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CMOS 2K/4K-bit SERIAL E PROM S-29255A/29355A

B Features

The S-29255A (2K-bit) and S-29355A (4K-bit) are E’PROMs
characterized by a wide operating voltage range and low power
consumption. The organization is 128-wordx16-bit and 256-wordx16-
bit, respectively. They are easily interfaced with a serial port because
the instruction is composed of eight-bit units. Also, through the RESET
pin, erroneous writing at power on/off can be avoided.

« S-29255A: 2K-hit, instruction code conforming to M6M80021 * Easy interface with sefial port

S-29355A: 4K-bit, instruction code conforming to M6M80041

* Low power consumption Operating: 2.0 mA max.
Standby: 1.0 pA max.

« Wide operating voltage range

* Memory protection by RESET pin
« Rewritings: 10° times/word

» Data retention: 10 years

Write: 2.7t0 6.5V

Read: 1.810 6.5V e Operating temperature: -40 °C to+85 °C

» ' Package: 8-pin DIP/SOP, bare chip

B Package
* 8-pin DIP (PKG drawing code : DP008-A)
* 8-pin SOP (PKG drawing code : FE008-A)

B Pin Assignment

8-pin DIP S%Ein\fg)vf Cs Chip select
Top view i 'SK Serial clock
cs Vee RDY/BUSY™ (O) RESET | D Serial data input
SK RDY/BUSY VeeH mGND | po Serial data output
DI RESET CSm mDO Vee Power supply voltage
DO GND SKj mDI GND Ground
RDY/BUSY| Ready output/Busy output
RESET Reset input
L : Stable Status
H : Reset write circuit
(Memorv protection)
Figure 1

B Block Diagram

RESET O—» erte. - Memory array |- Address
protection decoder
A A
Y
Dl o > Data register | Output buffer [—a DO
5o y 5 5
> = A—|:| Vee
_ Clock Mode decode logic
SK o— generator L pa RDY/BUSY ; GND

Figure 2
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CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

B [nstruction Set

Table 1
Instruction Op code Address Data
S-29255A | S-29355A
READ (Read data) 10101000 Agto Ag 0| Agto As Dy to Dig
PROGRAM  (Program) 10100100 Agto Ag 0 | Agto A; Do to Dss
WRAL (Write all )* 10100001 Agto Ag 0 | Agto As Dy to Dis
ERAL (Erase all )* 10100010 XXXXXXXX | XXXXXXXX §Z)
EWEN (Program enable) 10100011 XXXXXXXX [ XXXXXXXX Yy
EWDS (Program disable) 10100000 XXXXXXXX [ XXXXXXXX Ya
Status output Busy flag 10101001 OOXXXXXX | OOXXXXXX 0:BUSY 1:READY
Write permission L1OxXxxXXxX | 10xxxxxX | 0: Permission 1 : Inhibit
ECC flag OLXXXXXX | OLXXXXXX "0"/is always output**

X :Doesn’'t matter
* :ERAL and WRAL are options. Normally these can not be used.
** 1 S-29255A/29355A doesn't have redundant memory.

B Absolute Maximum Ratings

Table 2
Parameter Symbol Ratings Unit

Power supply voltage Vec -0.3t0 #7.0 Vv

Input voltage VN -0.3.t0 Vc+0.3 \

Output voltage Vour -0.3t0 Vce \

Storage temperature under bias Thias -50 t0+95 °C

Storage temperature Tsig -65 to+150 °C

B Recommended Operating Conditions Table 3
Parameter Symbol . . )
Conditions Min. Typ. Max. Unit
Power supply voltage Vee Read 1.8 Y 6.5 Vv
Write 2.7 Ya 6.5 Y
High level input voltage Viu Vec=2.7 CS, SK 0.8" Ve 3, Vee Y]
to 6.5V DI, RESET | 0.7 Vcc Ya Ve \Y
Vcc:l.8 to 2.7V 0.8 Vee Ya Vee \%
Low level input voltage Vi Vee=2.7 CS, SK 0.0 Y 0.2" Ve \
to 6.5V DI, RESET 0.0 Ya 0.3" Ve \%
Vcee=1.810 2.7V 0.0 Ya 0.2" Ve Y
Operating temperature Topr -40 Ya +85 °C
B Rewriting Times
Table 4
(Ta=-40°C to 85°C)
Parameter Symbol Min. Typ. Max. Unit
Rewriting times Nw 10° Ya Ya times/word

