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CMOS 512-bit SERIAL E2PROM

S-2900A

B Features

Operating voltage
Read: 1510655V
Write : 2710 5.5V

Power consumption

Standby :
Read

Ml Pin Assignment

The S-2900A is a wide operating voltage range, low power
consumption 512-bit E2PROM. The organization is 64-word X 8-bit,
and can be read or written serially. It is easily interfaced with a serial
port because the instruction is composed of eight-bit units.

1 #A max.
: 1.4 mA max. (Vgc=5.5V)
0.4 mA max. (Vegc=1.5V)

Operating Frequency 2 MHz (Vgc=4.5V to 5.5 V)
500 kHz (Vgc=2.7 Vio 4.5 V)
100 kHz (Vgc=1.5V to 2.7 V)

Memory configuration512 bits (64-word X 8-bit)
Byte writing/Byte reading
Data retention: 10 years

Package :8-pin DIP/SOP
- °  80T-89-5
Bare chip

. SOT-89-5
8-pin DIP/SOP Top view DATA | Data input/output
Top view putoutpu
oD OI2 78 ne 5 4] 2:GND_ K Serial clock
- 3: DATA Vce Power supply voltage
DATA (3 611 SK 1 . | 4:3% GND | Ground (0 V)
nec 14 5[] NC H |__| 5:Vcc
Figure 1
M Block Diagram

Memory Address
array . h decoder

!

DATA o=—>{ |nput/Output »| Data register
buffer
o
s Y Y T A o Vee
Clock Mode decode GND
SK o—> generator logic 711_7—0
Figure 2



CMOS 512-bit SERIAL E2PROM

S$-2900A

B Instruction Set

Table 1
Instruction Op code Address Data
READ (Read data) 10 Asto Ag D7 to Dg output
PROGRAM (Program) 01 Asto Ag D7 to Dg input
PEN (Program enable) 00 000000 -
STRD (Status read) 11 111111 output
M Absolute Maximum Ratings
Table 2
| Parameter Symbol Ratings Unit
Power supply voltage Vee -0.3t0 +7.0 \
Input voltage Vin -0.3toVec+0.3 \
Output voltage Vout -0.3to V¢ \Y
Storage temperature ) o
under bias Toias -50to +35 c
Storage temperature Tstg -65to + 150 °C
B Recommended Operating Conditions
Table 3
Parameter Symbol Conditions - Min. Typ. Max. Unit
.5 — . \
Power supply voltage Vee Read ! >3
Write 2.7 — 5.5 A
. . Vec=2.7t055V 8xV —_ \Y) Vv
High level input voltage ViH ce 03 0-8xVec e
Vee=1.5t027V 0.85x Ve — Vee \
. =27 5V . 2
Low level input voltage A Vec 1055 0.0 0-2xVec v
Vee=1.5t02.7V 0.0 0.15xVec | V
Operating temperature Toor -40 +85 °C
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S-2900A

B DC Electrical Characteristics

Table 4
(Ta =-40°C to 85°C)
‘ Read/Write operations Read operation
Parameter Smbl{  Conditions Vee=5.0V+10% | Vee=3V £ 10% Vee=1.5t02.7V |Unit
Min. | Typ. | Max.| Min. |Typ. [Max.| Min. [Typ.|Max.
Current consumption _ _ .
(READ) lccq | DO unloaded 1.4 0.7 0.4 | mA
Current consumption _ _ N
(PROGRAM) lec2 | DO unioaded — 3.0 1.0 mA
Table 5
(Ta =-40°C to 85°C)
Read/Write operations Read operation
Parameter  [Smbl Conditions Vec=50V+10% | Vec=271t045V | Vee=15t027V |Unit
Min. |Typ. |Max.| Min. |Typ. |Max.| Min. [Typ.|Max.
Standby current . .
consumption Isg | Input: Vec or GND —_ 1.0 1.0 1.0 | zA
Input leakage
cu’:rem 9 lu | Vin=GNDto Vce — Jo1j1o| — Jor|to| — Jo1|10 |
Output leakage = |-
curr"e’m 9 o | Vout=GNDto Vcc — Jodl10} — |o1|10] — |01] 10|
Low level output |, | CMOS oL =100 A — | —=lo1| — | —]or | — | —]o01t ]|V
voltage O Tl g =2.1mA — | =Joas| — [ = =1 = =] =1V
CMOS
. Vee=2.7105.5V: lgg=-100 pA (V0.7 — — |Vee0.7) — — [Vee0.3| — - \
High level out cc OH cc cc cc
ignlevel output |y |y cc=1.5102.7V: oy =-10 xA
voltage
TTL, loy =-400 A 28 | — | —| — | —|—| — |=|— 1|V
H Rewriting Times
' Table 6
{Ta=-40°C to +85°C)
Parameter Symbol Min. Typ. Max. Unit
Rewriting times Nyy 105 — — times/word
H Pin Capacitance
Table 7
(Ta=25°C, f=1.0 MHz, Vec=5V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input capacitance Cin ViN=0V — — 8 pF
- | Input/Output _
capacitance Cio Vio=0V - - 10 pF




