is equal to or greater than the
address stored in the "protected register" will be
aborted.

The "read" instruction loads the address of the
first register to be read in to an 6 bit address
pointer. Then the data is clocked out serially on
the "Do" pin. Since the address pointer automat-
ically shifts to the following register address it is
possible, if the "CS" is held high, to produce a
serial data stream. In that case the entire memory
can be read in one continuous data stream or as
registers of varying length from 16 to 1024 bits.
Thus the ST93CS46 can be viewed as a non
volatile shift register. In a programming mode the
ST93CS46 does not require an erase cycle prior
to the write instructions. All programming cycles
are completely self-timed for simplified oper-
ations. The Ready/Busy status of the device is
available on the "Do" pin if "CS" is brought "high"
following the initiation of "Write" cycle. The stand-
ard "Write" cycle allows to write 16 bits at a time
into one of the 64 data registers. (If the address
of the register to be written is less than the ad-
dress of " Protect Register").

Another write instruction : "PAWRITE" (parallel
write) makes possible to write up to 4 words of 16
bits each as the same time. The design of the
ST93CS46 and the processing with the tech-
nology yields to typical endurance over 1 million
cycles and data retention greater than 10 years
after.

FUNCTIONAL DESCRIPTION

The ST93CS46 has 11 instructions described in
the table 1. Note that the MSB of any instruction
is a"1" and is viewed as a start bit in the interface
sequence.

The next 2 bits carry the OP code and the follow-
ing 6 bits the address for the registers selection.

2/13 ‘Y_I SGS-THOMSON

*Read (READ) :

The read (READ) instruction outputs serial data
on the Do pin. After a READ instruction is re-
ceived, the instruction and address are decoded,
followed by data transfer from the selected
memory register into a 16 bits serial outshift reg-
ister. A dummy bit (logical 0) precedes the 16 bits
data output string. An ouput data change is in-
itiated by a low to high transition of the SK clock.
The memory automatically cycles to the next reg-
ister after 16 data bits are clocked out. Thus if CS
is not brought low (stop condition), the device is
in the NON VOLATILE SHIFT REGISTER mode
of operation. In this mode the dummy bit is sup-
pressed and continuous string of data is ob-
tained.

* Write Enable (WEN) :

When Vcc is applied to the device, it powers up
in the write Disable (WDS) state. Therefore all
programming modes must be preceded by Write
Enable (WEN) instruction. Once a Write Enable
instruction is executed programming remains en-
abled until a Write Disable (WDS) instruction is
executed or Vcc is removed from the device.

* Write (WRITE) : Note !

The write instruction is followed by 16 bits of data
to be written into the specified address. After the
less bit of the data is put on the data- in "DI" pin,
CS must be brought low before the next rising
edge of the SK Clock. This falling edge of CS
initiates the selftimed programming cycle. The PE
pin MUST be held "high" while loading the
WRITE instruction, however, after loading the
WRITE instruction, the PE pin becomes a "Don’t
care". The Do pin indicates the Ready/Busy
status of the chip if CS is brought high after a
minimum of "Tcs".

Do = logical "0" indicates that programming is still
in progress. Do = logical "1" indicates that the
register at the address specified in the instruction
has been written with data pattern specified in the
instruction and the part is ready for another in-
struction.

» MICROELECTRONICS
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* Parallel Write (PAWRITE) : Not¢ 1

The PAWRITE instruction is followed by up to 4
Words of 16 bits of data, to be written starting
from the specified address. after the last bit of
data (Do) is put on the data-in (Dyy pin, CS must
be brought low before the next rising edge SK
clock. This falling edge of the CS initiates the
self-timed programming cycle. The pin must be
held "high" while loading the write instruction,
however, after loading the write PE pin becomes
a "don’t care".

The Do pin indicates the Ready/Busy status Chip
if "CS" is brought high after a minimum of "Tcs".
Do = logical "0" indicates that programming is still
in progress. Do = Logical "1" indicates that the
register(s) specified in the instruction as been
written with the data pattern specified in the in-
struction and the part is ready for another instruc-
tion.

Note that only the address bits As to A2 will be
compared with protect register content, and the
PAWRITE operation will be aborted if (As, A4, As,
A2) > (As, A4, Az, A2) stored in the protect register.
Note also that, after the receipt of each data
word, the 2 low order address bit (A1, Ao) are
internally incremented by one whereas, the high
order five bits of the address remain constant.
Therefore in order to avoid that the address rolls
over and overwrite the written data, the user must
take care in the software, that in the PAWRITE
mode the final word address has the same five
high order bits than the initial transmitted ad-
dress.

* Write All (WRALL) : Note 1

The Write All (WRALL) instruction is valid only
when the "protect register" has been cleared by
executing a PRCLEAR instruction. The WRALL
instruction will simultaneously program all regis-
ters with a data pattern specified in the instruc-
tion. Like the write instruction the PE pin MUST
be held "high" while loading the WRALL instruc-
tion, however, after loading the WRITE instruction
the PE pin becomes a "don't care". As in the
WRITE mode, the Do pin indicates the
Ready/Busy status of the chip if CS is brought
high after a minimum of "Tcs".

Note 1 : For any programming modes, the "1" status bit on

the Do pin will disappear as soon as the start bit of a new
instruction is presented on the Di pin.

* Write Disable (WDS) :

To protect against accidental data disturb, the
Write Disable (WDS) instruction disables all pro-
gramming modes and should follow all pro-
gramming operations. Execution of a READ in-
struction is independent of the both the WEN and
WDS Instructions.

*Protect Register Read (PRREAD) :

Prelimary note : Since the protect register content
can be the same after a PRWRITE with the
"111111" address and after a PRCLEAR instruc-
tion, a specific bit is added in the protect register
in order to identify the status of the protect regis-
ter. If the protect register has been cleared this
status bit is set to "1" else it is set to "0".

The protect register Read (PRREAD) instruction
outputs on the DO pin the address stored in the
"protect register" and the "protect register status
bit".

The PRE pin MUST be held "high" while loading
the instruction. Following the PRREAD instruction
the 8 bit address stored in the memory "protect
register" and the "protect register status bit" are
transfered to the serial-out shift register. Note that
the "protect register status bit" immediately fol-
lows the 8 bit address string and that, as in the
READ mode, a dummy bit (logical 0) precedes
this 9 bits string.

*Protect Register Enable (PREN) :

The protect register Enable (PREN) instruction is
used to enable the PRCLEAR, PRWRITE and
PRDS modes. Before the PREN mode can be
ENTERED. the part must be in the Write Enable
(WEN) mode. Both the PRE and PE pins MUST
be held "high" while loading the instruction.

*Protect Register Clear (PRCLEAR) :

The protect register clear (PRCLEAR) instruction
clears the address stored in the protect register
and therefore, enables all registers for the WRITE
and WRALL instruction. The PRE and PE pins
must be held "high" while loading the instruction,
however, after loading the PRCLEAR instruction
the PRE and PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRCLEAR instruction.

‘ﬂ SGS-THOMSON 3/13
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*Protect Register Write (PRWRITE) :

The protect register write (PRWRITE) instruction
is used to write into the protect register the ad-
dress of the first register to be protected. After the
PRWRITE instruction is executed, all memory
registers whose addresses are greater than or
equal to the address specified in the protect re-
gister are protected from the write operation.

The PRE and PE pins must be held "high" while
loading the instruction. However, after loading the
PRWRITE instruction the PRE and PE pins
become "don’t care".

Note that a PREN instruction must immediately
precede a PRWRITE instruction.

Since, as in the WRITE mode, an autoerase is

INSTRUCTION SET INSTRUCTION FOR ST93CS46

performed there is no need that a PRCLEAR
operation precedes a PRWRITE instruction.

* Protect Register Disable (PRDS) :

The protect register Disable (PRDS) instruction is
a one time only instruction which renders the pro-
tect register unalterable in the future. Therefore,
the specified registers become PERMANENTLY
protected against data changes. As in the
PRWRITE instruction the PRE and PE pins must
be held "high" while loading the instruction, and
after loading the PRDS instruction the PRE and
PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRDS instruction.

INSTRUCTION |SB| OP CODE ADDRESS DATA | PRE | PE COMMENTS

Reads data stored in memory, start-
READ 1 10 Asho 0 X ing at specified address.

Write enable must precede all pro-
WEN 1 00 T1XXXX 0 1 gramming modes.

Writes register if address is unpro-
WRITE 1 01 As-Ag D1s5-Do 0 1 tected.

D15-Do 0 1 |Writes n registers (n<4) if addresses

PAWRITE 1 " As-Ao nx(n<4) are unprotected.

Writes all registers. Valid only when
WRALL 1 00 O1XXXX 0 ! Protect Register is cleared.
wWDS 1 00 00XXXX 0 X |Disables all programming instructions.
PRREAD 1 10 XXXXXX 1 X i':?eards address stored in Protect Reg-

Must immediately precede
PREN 1 00 T1XXXX 1 1 |PRCLEAR, PRWRITE, and PRDS in-

structions.

Clears the "protect register" so that
PRCLE_AR 1 " i 1 1 no registers are protected from Write.

Programs address into protect Regis-

ter. Thereafter; memory address >
PRWRITE 1 o1 AsAo 1 1 |the address in protect register are

protected from WRITE.

One time only instruction after wich
PRDS 1 00 000000 1 1 |the address in the Protect Register

cannot be altered.
413 [Ny SGS-THOMSON
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Figure 1 : ST93CS46 Block Diagram
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ABSOLUTE MAXIMUM RATINGS (Note 1)

PARAMETER VALUE UNIT
Ambient Storage Temperature -65 to +150 °C
All Input or Output Voltages Relative to GND +6.5 to -0.3 \%
Lead Temperature +300 °C
ESD rating 2000 \Y
CAPACITANCE (note 6)
TA = 25°C, f = 1MHz
SYMBOL TEST TYP MAX MIN
Cout Output Capacitance 5 pF
Cin Input Capacitance 5 pF
AC TEST CONDITIONS
Ouputload ... ......... ... .. ... ... 1 TTL GATE and CL = 100 pF
Input Pulse Levels . ................... 0.4V to 2.4V
Timing Measurement Reference Level :
Input . . ... . 1V and 2V
Output . ... ..o 0.8V and 2V
OPERATING CONDITIONS
Ambient Operating Temperature
ST93C46-1
ST93C46-6 -40°C to + 85°C
ST93C46-3 -40°C to +125°C
=B Dual-in-line Package
=M SO8 Package
Positive Power Supply 4.5V to 5.5V
6/13 LNy SGS-THOMSON
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DC & AC ELECTRICAL CHARACTERISTICS (Vcc = 5V £ 10 % unless otherwise specified)

