




























































































































































































































































































































































































































































































































































































































































































































































































































































































































































































ST24C04

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
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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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7’» MICROELECTRONICS
320



ST24C04

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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ST24C04

- 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.




ST24C04

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
<
L3y SGS-THOMSON 9/10
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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
7’@ MICROELECTRONICS
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(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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ST25C04

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
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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 .
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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
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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
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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

so LU MLy LU L L

tes

—

esf 1 1ol r

STANDBY
1
o NS TS ) N & i .
1 i i
tF
Ly
TRI-STATE TRI-STATE
NOTE : N = 3 and Y = 15 in 16 x 16 organizotion
N =4 ond Y = 7 in 32 x 8 organization VR00B252
X =

Don't core

Figure 4 : WRITE
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Figure 6 : ERASE
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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
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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

351



ST93C46A

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
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Figure 1 : ST93

C46A Block diagram
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Figure 3 : READ
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Figure 4 : WRITE
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Figure 6 : ERASE
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Figure 7 : ERAL
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Figure 8 : WRAL
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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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Y/, sicroELECTRONIGS ST93CS46

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.

361




ST93CS46

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
Y/, ricRoELECTRONICS

366




ST93CS46

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
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Figure 3 :

READ
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Figure 4 :
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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

ONE TIME ONLY instruction o PREN cycle must IMMEDIATELY precede a PRDS CYCLE
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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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Figure 13 : PR WRITE
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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
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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
Y/, saicroeLEcTRONICS

378



ST93CS47

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
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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

VIH
PRE D
VIL
tPRES |- re—*PREH—»,
VIH
PE
VIL
tpES SK CYCLE ————» +-tCSH —sia- TPEH
[— SKHI —@— SKLOW —»
VIH .._._________ﬂ____________
SK
VIL le—tpIH —»
VIH
n C X X
VIL "
tess s IS -l-—-< tes
VIH
s v
| |etroo —» « POl —»|
tor
| |
VOH
DO —
IN READ MODE VoL tsy
Y,
VOH /'—_
Do STATUS VALID
IN PROGRAMING MODE VOL VR000058

Figure 3 : READ
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* Address kit A7 is o “don’t care’ for ST93CSS6
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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
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Figure 12 : PR CLEAR
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Figure 13 : PR WRITE
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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
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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

402




(v SGS-THOMSO
. MU@%@E&E@WR@SM@NS

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.
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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
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Figure 1 : ST93CS57 Block Diagram
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ST93CS57

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.

410
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Figure 2 : Synchronous Data Timing
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Figure 3 : READ
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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

tcs

STANDBY

cs , \ CHECK STATUS

b1 /10 0 0 0, 0 0 0

o

TRI-STATE

VR000068

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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Figure 11 : PREN
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Figure 12 : PR CLEAR

jusj

tes
—t it l}
CHECK STATUS
L

N ___/ 1 1 1 1 1 1 1 1 N Ty

tsv

>
TRI-STATE TRI-STATE
A PREN cycle must IMMEDIATELY precede a PRDS CYCLE - tE/V - VR000066

Figure 13 : PR WRITE
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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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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
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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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