CMOS 512-bit SERIAL E“‘PROM
S-2900A

B AC Electrical Characteristics

Table 8 Measuring conditions

input voltage level 0.1xVccto 0.9% Ve
Output voltage level 0.5x Ve
Output load 100 pF
Table 9
(Ta=-40°Cto 85°C)
Read/Write operations Read operations
Parameter Symbol Vee=50V210% | Vee=27t04.5V | Vee=1.5t02.7V | Unit
Min. | Typ. | Max. | Min. | Typ. [ Max. | Min. | Typ. | Max.
CS setup time tess 02 | — | — 1.0 | — — |1 20| — — “s
CS hold time tesu 02 | — | — 1.0 | — — | 20| — — s
CS deselect time tcos 0.2 — - 0.2 — - 1.0 — —_ us
Data setup time tps 025 — | — 1.0 | — — | 20| — — 7
Data hold time toH 0251 — — 1.0 — — 2.0 — —_— 73
1 data output delay tpD1 — | — (04| — —_ 1.0 | — — | 8.0 [ s
0 data output delay tpDO — | — |04 — — {10 | — — | 80 | us
Clock frequency fsx 00| — 20|00 — | 05|00 | — | 0.1 |MHz
Clock pulse width tskH, tskL 02| — | — |10 | — | — |50} — | — | &
Output disable time thzy, tHz2 0 | 50 200 o L—.]1000] 0 | — [2000} ns
Program time tpr — | 40 { 10 — | 4.0 10 —_ — — ms
cs .
l}cs; tokn tekt l tesH ‘l tcos
F - o 1
SK
tps toH

(?nﬁ?) XXX K vatid data X X XXX X valid datax XX XXX

trpo trD1
DATA

(Output)

Input data is fetched at the rise of SK.
Output data is triggered at the fall of SK.

Figure 3 Timing chart
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S-2900A

Operation

(1) Read (READ) mode

After changing CS from “L” to “H”, this mode inputs the op code and address into DATA, synchronized with
the rise of SK. When A0 is input at the rise of the eighth SK clock cycle, eight-bit data in the speciied
address is output from the DATA pin, synchronized with the falling of SK.

The DATA pin changes to high impedance after CS changes to “L".

s

tess

%

DATA

Figure 4

(2) Write (PROGRAM) mode

After changing CS from “L” to “H”, this mode inputs the op code, address, and data (eight -bit) into DATA,
synchronized with the rise of SK. After data is input, by changing CS from “H" to “L” again, data is written
to the chip (the write operation). The write operation time is decided by the timer inside of the IC (10 ms
max.).

After the write operation, The S-2900A is automatically in program disable mode. Therefore, the S-2900A
must be in program enable mode through executing the PEN instruction before the write operation.

For confirming completion of the write operation, check the status read mode described later.

cs ) E
Ics t t
N Josn | tos |
. > tskL 8
sk T 1T 1 idzlstslds sl 71 Ts ol Jro] [1a] [r2] fr3]_[ral fis]fre] TTTTT1 NS
oo T T T . «

s -)-—-(—- t

: iieiton | 1 )
DATA NN\ o /1 Nas Xaa Xa3 Xa2 Xa1 Xao X7 Xos X0s Xpa X3 Xo2 X01 X0o) XXXXX ‘(»
ter &

Figure 5



CMOS 512-bit SERIAL E“PROM
S-2900A

(3) Program enable (PEN) mode
After being in program enable mode through executing the PEN instruction, data can be written
(programmed). Before executing a program instruction, the PEN instruction must be executed.
After changing CS from “L" to “H”, this mode inputs the op code and address “00y" into DATA,
synchronized with the rise of SK. When instruction is received at the rise of the eighth SK clock cycle, the S-
2900A is in program enable mode.

cs )
tcss

B
%
%

DATA

Figure 6

(4) Status read (STRD) mode
STRD confirms whether or not the write operation has been completed. During the write (Busy) operation,
low level is output from DATA, and after completing the write operation (Ready status), high level is output.
After changing CS from “L" to *H”, this mode inputs the op code and address “3Fy" into DATA,
synchronized with the rise of SK. From the falling edge of the eighth SK clock cycle, the S-2900A outputs the
write operation status.