SYMBOL PART NUMBER |  CONDITIONS MIN | MAX | UNITS
[ole}] Operating Current ST93CS46-1 CS=ViH, SK=1MHz 2
CMOS Input Levels ST93CS46-6 SK=0.5 MHz 2 mA
| 1l | ST93CS46-3 SK=05MHz | | 2 |
'cce Operating Current ST93CS46-1 CS=Vin, SK=1MHz 3
TTL Input Levels ST93CS46-6 SK=0.5 MHz 3 mA
o ST93CS46-3 SK=0.5 MHz 4
'cc3 Standby Current ST93CS46-1 CS =0V 50
ST93CS46-6 100 HA
I - ST93CS46-3 - 00 |
I Input Leakage ST93CS46-1 Vin =0V to Vce -25 25
ST93CS46-3 -10 10 A
ST93CS46-6 -10 10 | pA
'oL Output Leakage ST93CS46-1 Vout = 0V to Ve 25 25
ST93CS46-3 -10 10 A
L N ST93CS46-6 -10 10 LA |
viL Input Low Voltage 01 | 08 | vV
VIH Input High Voltage 2 |Vee+t Vv
VoL1 Output Low Voltage 'OL =21 mA 0.4 v
VOH1 Output High Voltage 'OH = -400 uA 2.4 Vv
YoL2 Output Low Voltage 7 'OL = 10 pA 0.2 Vo
VOH2 Output High Voltage 'OH = -10 pA g‘;c' v
'sK SK Clock Frequency ST93CS46-1 0 1
ST93CS46-3 0 05 | MHz
- - ST93CS46-6 0 0.5
ISKH SK High Time ST93CS46-1 (Note 2) 250
ST93CS46-3 (Note 3) 500 ns
ST93CS46-6 (Note 3) 500
ISKL SK Low Time ST93CS46-1 (Note 2) 250
ST93CS46-3 (Note 3) 500 ns
- ST93CS46-6 (Note 3) 500
‘cs Minimum CS Low Time ST93CS46-1 (Note 4) 250
ST93CS46-3 (Note 5) 500 ns
ST93CS46-6 (Note 5) 500
‘css CS Set-up Time ST93CS46-1 Relative to SK 50
ST93CS46-3 100 ns
B ST93CS46-6 100
'PRES PRE Set-up Time ST93CS46-1 Relative to SK 50
ST93CS46-3 100 ns
ST93CS46-6 100
Lyy, 35S THomaon 2
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DC & AC ELECTRICAL CHARACTERISTICS (Vcc = 5V £ 10 % ) (continued)

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN MAX | UNITS

'PES PE Set-up Time ST93CS46-1 Relative to SK 50
ST93CS46-3 100
ST93CS46-6 100

'DIS DI Set-up Time ST93CS46-1 Relative to SK 100
ST93CS46-3 200
ST93CS46-6 200

'CSH CS Hold Time Relative to SK 0

PEH PE Hold Time ST93CS46-1 Relative to CS 250
ST93CS46-3 Relative to CS 500
ST93CS46-6 Relative to CS 500

'PREH PRE Hold Time Relative to SK 0 ns

'DIH Di Hold Time ST93CS46-1 Relative to SK 100
ST93CS46-3 200
ST93CS46-6 200

'PD1 Output Delay to "1" ST93CS46-1 AC TEST 500

' ST93CS46-3 1000

ST93CS46-6 1000

'PDO Output Delay to "0" ST93CS46-1 AC TEST 500
ST93CS46-3 1000
ST93CS46-6 1000

'sv CS to Status Valid ST93CS46-1 AC TEST 500
ST93CS46-3 1000
ST93CS46-6 1000

'DF CS to DO in TRI STATE ST93CS46-1 AC TEST - 100
ST93CS46-3 CS =V 200
ST93CS46-6 200

'wp Write Cycle Time 10 ms

Endurance Typical : 1 000 000 cycles
NOTE: 1. Stress above those listed under "absolute maximum ratings" may cause permanent damage to the device. This is a

Ll

8/13

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

. The Sk freq y specification for cial parts specifies a minimum SK clock period of 1 microsecond,

therefore in an SK clock cycle tskn + tsk. must be greater than or equal to 1 microsecond. For example if tsk. =
250 ns then the maximum tskn = 750 ns in order to meet the SK frequency specification.

. The Sk freq y specification for Extended Temperature specifies a minimum SK clock period of 2 micro-

second, therefore in an SK clock cycle tskx + tsk. must be greater than or equal to 2 microsecond. For example if
tsk. = 500 ns then the maximum tsks = 1.5 ns in order to meet the SK frequency specification.

. For commercial parts CS must be brought low for a minimum of 250 ns (tcs) between consecutive instruction

cycles.
For Extended Temperature CS must be brought low for a minimum of 500 ns (tcs) between consecutive instruc-
tion cycles.

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

368
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Figure 2 : Synchronous Data Timing

H
pre V! 4 -
VIL
TPRES |-—r] (et PREH—»
VIH (
PE (
VIL
tpes SK CYCLE [-tesH —wje TPEH >
le— skHI — SKLOW —
VI i
SK
VIL «—tpH —»|
VIH
b X (
VIL
t
s s DIS wl—« tes
5 s
VIH —_—
cs
VL [« tPDD —» < tPDI —» "
phd
VOH
Do  E—
IN READ MODE VoL tsv,)
VOH -
no \ STATUS VALID
IN PROGRAMING MoDE VOL VR000235

Figure 3 :

READ

PRE = 0, PE

X ¢ X=don't care)

DI

TRI-STATE

STANDBY

* The Memory automatically cycles to the next Register

TRI-STATE

VR000240

Figure 4 :

WEN

DI

PRE

0, DO =

TRI-STATE

/1 \0

0 /1

— WAIT 4 CLOCK
PULSES

T
iF

\ STANDBY

VR000237

SGS-THOMSON

or.

®

MICROELECTRONICS

9/13

369




ST93CS46

Figure 5 : WDS
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Figure 7 : PAWRITE
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Figure 8 : PRDS
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Figure 9 : WRALL
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Figure 10 : PRREAD
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Figure 11 : PREN
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Figure 12 : PR CLEAR
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ORDERING INFORMATION
PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST93CS46B1 Dual-in-line 0°C 10 70°C
ST93CS46M1 SO 8
ST93CS46B6 Dual-in-line -40°C to 85°C 4.5V to 5.5V
ST93CS46M6 SO 8
ST93CS46B3 Dual-in-line -40°C 1o 125°C
ST93CS46M3 SO 8
PACKAGE MECHANICAL DATA
PDIP8 PACKAGE (B)
o e oy VR000295 Dim. mm inches
4 e Min | Typ | Max | Min | Typ | Max
( A 5.08 200
S 8 A1 | 051 0.20
AT AT ‘-f—’
e m A2
B | .356 550 0.014 0.022
——D —
3 B1 | 1.15 1.65|0.045 0.065
_ —E1— 0.204 0.50 | 0.008 0.020
A2 — 10.92 0.430
A
'_I'T D1 1.60 0.063
Al : Lo—fee E
el ._Bll‘ >l||¢— B e on ] E1 7.10 0.280
i eA | 7.95 9.75(0.313 0.384
3 equal spaces @ L 3.30| 3.81 0.130{ 0.150
254
0.100
PSO8 PACKAGE (M)
Oonnmn VR000305 Dim. mm inches
L
‘ ! Min | Typ | Max | Min | Typ | Max
A 1.75 .069
fr — 3 A1 | 010 004 010
,i_‘ D1 A2 1.65 065
eA B | 035 0.48| 014 019
le——— [ —»
£l c | o1 0.25| .007 010
A% o p—E— D | 480 500 .189 197
_I A D1 0.60 024
i I“r“ ! = E | 380 4.00] 150 157
Al
el s—ia ¢ L E1
B eA | 580 6.20| 228 244
3 equal spaces @ et 127 050
127 L | 040 127 .018 050
0.050
L§y SGS-THOMSON 1813
’ o MICROELECTRONICS

373







Lv7 SGS- o
/A msm%@gégvlgal@smnt@ug

ST93CS47

1 KBITS (64 x 16 ) SERIAL ACCESS CMOS EEPROM MEMORY

» 2.5V - 5.5V SINGLE POWER SUPPLY IN ALL
MODES

= USER DEFINED SIZE OF A MEMORY SEC-
TION PROTECTED AGAINST WRITE.

= WORD AND PAGE WRITE MODES.

= HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY.

= TYPICAL : OVER 1 000 000 ERASE/WRITE CY-
CLES.

= OVER 10 YEARS DATA RETENTION.

» SELF TIMED PROGRAMMING CYCLE WITH

= READY/BUSY SIGNAL IN PROGRAMMING
MODE.

= SEQUENTIAL REGISTER READ.

PIN NAMES

CS |Chip Select
SK _|Serial Data Clock
| D¢ |Serial Data Input
Do |Serial Data Output
GND |Ground
PE | Program Enable
PRE | Protect Register Enable
Vcc  FPower Supply
NC | Not Connected

DESCRIPTION

The ST93CS47 is a 1024 bits non volatile mem-
ory fabricated using SGS-THOMSON highly re-
liable CMOS EEPROM technology

It is an external memory accessed via a simple
serial interface and it works with a power supply
voltage as low as 2.5V.

The 1K bits memory capacity is divided in 64
registers of 16 bits each. A special feature of this
device allows the user to protect data against any
modification in "N" register (0 < N<64). Since
these N registers are following each other, there
is no other need to protect them than programm-
ing the address of the first register to be pro-
tected into specific on chip register called the
"memory protect register".

January1990

PSO8

(Ordering information at the end of the datasheet)

PIN CONNECTION

Dual-in-line Package (B) - top view

vCcC
PRE
PE

GND

VR000224

SO Package (M) - top view

csf1 8 vce
skf2 7[ PRE
DI |3 6 PE
DOf4 5[ GND

VR000232
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It is also possible to protect permanently the data
of these N registers by using a one time only
instruction (PRDS) after wich the address in the
protect register cannot be altered.

Thereafter, all attemps to alter data in a register
whose address is equal to or greater than the
address stored in the "protected register” will be
aborted.

The "read" instruction loads the address of the
first register to be read in to an 6 bits address
pointer. Then the data is clocked out serially on
the "Do" pin. Since the address pointer automat-
ically shifts to the following register address it is
possible, if the "CS" is held high, to produce a
serial data stream. In that case the entire memory
can be read in one continuous data stream or as
registers of varying length from 16 to 1024 bits.
Thus the ST93CS47 can be viewed as a non
volatile shift register. In a programming mode the
ST93CS47 do not require an erase cycle prior to
the write instructions. All programming cycles are
completely self-timed for simplified operations.
The Ready/Busy status of the shift is available on
the "Do" pin if "CS" is brought "high" following the
initiation of "Write" cycle. The standard "Write"
cycle allows to write 16 bits at a time into one of
the 64 data registers. (If the address of the regis-
ter to be written is less than the address of "
Protect Register")

Another write instruction :"PAWRITE" (parallel
write) makes possible to write up to 4 words of 16
bits each as the same time. The design of the
ST93CS47 and the processing with the technol-
ogy yields to typical endurance over 1 million
cycles and data retention greater than 10 years
after.

FUNCTIONAL DESCRIPTION :
The ST93CS47 has 11 instructions described in

the table 1. Note that the MSB of any instruction
is a"1" and is viewed as a start bit in the interface
sequence.