2 Seiko Instruments Inc.




CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

B Pin Capacitance
Table 5
(Ta=25°C, f=1.0 MHz, V=5 V)
Parameter Symbol Conditions Min. Typ. Max. Unit
Input capacitance Cin Vin=0V Yo Yo 8 pF
Output capacitance Cout Vour=0 V ¥ ¥4 10 pF
B DC Electrical Characteristics
Table 6
(Ta=-40°C to 85°C)
Parameter Smbl Conditions Read/write operations Read operation Unit
VCC:S.O V+10 % Vcc:3.0 V+10 % Vcc:1.8 to2.7V
Min. | Typ. | Max.| Min. | Typ. | Max.| Min. | Typ. | Max.
Current consumption | lcc; | DO unloaded Ya ¥% | 20 Ya Ya 1.0 Ya Ya 05 | ma
(READ)
Current consumption | lec, | DO unloaded Ya ¥% | 5.0 Y ¥/ | 2.0 Ya % | % | mA
(PROGRAM)
Table 7
(Ta=-40°C to 85°C)
Parameter Smbl Conditions Read/write operations Read operation Unit
VCC:S.O V+10 % Vcc:2.7 to6.5V Vcc:l.8 to 2.7V
Min. /| Typ. [ Max.| Min. | Typ. | Max.| Min. | Typ. | Max.
Standby current Iss | Input: Vcc or GND Ya Ya 1.0 Ya Ya 1.0 Ya Ya 1.0 | mA
consumption
Input leakage current | I, |Vin=GND to Vcc Va 01 | 1.0 Ya 01 | 1.0 Ya 01 ] 10 | mA
Output leakage llo |Vour=GND to V¢ Ya 01| 10 Ya 01| 10 Ya 01| 10 | m
current
Low level output VoL |CMOS 15 =100 nA EZ, Ya 0.1 Ya Ya 0.1 Ya Ya 0.1 vV
voltage
TTL lo.=2.1 mA Ya ¥ | 0.45 Ya Ya - Ya Ya Ya \Y;
High level output Vou |CMOS Vee-0.7| % Ya |Vec0.7 % ¥ | Vec-0.3| % Y \Y
voltage Vcc=2.7 10 6.5 V:
IOH:'lOO m
Vcc:1.8 t0o 2.7 V:
IOH:']-O m
TTL lou=-400 nmA 2.4 Ya Ya Ya Ya Ya Ya Ya Ya \Y;
Write enable latch VoK 1.5 Ya Ya 1.5 Ya Ya 1.5 Ya Ya \V]
data hold voltage
Schmitt width Vo | CS,SK Ve 0.1] % ¥ |Voc 0.1 % Ya 0.05 | % Ya v

Seiko Instruments Inc.



CMOS 2K/4K-bit SERIAL E’PROM

S-29255A/29355A

B AC Electrical Characteristics

Table 8 Measuring conditions

Input pulse voltage

0.1 Ve to 0.9 Vee

Output reference voltage 0.5 Vee
Output load 100 pF
Table 9
(Ta=-40°C to 85°C)
Parameter Symbol Read / Write operations Read operation Unit
Vce=5.0 V10 % Vcc=2.7106.5V Vcc=1.810 2.7V
Min. | Typ. | Max. | Min. | Typ. | Max.| Min. [‘Typ. | Max.