N
tess
K T 1 Ll 0t del Ist fel J71 Jel Tol frol [r1l fs2l jasl Tral _f1sL_lse 1
tos T T { o tpp thz2 thz1
PATA // 7 v v 4+ 1 1 1 o1 Busy Ready

Figure 7



CMOS 512-bit SERIAL E2PROM

S-2900A

M Dimensions (Unit:mm)

1. 8-pin DIP

2. 8-pin SOP

9.3(9.6 max.)

l'quﬁ!él

6.5

O 1 I TT
1 4
1.0, 5 762
] / \
= 34201 |45 max, \
L ‘ ‘ :L ) Y
o 0 3.1 min
| 0.4 min. . . 0°to 15°
2.54 - 0.5%0.1 \,74/(\0,3 MNP
Figure 8
5.2 (5.5 max.)
8 5 | 2
HHBHH T o4
‘ T 6.2+0.3
HHHHBH_ __+
! 4 0.15 2055
/\I I !_L__]_u \ 11.510.1 11,7max.
| [ Aomin.
1.27 0.4+0.1
Figure 9 _



CMOS 512-bit SERIAL E°PROM
S-2800A

3. SOT-89-5

45+0.2
1.6%0.2 1.5%+0.2
0.65 min.i SI I A_L ﬂ4 J’ L
A
fh +0.5
25%0.2 - - 4.5
W ~-03

0.65 min. :} THERHERHE kl» Y
+ =a I
0.4+0.1 —>fr=<|i| >t o.4¢0.1_)]
>t e |} e—
0.45£0.1 ==l 0.4%0.05
1.5£0.1 —<>te>1.5£0.1
Figure 10
B Ordering Information _
§-2900A XX
Package
DP: DIP
FE: SOP
UP : SOT-89-5
CA : Bare chip

Product name

Note : Each bit is set to 1 before delivery (except bare chip) .

(3.1)

=~



CMOS 512-bit SERIAL E2PROM
S-2900A

M Characteristics
1. DC characteristics

1.1 Current consumption (READ) lcc1 -
Ambient temperature Ta

Vee=5.5V
fSK =2 MHz
DATA=0101
1.0
dal
(mA) P
\\
0.5
0 40 0 85
- Ta (°C)

1.3 Current consumption (READ) lcct1 —
Power supply voltage V¢

| ]
Ta=25°C
fSK =1MHz
DATA=0101
1.0
lect
(mA)
0.5 =
/
L]
.//
L]
0

2 3 4 5 6 7
Vee (V)

1.5 Current consumption (PROGRAM) lcca —
Ambient temperature Ta

| | ]
Vce= 5.5V
Continuous PROGRAM mode
DATA 00000000

2.0
lcc2

(mA) \
1.0 T~

o ————

-40 0 85
Ta (°C)

1.7 Current consumption (PROGRAM) lcca —
Power supply voltage V¢

| 1 1
Ta=25°C
DATA 00000000
4.0
lcc2
(mA)
2.0 /
//
0 —
2 3 4 5 6 7
Vee (V)

1.2 CGurrent consumption (READ) Icct -
Ambient temperature Ta

Vee=3.3V
fox = 500kHz
DATA =0101
1.0
lee
(mA)
0.5
0 40 0 85
- Ta (°C)

1.4 Current consumption (READ) Igct1 -
Clock frequency fsk

Vee=5.0V
Ta=25°C
1
1.0 !
lcc1 i
(mA) '
]
0.5 -
//?
/ i
]
1

10K 100K 1M2M
fsk (Hz)

1.6 Current consumption (PROGRAM) lcc2 —
Ambient temperature Ta

[ [ I
Vcc=3.3V
Continuous PROGRAM mode
DATA 00000000
2.0
eez
(mA)
1.0
0
- 40 0 85
Ta (°C)

1.8 Standby current consumption lsg -
Ambient temperature Ta

Vee=5.5V

10-6

10-7 A

lsg 10 /
(A) 109 e

v

10-10 Z

10-11

— 40 0 85
Ta (°C)