213 L3y, S¢S THOMSON

The next 2 bits carry the OP code and the follow-
ing 6 bits the address for the registers selection.
*Read (READ) :

The read (READ) instruction outputs serial data
on the Do pin. After a READ instruction is re-
ceived, the instruction and address are decoded,
followed by data transfer from the sellected mem-
ory register into a 16 bits serial outshift register. A
dummy bit (logical 0) precedes the 16 bits data
output string. An ouput data changes are initiated
by a low to high transition of the SK clock. The
memory automatically cycles to the next register
after 16 data bits are clocked out. Thus if CS is
not brought low (stop condition), the device is in
the NON VOLATILE SHIFT REGISTER mode of
operation. In this mode the dummy bit is sup-
pressed and continuous string of data is ob-
tained.

* Write Enable (WEN) :

When Vcc is applied to a part, it powers up in the
write Disable (WDS) state. Therefore all pro-
gramming modes must be preceded by Write
Enable (WEN) instruction. Once a Write Enable
instruction is executed programming remains en-
abled untill a Write Disable (WDS) instruction is
executed or Vcc is removed from the part.

* Write (WRITE) :N°te 1

The write instruction is followed by 16 bits of data
to be written into the specified address. After the
less bit of the data is put on the data- in "DI" pin ,
CS must be brought low before the next rising
edge of the SK Clock. This following edge of CS
initiates the selftimed programming cycle. The PE
pin MUST be held "high" while loading the
WRITE instruction, however, after loading the
WRITE instruction, the PE pin becomes a "Don’t
care". The Do pin indicates the Ready/Busy
status of the chip if CS is brought high after a
minimum of "Tcs".

Do = logical "0" indicates that programming is still
in progress. Do = logical "1" indicates that the
register at the address specified in the instruction
has been written with data pattern specified in the
instruction and the part is ready for another in-
struction.

o MICROELECTRONIGCS
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* Parallel Write (PAWRITE) : No*® 1

The PAWRITE instruction is followed by up to 4
Words of 16 bits of data, to be written starting
from the specified address. after the last bit of
data (Do) is put on the data-in (Dyy pin, CS must
be brought low before the next rising edge SK
clock. This falling edge of the CS initiates the
self-timed programming cycle. The pin must be
held "high" while loading the write instruction,
however, after loading the write PE pin becomes
a "don't care".

The Do pin indicates the Ready/Busy status Chip
if "CS" is brought high after a minimum of "Tcs".
Do = logical "0" indicates that programming is still
in progress. Do = Logical "1" indicates that the
register(s) specified in the instruction as been
written with the data pattern specified in the in-
struction and the part is ready for another instruc-
tion.

Note that only the address bits (As, As4, Az, A2)
will be compared with protect register content,
and the PAWRITE operation will be aborted if
(As, A4, Az, A2) > (As, A4, A3, A2) stored in the
protect register. Note also that, after the recept of
each data word, the 2 low order address bit (A1,
Ao) are internally incremented by one whereas,
the high order five bits of the address remain
constant. Therefore in order to avoid that the ad-
dress rolls over and overwrite the written data,
the user must take care in the software, that in
the PAWRITE mode the final word address has
the same five high order bits than the initial trans-
mitted address.

* Write All (WRALL) : Note !

The Write All (WRALL) instruction is valid only
when the "protect register" has been cleared by
executing a PRCLEAR instruction. The WRALL
instruction will simultaneously program all regis-
ters with a data pattern specified in the instruc-
tion. Like the write instruction the PE pin MUST
be held "high" while loading the WRALL instruc-
tion, however, after loading the WRITE instruction
the PE pin becomes a "don't care". As in the
WRITE mode, the Do pin indicates the
Ready/Busy status of the chip if CS is brought
high after a minimum of "Tcs"

Note 1 : For any programming modes, the "1"
status bit on the Do pin will disappear as soon as
the start bit of a new instruction is presented on
the Di pin.

* Write Disable (WDS) :

To protect against accidental data disturb, the
Write Disable (WDS) instruction disables all pro-
gramming modes and should follow all pro-
gramming operations. Execution of a READ in-
struction is independent of the both the WEN and
WDS Instructions.

*Protect Register Read (PRREAD)

Prelimary note : Since the protect register content
can be the same after a PRWRITE with the
"111111" address and after a PRCLEAR instruc-
tion, a specific bit is added in the protect register
in order to identify the status of the protect regis-
ter. If the protect register has been cleared this
status bit is set to "1" else it is set to "0".

The protect register Read (PRREAD) instruction
outputs on the DO pin the address stored in the
"protect register" and the "protect register status
bit".

The PRE pin MUST be held "high" while loading
the instruction. Following the PRREAD instruction
the 8 bit address stored in the memory "protect
register" and the "protect register status bit" are
transfered to the serial-out shift register. Note that
the "protect register status bit" immediately fol-
lows the 8 bit address string and that, as in the
READ mode, a dummy bit (logical 0) precedes
this 9 bits string.

*Protect Register Enable (PREN)

The protect register Enable (PREN) instruction is
used to enable the PRCLEAR, PRWRITE and
PRDS modes. Before the PREN mode can be
ENTERED. the part must be in the Write Enable
(WEN) mode. Both the PRE and PE pins MUST
be held "high" while loading the instruction.
*Protect Register Clear (PRCLEAR)

The protect register clear (PRCLEAR) instruction
clears the address stored in the protect register
and therefore, enables all registers for the WRITE
and WRALL instruction. The PRE and PE pins
must be held "high" while loading the instruction,
however, after loading the PRCLEAR instruction
the PRE and PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRCLEAR instruction.

[77 SGS-THOMSON 313
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*Protect Register Write (PRWRITE):

The protect register write (PRWRITE) instruction
is used to write into the protect register the ad-
dress of the first register to be protected. After the
PRWRITE instruction is executed, all memory
registers whose addresses are greater than or
equal to the address specified in the protect reg-
ister are protected from the write operation.

The PRE and PE pins must be held "high" while
loading the instruction. However, after loading the
PRWRITE instruction the PRE and PE pins
become "don’t care".

Note that a PREN instruction must immediately
precede a PRWRITE instruction.

INSTRUCTION SET INSTRUCTION FOR ST93CS47

Since, as in the WRITE mode, an autoerase is
performed there is no need that a PRCLEAR
operation precedes a PRWRITE instruction.

* Protect Register Disable (PRDS):

The protect register Disable (PRDS) instruction is
a one time only instruction which renders the pro-
tect register unalterable in the future. Therefore,
the specified registers become PERMANENTLY
protected against data changes. As in the
PRWRITE instruction the PRE and PE pins must
be held "high" while loading the instruction, and
after loading the PRDS instruction the PRE and
PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRDS instruction.

INSTRUCTION |SB| OP CODE ADDRESS DATA | PRE | PE COMMENTS
Reads data stored in memory, start-
READ 1 10 Asho 0 X ing at specified address.
Write enable must precede all pro-
WEN 1 00 11XXXX 0 1 gramming modes.
WRITE 1 01 As-Ao D15-Do 0 1 Writes register if address is unpro-
tected.
D15-Do 0 1 |Writes n registers (n<4) if addresses
PAWRITE 1 " As-Ao are unprotected.
nx(n<4)
Writes all registers. Valid only when
WRALL 1 00 01XXXX 0 1 Protect Register is cleared.
WDS 1 00 00XXXX 0 X | Disables all programming instructions.
PRREAD 1 10 XXXXXX 1 X il::eea'\'ds address stored in Protect Reg-
Must immediately precede
PREN 1 00 11XXXX 1 1 |PRCLEAR, PRWRITE, and PRDS in-
structions.
Clears the "protect register" so that
PRCLEAR 1 " T ! ! no registers are protected from Write.
Programs address into protect Regis-
ter. Thereafter, memory address >
PRWRITE 1 o1 As-ho ! 1 lihe address in protect register are
protected from WRITE.
. One time only instruction after wich
PRDS 1 00 000000 1 1 |the address in the Protect Register
cannot be altered.
413 LNy SGS-THOMSON
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Figure 1 : ST93CS47 Block Diagram
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ABSOLUTE MAXIMUM RATINGS (Note 1)

PARAMETER VALUE UNITS
Ambient Storage Temperature -65 to +150 °C
All Input or Output Voltages Relative to GND +6.5t0 -0.3 \%
Lead Temperature +300 °C
ESD rating i 2000 1T v

CAPACITANCE (note 6) TA = 25°C, f = 1MHz

SYMBOL TEST TYP MAX MIN
Cout Output Capacitance 5 pF
Cin Input Capacitance 5 pF
AC TEST CONDITIONS
Ouputload ........... ..., 1 TTL GATE and C. = 100 pF
Input Pulse Levels . . .................. 0.4V to 2.4V
Timing Measurement Reference Level :
Input . . ... 1V and 2V
Output . .. ... 0.8V and 2V
OPERATING CONDITIONS
Ambient Operating Temperature
ST93C47-1 0°C 70°C
ST93C47-6 -40°C to + 85°C
ST93C47-3 -40°C to +125°C
=B Dual-in-line Package
=M SO8 Package
Positive Power Supply 2.5V to 5.5V
o= [O7R- Al
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DC & AC ELECTRICAL CHARACTERISTICS (Vcc =

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN | MAX | UNITS
lcct Operating Current ST93CS47-1 CS=Vi4, SK=1MHz 2
CMOS Input Levels ST93CS47-6  |SK=0.5 MHz 2 mA
ST93CS47-3  [SK=0.5 MHz 2
'cc2 Operating Current ST93CS47-1 CS=Vin, SK=1MHz 3
TTL Input Levels ST93CS47-6 SK=0.5 MHz 3 mA
ST93CS47-3  |SK=0.5 MHz 4
'cc3 Standby Current ST93CS47-1 CS =0V 50
ST93CS47-6 100 BA
ST93CS47-3 100
o Input Leakage ST93CS47-1 Vin = 0V to Vee -2.5 25
ST93CS47-3 -10 10 pA
ST93CS47-6 -10 10 pA
oL Output Leakage ST93CS47-1 Vourt = 0V to Vce -2.5 25
ST93CS47-3 -10 10 pA
ST93CS47-6 -10 10 pA
ViL Input Low Voltage -0.1 0.8 v
VIH Input High Voltage 2 Y1CC v
VoL1 Output Low Voltage 'OL =2.1 mA 0.4 v
VOH1 Output High Voltage 'OH = -400 pA 2.4 v
VoL2 Output Low Voltage 'OL = 10 pA 0.2 v
VOH2 Output High Voltage 'OH = -10 pA XCQC' v
sk SK Clock Frequecy ST93CS47-1 0 1
ST93CS47-3 0 05 | MHz
ST93CS47-6 0 0.5
'SKH SK High Time ST93CS47-1 (Note 2) 250
ST93CS47-3 (Note 3) 500 ns
ST93CS47-6 (Note 3) 500
SKL SK Low Time ST93CS47-1 (Note 2) 250
ST93CS47-3 (Note 3) 500 ns
ST93CS47-6  |(Note 3) 500
‘cs Minimum CS Low Time ST93CS47-1 (Note 4) 250
ST93CS47-3 (Note 5) 500 ns
ST93CS47-6  |(Note 5) 500
'css CS Set-up Time ST93CS47-1 Relative to SK 50
ST93CS47-3 100 ns
ST93CS47-6 100
'PRES PRE Set-up Time ST93CS47-1 Relative to SK 50
ST93CS47-3 100 ns
ST93CS47-6 100
Kz, S5THONGON =
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DC & AC ELECTRICAL CHARACTERISTICS (Vcc = 2.5V to 5.5V unless otherwise specified) continued

