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CMOS SERIAL E2PROM

The S-29X94A Series is high speed, low power 1K/2K/4K-bit serial
E2PROM with a wide operating voltage range. They are organized as
64-word x 16-bit, 128-word x 16-bit and 256-word x 16-bit, respectively.
Each is capable of sequential read, where addresses are automatically

S-29X94A Series

incremented in 16-bit blocks.

The S-29X94A Series is capable of protecting the memory, 50% of

which can be protected starting from address 00.

Interface is structured so that this IC can be directly connected to the
CPU with serial ports. 8-bit instructions make it easy to prepare your

own software.

B Features
eow power consumption
Standby :1.0 pA Max. (Vcc=6.5V)
Operating : 0.8 mA Max. (V¢c=5.5V)
0.4 mA Max. (Vgc=2.5V)
*Wide operating voltage range

Write 251065V ¢S5-29294A : 2 Kbits
Read 1.8t0 6.5V ¢S-29394A : 4 Kbits
B Pin Assighment
8-pin DIP
Top view
— o/
CS E 1 8 :l Vee
3k []>2 7 [J Nne
pi []s 6 [JPROTECT
po [] 4 5 Janp

S-29194ADPX
$-29294ADPX
S-29394ADPX

eCan be easily connected to the serial port

¢CS Active "L"

eEndurance : 10° cycles/word

eData retention : 10 years

¢S-29194A : 1 Kbits

8-pin SOP1
Top view

1 8 PROTECT
Voo M2 7/ GND

cs |3 6 @ DO

sk |4 5 DI

NC ™

S-29194AFJX
S-29294AFJX
S-29394AFJX

* X differs depending on the package type :
A : A type, (blank) : B type
See B Dimensions.

Figure 1
B Pin Functions
Table 1
Pin Number
Name Function
DIP | SOP1
cs 1 3 Chip select input
SK 2 4 Serial clock input
DI 3 5 Serial data input
DO 4 6 Serial data output
GND 5 7 Ground
m_r 6 8 Memory Protection Control Input
Connected to GND or Open : Protection Valid
Connected to Vcc Protection Invalid
NC No Connection
Vee 8 2 Power supply
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CMOS SERIAL E2PROM

S-29X94A Series

B Block Diagram

_— ]
PROTECT

Write Protection
Circuit

Memory array

Vee D_A

Bank 1* | Address
Bank 2 A decoder
g }
—P  Data register P Output buffer

——o DO

i

Mode decode
logic

A

Clock generator

*50% of the memory can be protected starting from address 00.

Figure 2
B Instruction Set
Table 2
, Start Ope Address
Instruction Data
Bit code S-29194A | $-29204A | S-20394A

READ (Read data) 1 1000xxx | xx A5toAQ x ABtoAQ A7t0A0 D5 to Do Output*
PROGRAM (Program data) 1 x100xxx | xx A5t0A0 x A6toAO A7toA0 D;s5 to Dy Input
WRAL (Write all) 1 0001xxx XXXXXXXX XXXXXXXX XXXXXXXX D5 to Do Input
ERAL (Erase all) 1 0010xxx XXXXXXXX XXXXXXXX XXXXXXXX —
PEN (Program enable) 1 0011xxx | X0XXXXXX XXXXXXXX XXXXXXXX —
PDS (Program disable) 1 0000xxX | XXXXXXXX XXXXXXXX XXXXXXXX —

x: Doesn't matter.

*: When 16-bit data of the specified address is output, the data of the next address is output.

B Absolute Maximum Ratings

Table 3
Parameter Symbol Ratings Unit
Power supply voltage Vee -0.3t0+7.0 Vv
Input voltage Vin - 0.310 Vec+0.3 V'
Output voltage Vour -0.31t0 Ve \'
Storage temperature under bias Toias -50to +95 °C
Storage temperature Tetg - 65 to +150 °C
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CMOS SERIAL E2PROM

S-29X94A Series

B Recommended Operating Conditions

Table 4
Parameter Symbol Conditions Min. Typ. Max. Unit
Read O i
ead Operation 18 — 6.5 v
Power supply voltage Voo Write Enable/Disable
Write Operation 2.5 — 6.5 \
Vee=5.5106.5V 0.8xVce — Vce \'
Vee=4.51055V 2.0 — Vce \'
High level input voltage Viy
Vee=2.71045V 0.8xVce — Vce \'
Vee=1.8102.7V 0.8xVce — Vce \'
Vee=5.5106.5V 0.0 — 0.2xVce \'
Vee=4.5t055V 0.0 — 0.8 Y
Low level input voltage Vi
Vee=2.71045V 0.0 — 0.2xVce \'
Vee=1.8102.7V 0.0 — 0.15xVce \'
Operating temperature Topr -40 — +85 °C
B Pin Capacitance
Table 5
(Ta=25°C, f=1.0 MHz, V¢c=5 V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input Capacitance Cin Vin=0V — — 8 pF
Output Capacitance Cour Vour=0 V — — 10 pF
B Endurance
Table 6
Parameter Symbol Min. Typ. Max. Unit
Endurance Nw 10° — — cycles/word
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CMOS SERIAL E2PROM
S-29X94A Series