CS setup time tess 0.2 Ya Y 0.4 Ya Y 1.0 Y Y s
'CS hold time tesn 0.2 Ya Ya 0.4 Ya Ya 1.0 Ya Ya s
'CS setup time (CPU) tesscpy | 02 Y Y 0.4 Y Y 1.0 Y Yy s
CS hold time (CPU) tesHcpy) 0.2 Ya Ya 0.4 Ya Ya 1.0 Ya Ya ns
'CS deselect time teos 0.4 % | % 1.0 % | % 2.0 % | % | s
Data setup time tos 0.2 Ya Ya 0.4 Ya Ya 0.8 Ya Ya ns
Data hold time ton 0.2 Ya a 0.4 Ya Y 0.8 Y Ya ns
1 data output delay tpp1 Ya Ya 0.4 Ya Ya 1.0 Ya Ya 2.0 s
0 data output delay tepo Ya Ya 0.4 a Ya 1.0 Ya Y 2.0 s
Clock frequency fsk 0.0 Ya 2.0 0.0 Y 1.0 0.0 Ya 0.2 | MHz
Clock pulse width tokm tske | 0-25 Ya Ya 0.5 Ya Ya 2.5 Ya Ya ns
Output disable time thz 0 50 | 150 0 500 1000 Ya Ya Ya ns
Program time ter a 4.0 10 Ya 4.0 10 Ya Y Ya ms

DI

Valid data

-l tSKL -
- | s

tCSH tCDS

XXX s X

teoo

DO

Fi

XXXX

tpo1

Input data is fetched at the rise of SK.

Output data is triggered at the fall of SK.

gure 3 Timing chart

<—>| tesscru)

|

) S N S

tesHcpu)

Figure 4 Timing chart of tesscpy) @and tespcpuy When connected to CPU

Seiko Instruments Inc.



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

B Operation

For each instraction, input op code, address and data per Table 1. After CS goes from “H” to “L”, DI is latched, synchronized with
the rise of SK. After the entire data is latched, the instructions input can be completed by changing?s to “H”. Even after
changing CS to low, instructions can not be latched by inputting a pulse to SK while DI remains low.

NOTE: Between instructions, CS must be “H” during teps.

1. Read mode (READ)
The READ instruction reads data from the specified address.
Through the READ instruction, the op code and address are latched, synchronized with the rise of SK. At the falling edge of the
16th SK clock cycle from the start bit, (and all of the addresses are input), DO changes from high impedance (Hi-Z) status to data
output status, and data is output, synchronized with the fall of SK.

cs \ . f
ST AL AL AL FLFL AL LR L EL @R @A MR TITTT
00 o ——

*"L" for S-29255A.

2. Write mode (PROGRAM, WRAL, and ERAL)
There are three write instructions, PROGRAM, WRAL, and ERAL. Each write instruction automatically starts the write operation
to nonvolatile memory after completing the specified clock input.  The write operation is completed in 10 ms (tPR max.) , and the
average write period is 4 to 5 ms.
The S-29255A/29355A offer the following two methods to'check the completion of the write operation to choose the shortest
writing cycle.

By reading the status of the RDY/BUSY output pin

While the write operation is continued, low level is.output. And when the write operation is completed, high level is output.

By reading the status output signal

After inputting a write instruction, a status output instruction must be performed (for the status output instruction, refer to “4.

Status output”) .

NOTE: - After starting the write operation, CS need not be “H”.
During the write operation, no instruction can be accepted except for status output. When usingg( or DI during the
write operation, the SK and DI signals should not be a status output instruction, or, CS must be “H”.
The write operation can be performed when the RESET pin is at “L". After RESET is “H”, even during write
operation, the write operation is terminated, and data is unstable. Therefore, when writing is not performed, fix the
RESET pin at “H” to.inhibit all write operation and to avoid erroneous writing.
When the status output instruction is input after the write instruction, CS need not be “H”.