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN MAX | UNITS
'PES PE Set-up Time ST93CS47-1 Relative to SK 50
ST93CS47-3 100
ST93CS47-6 100
'DIS DI Set-up Time ST93CS47-1 Relative to SK 100
ST93CS47-3 200
ST93CS47-6 200
'CSH CS Hold Time Relative to SK 0
'PEH PE Hold Time ST93CS47-1 Relative to CS 250
ST93CS47-3 Relative to CS 500
ST93CS47-6 Relative to CS 500
'PREH PRE Hold Time Relative to SK 0 ns
'DIH DI Hold Time ST93CS47-1 Relative to SK 100
ST93CS47-3 200
ST93CS47-6 200
PD1 Output Delay to "1" ST93CS47-1 AC TEST 500
ST93CS47-3 1000
ST93CS47-6 ’ 1000
'PDO Output Delay to "0" ST93CS47-1 AC TEST 500
ST93CS47-3 1000
ST93CS47-6 1000
'sv CS to Status Valid ST93CS47-1 AC TEST 500
ST93CS47-3 1000
ST93CS47-6 1000
'DF CS to DO in TRI STATE ST93CS47-1 AC TEST 100
ST93CS47-3 CS=Vy 200
ST93CS47-6 200
‘wp Write Cycle Time 10 ms
Endurance Typical : 1 000 000 cycles
NOTE: 1. Stress above those listed under "absolute maximum ratings" may cause permanent damage to the device.This is a

o o

8/13

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

. The Sk freq y specification for cc cial parts specifies a minimum SK clock period of 1 microsecond,

therefore in an SK clock cycle tskn + tsku must be greater than or equal to 1 microsecond. For example if tsk. =
250 ns then the maximum tskn = 750 ns in order to meet the SK frequency specification.

. The Sk freq y specification for Extended Temperature specifies a a minimum SK clock period of 2 micro-

second, therefore in an SK clock cycle tskn + tsku must be greater than or equal to 2 microsecond. For example if
tsk. = 500 ns then the maximum tskn = 1.5 ns in order to meet the SK frequency specification.

. For commercial parts CS must be brought low for a minimum of 250 ns (tcs) between consecutive instruction

cycles.

. For Extended Temperature CS must be brought low for a minimum of 500 ns (tcs) between consecutive in-

struction cycles.
This parameter is periodically sampled and not 100% tested.

382
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Figure 2 : Synchronous Data Timing
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Figure 5 : WDS
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Figure 6 : WRITE
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Figure 7 : PAWRITE

PRE = 0

Saaiaipipipipipipigipigigisipigiyipipisipipigipipiginipipigipipigipipinigipiy!

PE J v v i !\\

tcs
cs / ik L it STANDBY
CHECK STATUS >
I 5 (20 S S 0 5 S 0 S O "
tsv
torF
TRI-STATE

>¢
0 BUSY TRI-STATE
ﬁa\‘

le— te/w
VR000236

10/13 ‘7— SGS-THOMSON

> MICROELECTRONICS
384



ST93CS47

Figure 8 : PRDS
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Figure 10 : PRREAD
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Figure 11 : PREN
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ORDERING INFORMATION

PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST93CS47B1 Dual-in-line 0°C to 70°C
ST93CS47M1 SO 8
ST93CS47B6 Dual-in-line -40°C to 85°C 2.5V to 5.5V
ST93CS47M6 SO 8
ST93CS47B3 Dual-in-line -40°C to 125°C
ST93CS47M3 SO 8
PACKAGE MECHANICAL DATA
PDIP8 PACKAGE (B)
oo e VR000295 - -
4 1e Dim. mm inches
( Min | Typ | Max | Min | Typ | Max
s 8 A 5.08 200
iadaaiiad o A1l | 051 0.20
s« D1
A2
* D i £ B | 356 550 0.014 0.022
— Bt | 1.15 1.65) 0.045 0.065
AR = 0.204 0.50| 0.008 0.020
A
'—I 10.92 0.430
Tar - c D1 160 0.063
el »I—L »MI~— B E
| Bl»f | fe——eA
e E1 7.10 0.280
3 equal spaces @ eA | 7.95 9.75(0.313 0.384
254 L 3.30| 3.81 0.130| 0.150
0.100
PSO8 PACKAGE (M)
0nnn VR000305 Dim i inches
° '
‘ Min | Typ | Max | Min | Typ | Max
A 1.75 069
5 8
oot At | 010 004 010
D1 A2 165 065
D eA B | 035 0.48| .014 019
El c | 019 0.25| 007 010
E
Y] _ —’I D | 480 5.00| .189 197
Il T E—Lﬂl A . D1 0.60 024
T =¥ E | 380 4.00| 150 157
Al LL C
el s—i« E1
B eA | 580 6.20( .228 244
3 equal spaces @ et 1.27 -050
127 L | 040 1.27| 016 050
0.050
Ly7 SGS-THOMSON 1313
’l@ MICROELECTRONICS
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2 K BITS (128 x 16) SERIAL ACCESS CMOS EEPROM MEMORY

= USER DEFINED SIZE OF A MEMORY SEC-
TION PROTECTED AGAINST WRITE.

= WORD AND PAGE WRITE MODES.

= HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY.

= TYPICAL : OVER 1 000 000 ERASE/WRITE CY-
CLES.

= OVER 10 YEARS DATA RETENTION.

= SINGLE POWER SUPPLY IN ALL MODES 5V

+10 % PDIP8 PSO8 PSO14
» SELF TIMED PROGRAMMING CYCLE WITH

AUTOERASE (Ordering information at the end of the datasheet)
» READY/BUSY SIGNAL IN PROGRAMMING

MODE.
= SEQUENTIAL REGISTER READ. PIN CONNECTION
PIN NAMES Dual-in-line Package (B) - top view

CS | Chip Select

SK | Serial Data Clock
Di | Serial Data Input
Do |Serial Data Output

GND |Ground Tmo00ees
PE | Program Enable
PRE | Protect Register Enable SO Package (M) - top view
Vcc | Power Supply
NC |Not Connected Cs | 1 8 [] vee
SK [ 2 7 ] PRE
Dl | 3 6 ] PE
DESCRIPTION o1l 4 5 ) oo
The ST93CS56 is a 2048 bits non volatile mem-
ory fabricated using SGS-THOMSON highly re- : VROD0232

liable CMOS EEPROM technology.

It is an external memory accessed via a simple SO Package (ML) - top view

serial interface. Ne [ 1 14 [] NC
The 2K bits memory capacity is divided in 128 csf 2 18 ] vee
registers of 16 bits each. A special feature of this

device allows the user to protect data against any Sk 12 | PRE
modification in "N" register (0 < N<128). Since NC[l 4 11 ] NC
these N registers are following each other, there DI |5 10 PE
is no other need to protect them than programm- DO [l 6 9 [] GND
ing the address of the first register to be pro- NC[7 8 [ NC
tected into specific on chip register called the

"memory protect register”. VR000233
January 1990 1/14
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It is also possible to protect permanently the data
of these N.registers by using a one time only
instruction (PRDS) after wich the address in the
protect register cannot be altered.

Thereafter, all attemps to alter data in a register
whose address is equal to or greater than the
address stored in the "protected register” will be
aborted.

The "read" instruction loads the address of the
first register to be read in to an 8 bits address
pointer. Then the data is clocked out serially on
the "Do" pin. Since the address pointer automat-
ically shifts to the following register address it is
possible, if the "CS" is held high, to produce a
serial data stream. In that case the entire memory
can be read in one continuous data stream or as
registers of varying length from 16 to 2048 bits.
Thus the ST93CS56 can be viewed as a non
volatile shift register. In a programming mode the
ST93CS56 do not require an erase cycle prior to
the write instructions. All programming cycles are
completely self-timed for simplified operations.
The Ready/Busy status of the shift is available on
the "Do" pin if "CS" is brought "high" following the
initiation of "Write" cycle. The standard "Write"
cycle allows to write 16 bits at a time into one of
the 128 data registers. (If the address of the reg-
ister to be written is less than the address of "
Protect Register")

Another write instruction :"PAWRITE" (parallel
write) makes possible to write up to 4 words of 16
bits each as the same time. The design of the
ST93CS56 and the processing with the technol-
ogy yields to typical endurance over 1 million
cycles and data retention greater than 10 years
after.

FUNCTIONAL DESCRIPTION :

The ST93CS56 has 11 instructions described in
the table 1. Note that the MSB of any instruction
isa"1" and is viewed as a start bit in the interface

sequence.
The next 2 bits carry the OP code and the follow-

ing 8 bits the address for the registers selection.
Note that the first address bit A7 is a "don’t care"
for this 2K memory.

214 [’7 SGS-THOMSON

*Read (READ) :

The read (READ) instruction outputs serial data
on the Do pin. After a READ instruction is re-
ceived, the instruction and address are decoded,
followed by data transfer from the sellected mem-
ory register into a 16 bits serial outshift register. A
dummy bit (logical 0) precedes the 16 bits data
output string. An ouput data changes are initiated
by a low to high transition of the SK clock. The
memory automatically cycles to the next register
after 16 data bits are clocked out. Thus if CS is
not brought low (stop condition), the device is in
the NON VOLATILE SHIFT REGISTER mode of
operation. In this mode the dummy bit is sup-
pressed and continuous string of data is ob-
tained.

* Write Enable (WEN) :

When Vcc is applied to a part, it powers up in the
write Disable (WDS) state. Therefore all pro-
gramming modes must be preceded by Write
Enable (WEN) instruction. Once a Write Enable
instruction is executed programming remains en-
abled untill a Write Disable (WDS) instruction is
executed or Vcc is removed from the part.

* Write (WRITE) :Note 1

The write instruction is followed by 16 bits of data
to be written into the specified address. After the
less bit of the data is put on the data- in "DI" pin,
CS must be brought low before the next rising
edge of the SK Clock. This following edge of CS
initiates the selftimed programming cycle. The PE
pin MUST be held "high" while loading the
WRITE instruction, however, after loading the
WRITE instruction, the PE pin becomes a "Don’t
care". The Do pin indicates the Ready/Busy
status of the chip if CS is brought high after a
minimum of "Tcs".

Do = logical "0" indicates that programming is still
in progress. Do = logical "1" indicates that the
register at the address specified in the instruction
has been written with data pattern specified in the
instruction and the part is ready for another in-
struction.

o MICROELECTRONICS
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* Parallel Write (PAWRITE) : Note !

The PAWRITE instruction is followed by up to 4
Words of 16 bits of data, to be written starting
from the specified address. after the last bit of
data (Do) is put on the data-in (Dyy pin, CS must
be brought low before the next rising edge SK
clock. This falling edge of the CS initiates the
self-timed programming cycle. The pin must be
held "high" while loading the write instruction,
however, after loading the write PE pin becomes
a "don'’t care".