CMOS 512-bit SERIAL E2PROM
S-2900A

1.9 input leakage current Iy} —
Ambient temperature Ta

Vee=5.5V
cs, K, DI =0V
1.0
Iu
(1A)
0.5
0
-40 0 85
Ta (°C)

1.11 Output leakage current lio -
Ambient temperature Ta

Vee=5.5V
DO =0V
1.0
o
(xA)
0.5
0
-40 0 85
Ta(°C)

1.13 High level output voltage VoH -
Ambient temperature Ta

Vec=4.5V
lon =-400A
4.6
4.4 =
VoH
v)
4.2
-40 0 85
Ta (°C)

1.15 Low level output voltage Vo ~
Ambient temperature Ta

Vee=4.5V
loL= 2.1mA
0.3
0.2
VoL
V)
0.1
- 40 0 85
Ta (°C)

10

1.10 Input leakage current i -
Ambient temperature Ta

|

Vee=5.5V
s, 5K, DI=5.5V

1.0

I
(«A)
0.5
0 -
- 40 0 85

Ta (°C)

1.12 Qutput leakage current l o —
Ambient temperature Ta

Vee=5.5V
DO =5.5v
1.0
ho
(A)
0.5 =
0
-40 0 85
Ta (°C)

1.14 High level output voltage Vou -
Ambient temperature Ta

Vee=2.7V
lon = -100pA
2.7
2.6
VoH
V)
25
- 40 0 85
Ta (°C)

1.16 Low'level output voltage Vor ~
Ambient temperature Ta

Vee= 1.5V
loL= 100.A

7

0.02
o //

0.01

0.03

- 40 0 85
Ta (°C)




CMOS 512-bit SERIAL EZPROM
S-2900A

1.17 High level output current loy —
Ambient temperature Ta

Vee=4.5V
Voy = 3.8V

foH \
(mA) -
.25 \

~40 0 85
Ta (°C)

1.19 Low level output current loL —
Ambient temperature Ta

VoL=0.45V
20
loL
(mA)
\

10 \\

0

-40 0 85
Ta (°C)

1.21 Input reversal voltage Viny -
Power supply voltage Vcc

i I
Ta=25°C

¢S, 5K and
Di pins
3.0 ‘/
/

% 2

1.18 High level output current oy -
Ambient temperature Ta

Vee=2.7V
VoH = 2.0V
-4
low
(mA)
-2 \‘\
0
-40 0 85
Ta (°C)

1.20 Low level output current lo. -
Ambient temperature Ta

Vee= 1.5V
: Vor=0.1V
1.0
(lOL) \
mA) .
0.5 \\
0
-40 0 85
Ta (°C)

1.22 Input reversal voltage ViNy —
Ambient temperature Ta

Vee=5.0V
¢S, SKand
3.0 Dlpins
Vinv
V)
2.0
0
-40 0 85
- Ta (°C)

11



CMOS 512-bit SERIAL E2PROM
S-2900A

2. AC characteristics

2.1 Maximum operating frequency fmax —
Power supply voltage Vcc

Ta=25°C
/—
2Mp-m=qe==t=—2 g U B
/7
fmax 1M
(Hz)
100K
10K

1 2 3 4 5
Vee (V)

2.3 Program time tpg - Ambient temperature Ta

Vee=5.0V
6
tpR
(ms)
4
a1
2
- 40 0 85
Ta(°C)

2.5 1 data output delay time tppy -
Ambient temperature Ta

\l/c(= 4.5V
DATA"0"—>"1"
c.3
- tpp1
(1)
0.2
/;
0.1

-40 0 85
Ta(°Q)

2.7 0 data output delay time tppo —
Ambient temperature Ta

Vec=45V
DATA"1""0"
03
tepo
(u5)
0.2
0.1 //
I
- 40 0 85
Ta(°C)

12

2.2 Program time tpg — Power supply voltage Vce

I ]
Ta=25°C

m |

1 2 3 4 5 6 7

Vee (V)
2.4 Program time tpg — Ambient temperature Ta
Vee=3.0V
6
ter
{ms)
4
2
-40 0 85
Ta (°C)

2.6 1 data output delay time tppy -
Ambient temperature Ta

Vee=2V
DATA"0"—"1"
0.3
tpD1
7))
0.2
0.1
—-40 0 85
Ta(°0)

2.8 0 data output delay time tppp —
Ambient temperature Ta

\;CC =27V I
DATA"1"—>"0"
0.3
trpo
()
0.2 //
/
0.1
-40 0 85
Ta (°C)