Seiko Instruments Inc. 5



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

2.1 Program (PROGRAM) mode
This mode writes 16-bit data to the specified address. After CS goes to “L”, input op code, address, and 16-bit data. The

write operation starts at the rising edge of the 32nd SK clock cycle from the start bit.
It is not necessary to make the data be “1” before the data write operation.

csT\ . "

— :
SK 2L T3l el s el 7L el _Jol Jro_[ 7 [+q_[4_[t5 Jrel [T 31 [32] [TT1

* i t ¥
DIXX J1\o/ 1\ 0o o /1\ 0 o Ao X ALY A2 )X A3 A7 X Do : D14 fDlS:;, XXXXX
DO Hi-Z X\(rite operation s:(:grts
RDY/ o AR =L—
BUSY e

* “Lfor the S-29255A

Figure 6

2.2 Write all (WRAL) mode: option
The same 16-bit data is written into all address areas in the memory. After CS changes from “H” to “L”, input the op code,

address, and 16-bit data. The write operation starts at the rising edge of the 32nd SK clock cycle from the start bit.
It is not necessary to make the data be “1” before the data write operation.

csT N\ . . /

— N
SK 1| [2] [3] [4] [s] sl [7] [s 9lOIll|17l|13|14|15|16|17| 31| 32 [TTT1

(50) D15 YXXXXX

DI T\o/T\ 0 0 o o
i Write o er;ion starts
DO Hi-2 <t P ot
RDY/ . -
AA j PR L—
BUSY 1

Figure 7

2.3 Erase all (ERAL) mode: option
Data in all address areas is erased. After erasing the data, all of the data is set to “1". After CS changes from “H" to “L",

input the op code and address. The erase operation starts at the rising edge of the 16th SK clock cycle from the start bit.

cs O\ o1

DI X7 \o [T\ 8 0 0 [T\ o ST, /XXEERKKERK

DO Hi-Z Erase operation Start,‘,
RDY/ >
p PR y
BUSY X e
Figure 8

6 Seiko Instruments Inc.



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

3. Program enable (EWEN) and program disable (EWDS) modes
EWEN enables the write operation, and EWDS disables the write operation. The status to enable the write operation is called
the program enable mode, and the status to disable the write operation is called the program disable mode. The S-
29255A/29355A is in program disable mode when the power is turned on.
To prevent unexpected erroneous writing because of noise and CPU runaway, the S-29255A/29355A should be in program
disable mode when writing is not performed.

s\ I
sdimBpipieNpi NN g ol el el e N N N ——

DIXYY /t\o/t\o O o/ X XXX X YXX
iy EWEN 1 1
i
DO EWDS 0 0
Figure 9

4. Status output
The status output instruction outputs several kinds of IC inside status (ready/busy, write inhibit/permit, and ECC set). Through
the status output instruction, the op code and flag set code are latched; synchronized with the rise of SK. At the falling edge of
16th clock cycle from the start bit, DO is changed from high impedance (Hi-Z)/status to data output status, and the data that
shows the IC inside status is output synchronized with the fall of SK. The data is retained until CS goes to “H".

NOTE : Even if the SK and DI inputs are changed when outputting data, the output data is not changed.

T S

SK 2L B el sl el 7L sl el i J2| [+3] [14 [9 [ts ML

DI XY 77 \o/ T\ o/ T\ 0 o /I . /XXXXXXX
0 0 : o

Busy flag
Write permission 1 0
. ECC flag 0 1 ' thz g
DO Hi-Z v, <t N
AN Smwut
Figure 10
Table 10 IC inside status
Flag name Flag set “L"output “Houtput Remarks
Write status flag 00 During writing Completed writing Ya
Write permission flag 10 Program enable Program disable Ya
mode mode
ECC flag o1 Showing not 3, !‘:(’)’r_malntalmng compatibility with M6M80(_)21/41,
- L" is always output. Redundant memory is not
modified included

5. Reset operation
After RESET goes to “H” during the write operation, the write operation is terminated. At that time, only READ, EWEN, EWDS,

and the status output instruction can be performed.
Although RESET can be connected with 'CS, RESET must be fixed at “L” during writing. If RESET goes to “H” during writing, for
0.1 ms from the rise of RESET, no instruction except for status output can be accepted.