The Do pin indicates the Ready/Busy status Chip
if "CS" is brought high after a minimum of "Tcs".
Do = logical "0" indicates that programming is still
in progress. Do = Logical "1" indicates that the
register(s) specified in the instruction as been
written with the data pattern specified in the in-
struction and the part is ready for another instruc-
tion.

Note that only the 5 address bits As to A2 will be
compared with protect register content, and the
PAWRITE operation will be aborted if (As, As, Ag,
As, A2) 2 (Ae, As, A4, Az, A2) stored in the protect
register. Note also that, after the reciept of each
data word, the 2 low order address bit (A1, Ao) are
internally incremented by one whereas, the high
order five bits of the address remain constant.
Therefore in order to avoid that the address rolls
over and overwrite the written data, the user must
take care in the software, that in the PAWRITE
mode the final word address has the same five
high order bits than the initial transmitted ad-
dress.

* Write All (WRALL) : Note 1

The Write All (WRALL) instruction is valid only
when the "protect register" has been cleared by
executing a PRCLEAR instruction. The WRALL
instruction will simultaneously program all regis-
ters with a data pattern specified in the instruc-
tion. Like the write instruction the PE pin MUST
be held "high" while loading the WRALL instruc-
tion, however, after loading the WRITE instruction
the PE pin becomes a "don't care". As in the
WRITE mode, the Do pin indicates the
Ready/Busy status of the chip if CS is brought
high after a minimum of "Tcs"

Note 1 : For any programming modes, the "1"
status bit on the Do pin will disappear as soon as
the start bit of a new instruction is presented on
the D pin.

* Write Disable (WDS) :

To protect against accidental data disturb, the
Write Disable (WDS) instruction disables all pro-
gramming modes and should follow all pro-
gramming operations. Execution of a READ in-
struction is independent of the both the WEN and
WDS Instructions.

*Protect Register Read (PRREAD)

Prelimary note : Since the protect register content
can be the same after a PRWRITE with the
"111111" address and after a PRCLEAR instruc-
tion, a specific bit is added in the protect register
in order to identify the status of the protect regis-
ter. If the protect register has been cleared this
status bit is set to "1" else it is set to "0".

The protect register Read (PRREAD) instruction
outputs on the DO pin the address stored in the
"protect register" and the "protect register status
bit".

The PRE pin MUST be held "high" while loading
the instruction. Following the PRREAD instruction
the 8 bit address stored in the memory "protect
register" and the "protect register status bit" are
transfered to the serial-out shift register. Note that
the "protect register status bit" immediately fol-
lows the 8 bit address string and that, as in the
READ mode, a dummy bit (logical 0) precedes
this 9 bits string.

*Protect Register Enable (PREN)

The protect register Enable (PREN) instruction is
used to enable the PRCLEAR, PRWRITE and
PRDS modes. Before the PREN mode can be
ENTERED. the part must be in the Write Enable
(WEN) mode. Both the PRE and PE pins MUST
be held "high" while loading the instruction.
*Protect Register Clear (PRCLEAR)

The protect register clear (PRCLEAR) instruction
clears the address stored in the protect register
and therefore, enables all registers for the WRITE
and WRALL instruction. The PRE and PE pins
must be held "high" while loading the instruction,
however, after loading the PRCLEAR instruction
the PRE and PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRCLEAR instruction.

L37, S6S:THOMSON 314
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*Protect Register Write (PRWRITE):

The protect register write (PRWRITE) instruction
is used to write into the protect register the ad-
dress of the first register to be protected. After the
PRWRITE instruction is executed, all memory
registers whose addresses are greater than or
equal to the address specified in the protect reg-
ister are protected from the write operation.

The PRE and PE pins must be held "high" while
loading the instruction. However, after loading the
PRWRITE instruction the PRE and PE pins
become "don’t care".

Note that a PREN instruction must immediately
precede a PRWRITE instruction.

INSTRUCTION SET INSTRUCTION FOR ST93CS56

Since, as in the WRITE mode, an autoerase is
performed there is no need that a PRCLEAR
operation precedes a PRWRITE instruction.

* Protect Register Disable (PRDS):

The protect register Disable (PRDS) instruction is
a one time only instruction which renders the pro-
tect register unalterable in the future. Therefore,
the specified registers become PERMANENTLY
protected against data changes. As in the
PRWRITE instruction the PRE and PE pins must
be held "high" while loading the instruction, and
after loading the PRDS instruction the PRE and
PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRDS instruction.

INSTRUCTION |SB| OP CODE ADDRESS DATA | PRE | PE COMMENTS
Reads data stored in memory, start-
READ 1 10 Ar-Ao 0 X ing at specified address.
WEN 1 00 TIXXXXXX 0 1 Write epable must precede all pro-
gramming modes.
Writes register if address is unpro-
WRITE 1 01 A7-Ao D15-Do 0 1 tected.
D15-D 1 i i i
PAWRITE 1 11 Ar-Ao 15-Do 0 Writes n registers (n<4) if addresses
are unprotected.
nx(n<4)
Writes all registers. Valid only when
WRALL 1 00 ODXXXXX | DisDo | 0 T Protect Register is cleared.
WDS 1 00 00XXXXXX 0 X |Disables all programming instructions.
PRREAD 1 10 XXXXXKXX 1 X iFS{;eeards address stored in Protect Reg-
Must immediately precede
PREN 1 00 TIXXXXXX 1 1 |PRCLEAR, PRWRITE, and PRDS in-
structions.
PRCLEAR 1 11 11111114 1 1 Clearsh the "protect register" so tha.t
no registers are protected from Write.
Programs address into protect Regis-
ter. Thereafter, memory address >
PRWRITE 1 ot A7-Ao 1 1 lthe address in protect register are pro-
tected from WRITE.
One time only instruction after wich
PRDS 1 00 00000000 1 1 |the address in the Protect Register
cannot be altered.
414 L§7 SGS-THOMSON
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Figure 1 : ST93CS56 Block Diagram
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ABSOLUTE MAXIMUM RATING (note 1)

PARAMETER VALUE UNITS
Ambient Storage Temperature -65 to +150 °C
All Input or Output Voltages Relative to GND +6.5 t0 -0.3 \
Lead Temperature +300 °C
ESD rating 2000 Vv
CAPACITANCE (note 6) TA = 25°C, f = 1 MHz
SYMBOL TEST TYP MAX MIN
Cour Output Capacitance 5 pF
Cin Input Capacitance 5 _pF
AC TEST CONDITIONS
Ouputload ........... ..., 1 TTL GATE and CL = 100 pF
Input Pulse Levels . . .................. 0.4V to 2.4V
Timing Measurement Reference Level :
Input . . ... . 1V and 2V
Output .. ... 0.8V and 2V
OPERATING CONDITIONS
Ambient Operating Temperature
ST93C56-1 0°C 70°C
ST93C56-6 -40°C to + 85°C
ST93C56-3 -40°C to +125°C
= B Dual-in-line Package
=M SO8 Package
-=ML SO14 Package
Positive Power Supply 4.5V to 5.5V
= ' [OTR Al
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DC & AC ELECTRICAL CHARACTERISTICS (VCC = 5V £ 10 % unless otherwise specified)

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN | MAX | UNITS
'cct Operating Current ST93CS56-1 CS=ViH, SK=1MHz 2
CMOS Input Levels ST93CS56-6  |SK=0.5 MHz 2 mA
ST93CS56-3 | SK=0.5 MHz 2
'cc2 Operating Current ST93CS56-1 CS=Vi, SK=1MHz 3
TTL Input Levels ST93CS56-6 | SK=0.5 MHz 3 mA
ST93CS56-3 | SK=0.5 MHz 4
'cca Standby Current ST93CS56-1 CS =0V 50
ST93CS56-6 100 | HA
ST93CS56-3 100
L Input Leakage ST93CS56-1 Vin = OV to Ve 25 | 25
ST93CS56-3 -10 10 pA
ST93CS56-6 -10 10 nA
'oL Output Leakage ST93CS56-1 Vout = 0V to Vee 25 25
ST93CS56-3 -10 10 pA
ST93CS56-6 -10 10 uA
ViL Input Low Voltage -0.1 0.8 Vv
ViH Input High Voltage 2 |vce+ %
VoL1 Output Low Voltage 'OL=2.1mA 0.4 Y%
VOH1 Output High Voltage 'OH = -400 pA 2.4 v
VoL2 Output Low Voltage 'OL = 10 uA 0.2 %
VOH2 Output High Voltage 'OH =-10 pA Vee-0.2 v
sk SK Clock Frequecy ST93CS56-1 0 1
ST93CS56-3 0 05 | MHz
ST93CS56-6 0 0.5
'SKH SK High Time ST93CS56-1 (Note 2) 250
ST93CS56-3 (Note 3) 500 ns
ST93CS56-6  |(Note 3) 500
'SKL SK Low Time ST93CS56-1 (Note 2) 250
ST93CS56-3 (Note 3) 500 ns
ST93CS56-6 | (Note 3) 500
'cs Minimum CS Low Time ST93CS56-1 (Note 4) 250
ST93CS56-3 (Note 5) 500 ns
ST93CS56-6 | (Note 5) 500
‘css CS Set-up Time ST93CS56-1 Relative to SK 50
ST93CS56-3 100 ns
ST93CS56-6 100
'PRES PRE Set-up Time ST93CS56-1 Relative to SK 50
ST93CS56-3 100 ns
ST93CS56-6 100
I ST ALt e
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DC & AC ELECTRICAL CHARACTERISTICS (VCC =5V + 10 % ) continued

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN MAX | UNITS
'PES PE Set-up Time ST93CS56-1 Relative to SK 50
ST93CS56-3 ' 100
ST93CS56-6 100
DIS DI Set-up Time ST93CS56-1 Relative to SK 100
ST93CS56-3 200
ST93CS56-6 200
'CSH CS Hold Time Relative to SK 0
'PEH PE Hold Time ST93CS56-1 Relative to CS 250
ST93CS56-3 Relative to CS 500
ST93CS56-6 Relative to CS 500
'PREH PRE Hold Time Relative to SK 0 e
'DIH DI Hold Time ST93CS56-1 Relative to SK 100
ST93CS56-3 200
ST93CS56-6 200
PD1 Output Delay to "1" ST93CS56-1 AC TEST 500
ST93CS56-3 1000
ST93CS56-6 1000
PDO Output Delay to "0" ST93CS56-1 AC TEST 500
ST93CS56-3 1000
ST93CS56-6 1000
'sv CS to Status Valid ST93CS56-1 AC TEST 500
ST93CS56-3 1000
ST93CS56-6 1000
'DF CS to DO in TRI STATE ST93CS56-1 AC TEST 100
ST93CS56-3 CS=VuiL 200
ST93CS56-6 : 200
‘wp Write Cycle Time 10 ms
Endurance - Typical : 1 000 000 cycles
NOTE : 1.Stress above those listed under "absolute maximum ratings" may cause permanent damage to the device.This is a

o o

8/14

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

. The Sk frequency specification for commercial parts specifies a minimum SK clock period of 1 microsecond, therefore

in an SK clock cycle tsku + tsk. must be greater than or equal to 1 microsecond. For example if tSKL = 250 ns then
the maximum tsku = 750 ns in order to meet the SK frequency specification.