B DC Characteristics

Table 7
Vcc=5.5 Vto 6.5V Vcc=4.5 Vto 55V Vcc=2.5 to45V Vcc=1 81025V
Parameter Smbl | Conditions Unit
Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max. | Min. | Typ. | Max.
Current
) DO
consumption lec —- ] — |10l —]—|08] — | — |06 — | — |04] mA
unloaded
(READ)
Current
) DO
consumption leca — | — |25 — ]| — |20 — | — | 15 mA
unloaded
(PROGRAM)
Table 8
. Vcc=4.5 Vio65V Vcc=2.5 tod45V Vcc=1 8to25V .
Parameter Smbl Conditions - - - Unit
Min. | Typ.[Max.| Min. |Typ.|Max.| Min. Typ. | Max.
CS=GND DO=Open
Standby current
y. Isg [Other input: Connected to — — | 1.0 — — | 0.6 — — | 04 | pA
consumption
VccorGND
I leak
nputleakage I |Viw=GND to Voo — Jot|1o| — Jo1|10| — |01 |10 |pa
current
O leak
utputleakage o [Vour=GND to Ve — Jot|1o| — Jo1|10| — |01 |10 |pa
current
Low level output lor=2.1 mA — — 10.45 \Y
voltag Vou [1,,=100 uA — | —]o1| — |—]o1| — | —]o1 |V
IOH='4OO ]J.A 2.4 - - \'
High level output
Voltag VOH IOH='1OO ]J.A Vcc'0.7 —_— —_— Vcc'0.7 — — V
IOH='1O ]J.A Vcc'0.7 - - Vcc'0.7 - - Vcc'o.s - - \'
i Only when program disable
Write enable latch Vou y prog 15 - 15 - 15 . . v
data hold voltage mode
Pull-down current lpp |PROTECT terminal = Vcc 15 — | 100 3 — | 50 1 — 10 | pA
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CMOS SERIAL E2PROM
S-29X94A Series

B AC Characteristics

Table 9 Measuring conditions

Input pulse voltage 0.1 X Ve 10 0.9 X Vo
Output reference voltage 0.5 % Vee
Output load 100pF
Table 10
Parameter Smbl V.CC=4'5 to 6.5V V.CC=2.5 to45V V.CC=1 810 2.5V Unit
Min. | Typ. |Max.| Min. | Typ. |Max.| Min. | Typ. | Max.
CS setup time tcss 02| —|— 04| —|— 10| — | — | ps
CS hold time tesh 02| —|— 04| — | — 10| — | — | ps
CS deselect time tcps 02| —|— 02| —|—]04]| —|—|ups
Data setup time tos 02| —|—]04]| —|— |08 — | — | us
Data hold time ton 02— |—]04]| — | — |08 — | — | us
Output delay time tep — | — 04| — | — |10 — | — |20 ]| ps
Clock frequency fsk 0 — |20 0 — |05 — | — |0.25MHz
Clock pulse width o5 — | — 10| —|— 20| —|— us
tskL
Output disable time ::2 o |— o1l o | —]os5| 0 | —|10]ps
Output enable time tsv 0 | —|[015] 0 | —|05] 0 | — [1.0] ps
Programming time ter — | 40 |10.0| — | 4.0 |10.0 ms
tess
teops
P>
cs _\\ //
< tsku >|< tskL >| | < tesH >

o XX3

I tro tro
Hi-Z <+“> | Hi-Z
DO 4 -X‘ r—
tsv
(READ) Pl thz P tz1
Hi-Z |/ Hi-Z
po —(
(VERIFY)
Input data is retrieved on the rising edge of SK.
Output data is triggered on the falling edge of SK.
Figure 3 Timing Chart
cs

t
tess CSH

5% | [ |

Figure 4 Timing Chart for tcss and tcsy when SK is "H"
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CMOS SERIAL E2PROM
S-29X94A Series

B Operation

Instructions (in the order of start-bit, instruction, address, and data) are latched to Dl in synchronization with the rising
edge of SK after?S_goes low. A start-bit can only be recognized when the high of Dl is latched at the rising edge of
SK after changing CS to low, it is impossible for it to be recognized as long as Dl is low, even if there are SK pulses
after CS goes low. Instruction finishes when CS goes high, where it must be high between commands during tcps.

All input, including DI and SK signals, is ignored while CS is high, which is stand-by mode. The start bit + instruction,
address, and data are 8-bit instructions. This makes it easy to prepare your own software using a serial interface
incorporated into the CPU.

1. READ

The READ instruction reads data from a specified address. After AQ is latched at the risig edge of g(, 16-bit data is
continuously output in synchronization with the falling edge of SK.

When all of the data (D15 to Do) in the specified address has been read, data in the next address can be read with the
input of another SK clock. Thus, the data over whole area of the memory can be read by continuously inputting SK
clocks as long as CS is low.

The last address (An - A1 A0 =1 *-- 11) rolls over to the top address (An - A1 A0 =0 - 00).

HZ
DO Ds|D4|Da| ----------- |Dz|D|Do D5|D4|Da| ---------|Q|DID,

AAAAAAAA AAPAAPAA

* On the S-29194A, A; and Ag are optional.
On the S-29294A, A; is optional.

Flgure 5 Read Timing (S-29394A)
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