Seiko Instruments Inc. 7



CMOS 2K/4K-bit SERIAL E *PROM
S-29255A/29355A

B Three-wire Interface ¢ DI-DO direct connecting

Although usually, a four-wire interface with CS, SK, DI, and DO is used for

configuring a serial interface, a three-wire interface can be also used for e s
configuring a serial interface by connecting DI and DO. However, since the — —

. A . SK SK S-29255A
three-wire system has a possibility that the data output from the serial CP S-29355A
memory IC interferes with the data output from the CPU, install a resistor SIo DI
between DI and DO (See Figure 11) to give preference to data output from L—— DO
CPU into DI 10kQ to 100kQ

Figure 11

*Please refer Application Note “S-29 & S-93C series EEPROMSs Tips, Tricks & Traps” for equivalent circuit of each pin.

8 Seiko Instruments Inc.



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

B Ordering Information

Package
DP : DIP
FE : SOP
CA : Bare Chip

Product name
S-29255A: 2K-hit
S-29355A: 4K-bit

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

Seiko Instruments Inc. 9



CMOS 2K/4K-bit SERIAL E’PROM

S-29255A/29355A

B Characteristics

10

1. DC characteristics

1.1 Current consumption (READ) lccy -
Ambient temperature Ta

Vcc:5.5V
fsk=2 MHz
DATA=0101

1.0

ICCl
0.5
0
-40 0 85

Ta (°C)

1.3 Current consumption (READ) lcc; -
Power supply voltage Vcc

[ I

Ta=25°C
fSK:l MHz
DATA=0101

1.0

ICCl
(mA) |
0.5
0

2 3 4 5 6 7
Vee (V)

1.5 Current consumption (PROGRAM) lcco -

Ambient temperature Ta

[ [ [
Vcc:5.5v
Continuous PROGRAM mode
DATA 0101
4.0

ICCZ

(mA) N~

-40 0 85
Ta(°C)

1.7 Current consumption (PROGRAM) lcc,-

Power supply voltage Vcc

[ I
Ta=25°C
DATA 0101

4.0

ICCZ
(mA) /

1.2 Current consumption (READ) lcc; -
Ambient temperature Ta

VCC:3.3V
fsk=1MHz
DATA=0101

0.4

ICCl
0.2
0
-40 0 85

Ta (°C)

1.4 Current consumption (READ) lcc; -
Clock frequency fsx

I
VCC:S.OV
Ta=25°C
1.0
ICCl
(mA) /
0.5 A
0

10K 100K 1M2M
fsk (Hz)

1.6 Current consumption (PROGRAM) lcc: -
Ambient temperature Ta

[ [ [
Vcc:3.3V
Continuous PROGRAM mode
DATA 0101

1.0

ICCZ

(mA) S~

-40 0 85
Ta (°C)

1.8 Standby current consumption Isg -
Ambient temperature Ta

Vcc:6.5v

106

107
10% /

Iss /
(A 10°
- d

/

10-11

0
Ta (°C)

Seiko Instruments Inc.



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

1.9 Input leakage current | .
Ambient temperature Ta

Vcc:5.5V
CS, SK, DI=0V
1.0
ILI
(mA)
0.5
0
-40 0 85
Ta (°C)

1.11 Output leakage current o .
Ambient temperature Ta

Vcc:5.5v
DO=0V
1.0
ILO
(mA)
0.5
0
-40 0 85
Ta (°C)

1.13 High level output voltage Voy -
Ambient temperature Ta

Vcc:4.5V
IOH:'4OOHA

4.6

4.4 fr—
VOH
)

4.2

-40 0 85
Ta (°C)

1.15 Low level output voltage Vo, -
Ambient temperature Ta

Vcc:4.5v
lor=2.1mA

0.3

0.2
VOL
V)

0.1

0

-40 0 85
Ta (°C)

1.10 Input leakage current | .
Ambient temperature Ta

VCC:5.5V
CS, SK,
DI=5.5V
1.0
Iy
(mA)
0.5
0
-40 0 85
Ta (°C)