. The Sk frequency specification for Extended Temperature specifies a a minimum SK clock period of 2 microsecond,

therefore in an SK clock cycle tski + tsk. must be greater than or-equal to 2 microsecond. For example if tSKL =
500 ns then the maximum tsku = 1.5 ns in order to meet the SK frequency specification.

. For commercial parts CS must be brought low for a minimum of 250 ns (tCS) between consecutive instruction

cycles.

. For Extended Temperature CS must be brought low for a minimum of 500 ns (tCS) between consecutive instruction

cycles.

. This parameter is periodically sampled and not 100% tested.
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Figure 2 : Synchronous Data Timing
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Figure 3 : READ
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* Address kit A7 is o “don’t care’ for ST93CSS6

° The Memory automatically cycles to the next Register

Figure 4 : WEN
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Figure 5 : WDS
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Figure 6 : WRITE
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Figure 7 : PAWRITE
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Figure 8 : PRDS
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ONE TIME ONLY instruction o PREN cycle must IMMEDIATELY precede o PRDS CYCLE

Figure 9 : WRALL
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Figure 10 : PRREAD
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Figure 11 : PREN

DO = TRI-STATE
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A WEN cycle must precede o PREN cycle
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Figure 12 : PR CLEAR
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VR000066

Figure 13 : PR WRITE
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A PREN cycle must IMMEDIATELY precede o PRWRITE CYCLE
* Address bit A7is a “don't cdare’ for ST93CSS6
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ORDERING INFORMATION

PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST93CS56B1 Dual-in-line
ST93CS56M1 s08 0°C to 70°C

ST93CS56ML1 . S0 14
ST93CS56B6 Dual-in-line 4.5V to0 5.5V
ST93CS56M6 S0 8 -40°C to 85°C

ST93CS56MLE SO 14
ST93CS56B3 Dual-in-line
ST93CS56M3 S0 8 -40°C to 125°C

ST93CS56ML3 SO 14

PACKAGE MECHANICAL DATA
PSO14 PACKAGE (ML)

onnonaon VR000306 Dim. o inches
7 *
Min | Typ | Max | Min | Typ | Max
A 1.75 .069
8 14
3 v A1 | 0.0 0.20| .004 .008
»e D1 A2 1.60 0.063
! eA
D 1 B | 035 0.46| .014 018
— £ —] c | o019 0.25| .007 .010
Ael | | D | 855 8.75| 337 344
A
._I(H oy Ujl 4 L bt 0.68 027
-
T_ Al ¢ 0 E | 380 4.00| .150 157
el w—i- E1 | 460 5.30| .181 .209
Bote

eA | 580 6.20| .228 244

6 equal spaces @ et 127 050
127 L 0.50 1.27| .020 .050

0.050
[Nz SGS-THOMSON 19/14
7L MICROELECTRONICS

401




ST93CS56

PDIP8 PACKAGE (B)

Tte M Wi M i VR000295 - -
4 1* Dim. mm inches
Q Min | Typ | Max | Min | Typ | Max
s 3 A 5.08 200
il o Al | 051 0.20
"—9« D1 2
* D > £ B | .356 550 0.014 0.022
—r1 Bl | 1.15 1,65 0.045 0.065
Cc 0204 0.50| 0.008 0.020
D 10.92 0.430
c D1 1.60 0.063
! E
Bl —
! eA Ef 7.10 0.280
4————-—»'
3 equal spaces @ oA | 7.95 9.75/0.313 0.384
254 L 3.30| 3.81 0.130| 0.150
0.100
PS0O8 PACKAGE (M)
0nan 0 VR000305 7DTn: ) mm inches W
4
Min | Typ | Max | Min | Typ | Max
A 1.75 069
5 8
T O A1 | 040 004 010
»eD1 A2 1.65 065
D eA — B | 035 048] .014 019
) c | 019 025 .007 010
Y _ E D | 480 5.00| .189 197
AT U_I A . D1 0.60 024
=% E | 3.80 4,00 .150 157
Al C
el s—id _‘ E1
BD <
eA | 5.80 6.20| .228 244
3 equal spoces @ el 1.27 050
1.27 L | 040 1.27| .016 050
0.050
1404 L5y SGS-THOMSON
’ » MICROELECTRONICS
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ST93CS57

2 K BITS (128 x16) SERIAL ACCESS CMOS EEPROM MEMORY

= 2.5V - 5,5V SINGLE POWER SUPPLY IN ALL
MODES

» USER DEFINED SIZE OF A MEMORY SEC-
TION PROTECTED AGAINST WRITE.

= WORD AND PAGE WRITE MODES.

» HIGHLY INCREASED RELIABILITY OF CMOS
EEPROM TECHNOLOGY.

= TYPICAL : OVER 1 000 000 ERASE/WRITE CY-
CLES.

» OVER 10 YEARS DATA RETENTION.

» SINGLE POWER SUPPLY IN ALL MODES 5V
+10 %

» SELF TIMED PROGRAMMING CYCLE WITH
AUTOERASE

= READY/BUSY SIGNAL IN PROGRAMMING
MODE.

»n SEQUENTIAL REGISTER READ.

PIN NAMES

CS |Chip Select

SK | Serial Data Clock

Dy |Serial Data Input

Do |Serial Data Output
GND | Ground

PE _|Program Enable
PRE__ | Protect Register Enable
Vcc | Power Supply

NC  [Not Connected

DESCRIPTION

The ST93CS57 is a 2048 bits non volatile mem-
ory fabricated using SGS-THOMSON highly re-
liable CMOS EEPROM technology.

It is an external memory accessed via a simple
serial interface.

The 2K bits memory capacity is divided in 128
registers of 16 bits each. A special feature of this
device allows the user to protect data against any
modification in "N" register (0 < N<128). Since
these N registers are following each other, there
is no other need to protect them than programm-
ing the address of the first register to be pro-
tected into specific on chip register called the
"memory protect register".

January 1990

L
o

il
\h\‘\‘\“\‘\“‘
1Y

PDIP8 PSO8 PSO14

(Ordering information at the end of the datasheet)

i
& Y

PIN CONNECTION

PDIP8 Package (B) - top view

vce
PRE
PE

GND

VR000224

PSO8 Package (M) - top view

cs[1 8 vec
sK[2 7 [ PRE
DI |38 6] PE
DOl 4 5[ GND

VR000232

PSO14 Package (ML) - top view

Ne ] 1 14 ] NC
csflz2 13 vce
SKflsa 12 PRE
NC[l 4 11 NC
DI |5 10 PE
Dof 6 9 [] GND
N[ 7 8 | NG

VR000233
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It is also possible to protect permanently the data
of these N registers by using a one time only
instruction (PRDS) after wich the address in the
protect register cannot be altered.

Thereatfter, all attemps to alter data in a register
whose address is equal to or greater than the
address stored in the "protected register" will be
aborted.

The "read" instruction loads the address of the
first register to be read in to an 8 bits address
pointer. Then the data is clocked out serially on
the "Do" pin. Since the address pointer automat-
ically shifts to the following register address it is
possible, if the "CS" is held high, to produce a
serial data stream. In that case the entire memory
can be read in one continuous data stream or as
registers of varying length from 16 to 2048 bits.
Thus the ST93CS57 can be viewed as a non
volatile shift register. In a programming mode the
ST93CS57 do not require an erase cycle prior to
the write instructions. All programming cycles are
completely self-timed for simplified operations.
The Ready/Busy status of the shift is available on
the "Do" pin if "CS" is brought "high" following the
initiation of "Write" cycle. The standard "Write"
cycle allows to write 16 bits at a time into one of
the 128 data registers. (If the address of the reg-

ister to be written is less than the address of ".

Protect Register")

Another write instruction "PAWRITE" (parallel
write) makes possible to write up to 4 words of 16
bits each as the same time. The design of the
ST93CS57 and the processing with the technol-
ogy vYields to typical endurance over 1 million
cycles and data retention greater than 10 years
after.

FUNCTIONAL DESCRIPTION :

The ST93CS57 has 11 instructions described in
the table 1. Note that the MSB of any instruction
isa"1" and is viewed as a start bit in the interface
sequence.

The next 2 bits carry the OP code and the follow-
ing 8 bits the address for the registers selection.
Note that the first address bit A7 is a "don’t care"
for this 2K memory.

214 57 SGS-THOMSON

*Read (READ) :
The read (READ) instruction outputs serial data

* on the Do pin. After a READ instruction is re-

ceived, the instruction and address are decoded,
followed by data transfer from the sellected mem-
ory register into a 16 bits serial outshift register. A
dummy bit (logical 0) precedes the 16 bits data
output string. An ouput data changes are initiated
by a low to high transition of the SK clock. The
memory automatically cycles to the next register
after 16 data bits are clocked out. Thus if CS is
not brought low (stop condition), the device is in
the NON VOLATILE SHIFT REGISTER mode of
operation. In this mode the dummy bit is sup-
pressed and continuous string of data is ob-
tained.

* Write Enable (WEN) :
When Vcc is applied to a part, it powers up in the
write Disable (WDS) state. Therefore all pro-

"~ gramming modes must be preceded by Write

Enable (WEN) instruction. Once a Write Enable
instruction is executed programming remains en-
abled untill a Write Disable (WDS) instruction is
executed or Vcc is removed from the part.

* Write (WRITE) :N°t !

The write instruction is followed by 16 bits of data
to be written into the specified address. After the
less bit of the data is put on the data- in "DI" pin ,
CS must be brought low before the next rising
edge of the SK Clock. This following edge of CS
initiates the selftimed programming cycle. The PE
pin MUST be held "high" while loading the
WRITE instruction, however, after loading the
WRITE instruction, the PE pin becomes a "Don’t
care". The Do pin indicates the Ready/Busy
status of the chip if CS is brought high after a
minimum of "Tcs".

Do = logical "0" indicates that programming is still
in progress. Do = logical "1" indicates that the
register at the address specified in the instruction
has been written with data pattern specified in the
instruction and the part is ready for another in-
struction.

» MICROELECTRONICS
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* Parallel Write (PAWRITE) : Note 1

The PAWRITE instruction is followed by up to 4
Words of 16 bits of data, to be written starting
from the specified address. after the last bit of
data (Do) is put on the data-in (Dy) pin, CS must
be brought low before the next rising edge SK
clock. This falling edge of the CS initiates the
self-timed programming cycle. The pin must be
held "high" while loading the write instruction,
however, after loading the write PE pin becomes
a "don't care". ‘
The Do pin indicates the Ready/Busy status Chip
if "CS" is brought high after a minimum of "Tcs".
Do = logical "0" indicates that programming is still
in progress. Do = Logical "1" indicates that the
register(s) specified in the instruction as been
written with the data pattern specified in the in-
struction and the part is ready for another instruc-
tion.

Note that only the 5 address bits As to A2 will be
compared with protect register content, and the
PAWRITE operation will be aborted if (As, As, A4,
Az, A2) > (As, As, A4, A3, A2) stored in the protect
register. Note also that, after the reciept of each
data word, the 2 low order address bit (A1, Ao) are
internally incremented by one whereas, the high
order five bits of the address remain constant.
Therefore in order to avoid that the address rolls
over and overwrite the written data, the user must
take care in the software, that in the PAWRITE
mode the final word address has the same five
high order bits than the initial transmitted ad-
dress.

* Write All (WRALL) ; Note 1

The Write All (WRALL) instruction is valid only
when the "protect register" has been cleared by
executing a PRCLEAR instruction. The WRALL
instruction will simultaneously program all regis-
ters with a data pattern specified in the instruc-
tion. Like the write instruction the PE pin MUST
be held "high" while loading the WRALL instruc-
tion, however, after loading the WRITE instruction
the PE pin becomes a "don't care". As in the
WRITE mode, the Do pin indicates the
Ready/Busy status of the chip if CS is brought
high after a minimum of "Tcs"

Note 1 : For any programming modes, the "1"
status bit on the Do pin will disappear as soon as
the start bit of a new instruction is presented on
the D pin.

* Write Disable (WDS) :

To protect against accidental data disturb, the
Write Disable (WDS) instruction disables all pro-
gramming modes and should follow all pro-
gramming operations. Execution of a READ in-
struction is independent of the both the WEN and
WDS Instructions.

*Protect Register Read (PRREAD)

Prelimary note : Since the protect register content
can be the same after a PRWRITE with the
"111111" address and after a PRCLEAR instruc-
tion, a specific bit is added in the protect register
in order to identify the status of the protect regis-
ter. If the protect register has been cleared this
status bit is set to "1" else it is set to "0".

The protect register Read (PRREAD) instruction
outputs on the DO pin the address stored in the
"protect register" and the "protect register status
bit".

The PRE pin MUST be held "high" while loading
the instruction. Following the PRREAD instruction
the 8 bit address stored in the memory "protect
register" and the "protect register status bit" are
transfered to the serial-out shift register. Note that
the "protect register status bit" immediately fol-
lows the 8 bit address string and that, as in the
READ mode, a dummy bit (logical 0) precedes
this 9 bits string.

*Protect Register Enable (PREN)

The protect register Enable (PREN) instruction is
used to enable the PRCLEAR, PRWRITE and
PRDS modes. Before the PREN mode can be
ENTERED. the part must be in the Write Enable
(WEN) mode. Both the PRE and PE pins MUST
be held "high" while loading the instruction.
*Protect Register Clear (PRCLEAR)

The protect register clear (PRCLEAR) instruction
clears the address stored in the protect register
and therefore, enables all registers for the WRITE
and WRALL instruction. The PRE and PE pins
must be held "high" while loading the instruction,
however, after loading the PRCLEAR instruction
the PRE and PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRCLEAR instruction.

L3y, SGS-THOMSON 314
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*Protect Register Write (PRWRITE):

The protect register write (PRWRITE) instruction
is used to write into the protect register the ad-
dress of the first register to be protected. After the
PRWRITE instruction is executed, all memory
registers whose addresses are greater than or
equal to the address specified in the protect reg-
ister are protected from the write operation.

The PRE and PE pins must be held "high" while
loading the instruction. However, after loading the
PRWRITE instruction the PRE and PE pins
become "don’t care". '
Note that a PREN instruction must immediately
precede a PRWRITE instruction.

INSTRUCTION SET INSTRUCTION FOR ST93CS56

Since, as in the WRITE mode, an autoerase is
performed there is no need that a PRCLEAR
operation precedes a PRWRITE instruction.

* Protect Register Disable (PRDS):

The protect register Disable (PRDS) instruction is
a one time only instruction which renders the pro-
tect register unalterable in"the future. Therefore,
the specified registers become PERMANENTLY
protected against data changes. As in the
PRWRITE instruction the PRE and PE pins must
be held "high" while loading the instruction, and
after loading the PRDS instruction the PRE and
PE pins become "don’t care".

Note that a PREN instruction must immediately
precede a PRDS instruction.

INSTRUCTION SB| OP CODE ADDRESS DATA | PRE | PE COMMENTS
Reads data stored in memory, start-
BEAD 1 10 Ar-Ao 0 X ing at specified address.
WEN 1 00 TAXXXXXX 0 1 Write epable must precede all pro-
gramming modes.
Writes register if address is unpro-
WRITE 1 01 A7-Ao D15-Do 0 1 tected.
PAWRITE 1 1" Ar-Ao DisDo | O 1 | Writes n registers (n<4) if addresses
are unprotected.
nx(n<4) .
Writes all registers. Valid only when
WRALL 1 0o OTXXXXXX Dis-Do 0 1 Protect Register is cleared.
WDS 1 00 00XXXXXX 0 X |Disables all programming instructions.
PRREAD 1 10 XXXXXXXX 1 X iFstteeards address stored in Protect Reg-
Must immediately precede
PREN 1 00 11XXXXXX 1 1 |PRCLEAR, PRWRITE, and PRDS in-
structions.
Clears the "protect register" so that
PRCLEAR 1 1 [ARRRARY 1 ! no registers are protected from Write.
Programs address into protect Regis-
ter. Thereafter, memory address =
PRWRITE 1 01 Ar-Ao 1 1 Jthe address in protect register are pro-
tected from WRITE.
One time only instruction after wich
PRDS 1 00 00000000 1 1 |the address in the Protect Register
cannot be altered.
an4 L§7 SGS-THOMSON
Y/, iicrom EcTRONICS
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Figure 1 : ST93CS57 Block Diagram
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ABSOLUTE MAXIMUM RATING (note 1)

PARAMETER VALUE UNITS
Ambient Storage Temperature -65 to +150 °C
All Input or Output Voltages Relative to GND +6.510 -0.3 \
Lead Temperature +300 °C
ESD rating 2000 \

CAPACITANCE (note 6) TA = 25°C, f =1 MHz

SYMBOL TEST TYP MAX MIN
Cout Output Capacitance 5 pF
Cin Input Capacitance 5 pF
AC TEST CONDITIONS
Ouputload ........................ 1 TTL GATE and CL = 100 pF
Input Pulse Levels . . .................. 0.4V to 2.4V
Timing Measurement Reference Level :
Input . . .. ..o 1V and 2V
Output . ....... ... 0.8V and 2V
OPERATING CONDITIONS
Ambient Operating Temperature
ST93C57-1 0°C 70°C
ST93C57-6 -40°C to + 85°C
ST93C57-3 -40°C to +125°C
= B Dual-in-line Package
=M SO8 Package
-=ML SO14 Package
Positive Power Supply 2.5V to 5.5V
o kyy. ESTHINEN
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DC & AC ELECTRICAL CHARACTERISTICS (VCC = 5V + 10 % unless otherwise specified)

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN | MAX | UNITS
'cct Operating Current ST93CS57-1 CS=Vin, SK=1MHz 2
CMOS Input Levels ST93CS57-6  |SK=0.5 MHz 2 mA
ST93CS57-3 | SK=0.5 MHz 2
'cc2 Operating Current ST93CS57-1 CS=VH, SK=1MHz 3
TTL Input Levels ST93CS57-6 SK=0.5 MHz 3 mA
ST93CS57-3  |SK=0.5 MHz 4
'ccs Standby Current ST93CS57-1 CS =0V 50
ST93CS57-6 100 | HA
ST93CS57-3 100
L Input Leakage ST93CS57-1 Vin =0V to Vce -2.5 25
ST93CS57-3 -10 10 pA
ST93CS57-6 -10 10 nA
'oL Output Leakage ST93CS57-1 Vour = 0V to Ve 25 25
ST93CS57-3 -10 10 pA
ST93CS57-6 -10 10 pA
IL Input Low Voltage -0.1 0.8 \%
VIH Input High Voltage 2 |vce+ Y%
VoL1 Output Low Voltage 'OL = 2.1 mA 0.4 %
VOH1 Output High Voltage 'OH = -400 uA 2.4 \%
VoL2 Output Low Voltage 'OL = 10 uA 0.2 Vv
VOH2 Output High Voltage 'OH = -10 pA Vec-0.2 %
sk SK Clock Frequecy ST93CS57-1 0 1
ST93CS57-3 0 05 | MHz
ST93CS57-6 0 0.5
'SKH SK High Time ST93CS57-1 (Note 2) 250
ST93CS57-3 | (Note 3) 500 ns
ST93CS57-6 | (Note 3) 500
'SKL SK Low Time ST93CS57-1 (Note 2) 250
ST93CS57-3 (Note 3) 500 ns
ST93CS57-6  |(Note 3) 500
‘cs Minimum CS Low Time ST93CS57-1 (Note 4) 250
ST93CS57-3 (Note 5) 500 ns
ST93CS57-6  |(Note 5) 500
'css CS Set-up Time ST93CS57-1 Relative to SK 50
ST93CS57-3 100 ns
ST93CS57-6 100
'PRES PRE Set-up Time ST93CS57-1 Relative to SK 50
ST93CS57-3 100 ns
ST93CS57-6 100
kyj. S5STHOMSON =
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DC & AC ELECTRICAL CHARACTERISTICS (VCC = 5V + 10 % ) continued

SYMBOL PARAMETER PART NUMBER CONDITIONS MIN | MAX | UNITS
'PES PE Set-up Tlme ST93CS57-1 Relative to SK 50
ST93CS57-3 100
ST93CS57-6 100
DIS DI Set-up Time ST93CS57-1 Relative to SK 100
ST93CS57-3 200
ST93CS57-6 200
'CSH CS Hold Time Relative to SK 0
'PEH PE Hold Time ST93CS57-1 Relative to CS 250
ST93CS57-3 Relative to CS 500
ST93CS57-6 Relative to CS 500
'PREH PRE Hold Time Relative to SK 0 ns
'DIH DI Hold Time ST93CS57-1 Relative to SK 100
ST93CS57-3 200
ST93CS57-6 200
'PD1 Output Delay to "1" ST93CS57-1 AC TEST 500
ST93CS57-3 1000
ST93CS57-6 1000
'PDO Output Delay to "0" ST93CS57-1 AC TEST 500_‘
ST93CS57-3 1000
ST93CS57-6 1000
'sv CS to Status Valid ST93CS57-1 AC TEST 500
ST93CS57-3 ’ 1000
ST93CS57-6 ) 1000
'DF CS to DO in TRI STATE ST93CS57-1 AC TEST 100
ST93CS57-3 CS=ViL 200
ST93CS57-6 200
‘wp Write Cycle Time - | 10 ms
Endurance Typical : 1 000 000 cycles

NOTE : 1.Stress above those listed under "absolute maximum ratings" may cause permanent damage to the device.This is a

8/14

o

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

. The Sk frequency specification for commercial parts specifies a minimum SK clock period of 1 microsecond, therefore

in an SK clock cycle tsku + tskL must be greater than or equal to 1 microsecond. For example if tSKL = 250 ns then
the maximum tskn = 750 ns in order to meet the SK frequency specification.

. The Sk frequency specification for Extended Temperature specifies a a minimum SK clock period of 2 microsecond,

therefore in an SK clock cycle tskn + tsk. must be greater than or equal to 2 microsecond. For example if tSKL =
500 ns then the maximum tskn = 1.5 ns in order to meet the SK frequency specification.

. For commercial parts CS must be brought low for a minimum of 250 ns (tCS) between consecutive instruction
cycles. )

. For Extended Temperature CS must be brought low for a minimum of 500 ns (tCS) between consecutive instruction
cycles.

. This parameter is periodically sampled and not 100% tested.
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ST93CS57

Figure 2 : Synchronous Data Timing
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Figure 3 : READ

PRE = 0, PE = X ¢ X=don’t care>

UMy Uy U

tcs
cs | H
STANDBY
PR T €Y S 0 ’ ‘
foF
TRI-STATE \_(]_/:X:DI m“\ TRI-STATE

VR000063
% Address bit A7 is a ‘don’t care’ for ST33CSS6

° The Memory automatically cycles to the next Register

Figure 4 : WEN
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ST93CS57

Figure 5 : WDS
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Figure 6 : WRITE
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Figure 7 : PAWRITE

PRE = 0

Szl inigigiiaipipipiaipigipipipiaiaiy

1t 1t —it
e NN
tes

I it a— T\ STANDBY
s CHECK STATUS —

VAN 17 €9 G B 60 £0 6 60 O AN N ’

R Esv
tor
>
- TRI-STATE BUSY TRI-STATE

i READY
% Address kit A, is o “don’t care’ for ST93CSS6 — ey —
VR000059
1o/14 [y7 SGS-THOMSON
7‘» MICROELECTROMICS

412



ST93CS57

Figure 8 :

PRDS
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ONE TIME ONLY instruction a PREN cycle must IMMEDIATELY precede a PRDS CYCLE

Figure 9 : WRALL
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Figure 10 : PRREAD
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ST93CS57

Figure 11 : PREN
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Figure 12 : PR CLEAR
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Figure 13 : PR WRITE
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ST93CS57

ORDERING INFORMATION

PART NUMBER PACKAGE TEMPERATURE SUPPLY VOLTAGE
ST93CS57B1 Dual-in-line
ST93CS57M1 PSO 8 0°C to 70°C

ST93CS57ML1 PSO 14
ST93CS57B6 Dual-in-line 2.5V to 5.5V
ST93CS57M6 PSO 8 -40°C to 85°C

ST93CS57ML6 PSO 14
ST93CS57B3 Dual-in-line
ST93CS57M3 PSO 8 -40°C to 125°C

ST93CS57ML3 PSO 14

PACKAGE MECHANICAL DATA
PSO14 PACKAGE (ML)

f;[ O O f'I. VR000306 Dim. mm inches
1
Min | Typ | Max | Min | Typ | Max
, A 175 069
14
6 S A1 | 010 0.20| .004 008
.]'-4 D1 on A2 1.60 0.063
0 £1 B | 035 046| 014 018
— E —] c | o1 0.25( .007 010
AEF | } D | 855 8.75| .337 344
A

._IH( M U:I ) b1 0.68 027
1 N é 't“ E | 380 4.00| 150 157
el p—i E1 | 460 530 .181 209
Boe oA | 580 6.20 228 244

6 equal spaces @ et 1.27 050
127 L | 050 1.27| 020 1050

0.050
LNz SGS-THOMSON 13114
’lm MICROELECTRONICS
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ST93CS57

PDIP8 PACKAGE (B)

~Co o VR000295
4 1® Dim. mm inches
C Min | Typ | Max | Min | Typ | Max
5 8 A 5.08 200
il o A1 | 051 0.20
»—e D1 v
D — £ B | .356 550 0.014 0.022
1 Bt | 1.15 1.65| 0,045 0.065
A.ﬂ A 0.204 050/ 0.008 0.020
10.92 0.430
Al - c D1 1.60 0.063
el b-—l< >!|¢— B E
Bl ——eA —|
<————~>i E1 7.10 0.280
3 equal spaces @ eA | 7.95 9.75/0.313 0.384
2.54 L 3.30| 3.81 0.130 0.150
0.100
PSO8 PACKAGE (M)
E‘—n ! T. VR00030S Dim. mm inches
Min | Typ | Max | Min | Typ | Max
A 1.75 069
5 8
T U o0 Al | 010 004 010
»HeD1 A2 1.65 085
D eA 0.35 0.48| 014 019
El 0.9 0.25| .007 010
A _ P—E 4.80 5.00| .189 197
. | ” \ | U_IA n D1 0.60 .024
Al ) E | 380 4.00( .150 157
el —ie ¢ L E1
B
eA | 5.80 6.20{ .228 244
3 equal spoces @ et 1.27 .050
1.27 L | 040 1.27| 016 050
0.050
14714 L3y SGS-THOMSON
7’@ MICROELECTRONICS
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SALES OFFICES

EUROPE

DENMARK

2730 HERLEV

Herlev Torv, 4

Tel. (45-42) 94.85.33
Telex: 35411

Telefax: (45-42) 948694

FINLAND

LOHJA SF-08150
Karjalankatu, 2
Tel. 12.165.11
Telefax. 12.155.66

FRANCE

94253 GENTILLY Cedex
7 - avenue Gallieni - BP. 93
Tel.: (33-1) 47.40.75.75
Telex: 632570 STMHQ
Telefax: (33-1) 47.40.79.10

67000 STRASBOURG
20, Place des Halles
Tel. (33) 88.75.50.66
Telex: 870001F

Telefax: (33) 88.22.29.32

ITALY
20090 ASSAGO (M)

V.le Milanofiori - Strada 4 - Palazzo A/4/A

Tel. (39-2) 89213.1 (10 linee)
Telex: 330131 - 330141 SGSAGR
Telefax: (39-2) 8250449

40033 CASALECCHIO DI RENO (BO)

ViaR. Fucini, 12

Tel. (39-51) 591914
Telex: 512442

Telefax: (39-51) 591305

00161 ROMA

Via A. Torlonia, 15

Tel. (39-6) 8443341
Telex: 620653 SGSATE |
Telefax: (39-6) 8444474

NETHERLANDS

5652 AR EINDHOVEN
Meerenakkerweg 1
Tel.: (31 -40) 550015
Telex: 51186

Telefax: (31-40) 528835

SPAIN

08021 BARCELONA
Calle Platon, 6 4" Floor, 5" Door
Tel. (34-3) 4143300-4143361
Telefax: (34-3) 2021461

28027 MADRID

Calle Albacete, 5

Tel. (34-1) 4051615
Telex: 27060 TCCEE
Telefax: (34-1) 4031134

SWEDEN

S-16421 KISTA
Borgarfjordsgatan, 13 - Box 1094
Tel.: (46-8) 7939220

Telex: 12078 THSWS

Telefax: (46-8) 7504950

SWITZERLAND

1218 GRAND-SACONNEX (GENEVA)

Chemin Francois-Lehmann, 18/A
Tel. (41-22) 7986462

Telex: 415493 STM CH

Telefax: (41-22) 7984869

UNITED KINGDOM and EIRE

MARLOW, BUCKS
Planar House, Parkway
Globe Park

Tel.: (44-628) 890800
Telex: 847458

Telefax: (44-628) 890391

GERMANY

6000 FRANKFURT
Gutleutstrabe 322

Tel. (49-69) 237492
Telex: 176997 689
Telefax: (49-69) 231957
Teletex: 6997689=STVBP

8011 GRASBRUNN
Bretonischer Ring 4
Neukeferloh Technopark
Tel.: (49-89) 46006-0
Telex: 528211

Telefax: (49-89) 4605454
Teletex: 897107=STDISTR

3000 HANNOVER 1
Eckenerstrasse 5

Tel. (49-511) 634191
Telex 175118418
Teletex: 5118418 csfbeh
Telefax: (49-511) 633552

8500 NURNBERG 20
Erlenstegenstrasse, 72
Tel.: (49-911) 59893-0
Telex: 626243

Telefax: (49-911) 5980701

5200 SIEGBURG
Frankfurter Str. 22a

Tel. (49-2241) 660 84-86
Telex: 889510

Telefax: (49-2241) 67584

7000 STUTTGART

Oberer Kirchhaldenweg 135
Tel. (49- 711) 692041

Telex 721718

Telefax: (49-711) 691408




SALES OFFICES

AMERICAS

BRAZIL

05413 SAO PAULO

R. Henrique Schaumann 286-CJ33
Tel. (55-11) 883-5455

Telex: (391)11-37988 "UMBR BR"
Telefax : 11-551-128-22367

CANADA

BRAMPTON, ONTARIO
341 Main St. North

Tel. (416) 455-0505
Telefax: 416-455-2606

U.S.A.

NORTH & SOUTH AMERICAN
MARKETING HEADQUARTERS
1000 East Bell Road

Phoenix, AZ 85022-2699
(1)-(602) 867-6100

SALES COVERAGE BY STATE

ALABAMA
Huntsville - (205) 533-5995

ARIZONA
Phoenix - (602) 867-6340

CALIFORNIA
Santa Ana - (714) 957-6018
San Jose - (408) 452-8585

COLORADO
Boulder (303) 449-9000

ILLINOIS
Schaumburg - (708) 517-1890

INDIANA
Kokomo - (317) 459-4700

MASSACHUSETTS
Lincoln - (617) 259-0300

MICHIGAN
Livonia - (313) 462-4030

NEW JERSEY
Voorhees - (609) 772-6222

NEW YORK
Poughkeepsie - (914) 454-8813

NORTH CAROLINA
Raleigh - (919) 787-6555

TEXAS
Carrollton - (214) 466-8844

FOR RF AND MICROWAVE
POWER TRANSISTORS CONTACT
THE FOLLOWING REGIONAL
OFFICE INTHE US.A.

PENNSYLVANIA
Montgomeryville - (215) 362-8500

ASIA / PACIFIC

AUSTRALIA

NSW 2027 EDGECLIFF

Suite 211, Edgecliff centre
203-233, New South Head Road
Tel. (61-2) 327.39.22

Telex: 071 126911 TCAUS
Telefax: (61-2) 327.61.76

CHINA

BENING

Beijing No. 5 Semiconductor
Device Factory

14 Wu Lu Tong Road

Da Shang Mau Wai

Tel. (861) 2024378

Telex 222722 STM CH

HONG KONG

WANCHALI

22nd Floor - Hopewell centre
183 Queen’s Road East

Tel. (852-5) 8615788

Telex: 60955 ESGIES HX
Telefax: (852-5) 8656589

INDIA

NEW DELH! 110001
LiasonOffice

62, Upper Ground Floor
World Trade Centre
Barakhamba Lane

Tel. 3715191

Telex: 031-66816 STMI IN
Telefax: 3715192

KOREA

SEOUL 121

8th floor Shinwon Building
8283-14, Yuksam-Dong
Kang-Nam-Gu

Tel. (82-2) 553-0399
Telex: SGSKOR K29998
Telefax: (82-2) 552-1051

SINGAPORE

SINGAPORE 2056

28 Ang Mo Kio - Industrial Park 2
Tel. (65) 4821411

Telex: RS 55201 ESGIES
Telefax: (65) 4820240

TAIWAN

TAIPE!

12th Floor

571, Tun Hua South Road
Tel. (886-2) 755-4111
Telex: 10310 ESGIE TW
Telefax: (886-2) 755-4008

JAPAN

TOKYO 108 .
Nisseki - Takanawa Bld. 4F
2-18-10 Takanawa

Minato-Ku

Tel. (81-3) 280-4121

Telefax: (81-3) 280-4131
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