1.12 Output leakage current 1o -
Ambient temperature Ta

Vcc:5.5v
DO=5.5V
1.0
ILO
(m)
0.5
0
-40 0 85
Ta (°C)

1.14 High level output voltage Voy -
Ambient temperature Ta

VCC:2.7V
|OH:-100nA
2.7
P —
2.6
VOH
V)
2.5
- 0 85
Ta (°C)
1.16 Low level output voltage Vo, -
Ambient temperature Ta
Vcc:2.7v
|o|_:lOOnA
30
20
VOL
(mV)
’ / ~
0
-40 0 85
Ta (°C)

Seiko Instruments Inc. 11



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

1.17 High level output current loy - 1.18 High level output current loy -
Ambient temperature Ta Ambient temperature Ta
Vcc:4.5V VCC:2.7V
VOH:3.8V VOH:Z.OV
-5.0 -2.0

\
I<?nHA) ~_ I(<r)nHA) \

2.5 \\ -1.0
0 0
-40 0 85 -40 0 85
Ta (°C) Ta (°C)
1.19 Low level output current g - 1.20 Low level output current g, /
Ambient temperature Ta Ambient temperature Ta
Vcc:4.5V Vcc:2.7v
VOH:0.45V VOL=0.1V
20 2.0

| i o >
10

< 1.0 ~—
0 0
-40 0 85 -40 0 85
Ta (°C) Ta (°C)
1.21 Input reversal voltage Vyy - 1.22 Input reversal voltage Vyy -
Power supply voltage Vcc Power supply voltage Ve
T T | I I
Ta=25°C Ta=25°C
Dl and RESET pins CS and SK pins/
4.0 4.0 /4
v, v Vi
INV / INV iy /
V) A V) b =
2.0 2.0
L~ ’(
e d v v
IL
0
1 2 3 4 5 6 7 1 2 3 4 5 6 7
Vee (V) Vee (V)
1.23 Input reversal voltage Viny - 1.24 Input reversal voltage Vv -
Ambient temperature Ta Ambient temperature Ta
T T
Vec=5.0V \Lcc=5.(l .
DI and RESET CS and SK pins
4.0 4.0
VIH
V|N\/ VIN\/
V) V)
2.0 2.0 R
VIL
-40 0 85 -40 0 85
Ta (°C) Ta (°C)

12 Seiko Instruments Inc.



CMOS 2K/4K-bit SERIAL E’PROM
S-29255A/29355A

2. AC characteristics

2.1 Maximum operating frequency frnax -
Power supply voltage Vcc

T T
Ta=25°C

2M [— — ~

fmaX lM
(Hz)

100K

10K

1 2 3 4 5

VCC (V)
2.3 Program time tpr . Ambient temperature Ta
Vcc:5.0V
6
tpr
(ms)
4 —
2
-40 0 85
Ta (°C)

2.5 1 data output delay time tpp; -
Ambient temperature Ta

T T
Vcc:4.5V
DATA”0"® 17
0.3
tpp1
(1) P
0.2
-_________-——————-»
0.1
0
-40 0 85
Ta (°C)

2.7 0 data output delay time tppo -
Ambient temperature Ta

T T
VCC:4.5V
DATA”1"® 70"
0.3
troo
(ms)
0.2
o1 — /
0
-40 0 85
Ta (°C)

2.2 Program time tpg - Power supply voltage Vcc

| |
Ta=25°C
4 —
t |
PR
(ms)
2
1 2 3 4 5 6 7
Vee (V)
2.4 Program time tpg . Ambient temperature Ta
Vcc:3.0V
6
ter
(ms)
4 —
—
2
-40 0 85
Ta (°C)

2.6 1 data output delay time tpp; -
Ambient temperature Ta

T

VCC:2.7V

DATA”0"® 1"

0.4

trp1
0.3

/ g
0.2
oL
-40 0 85
Ta (°C)

2.8 0 data output delay time tppo -
Ambient temperature Ta

T T
Vcc:2.7v
DATA”17”® 0"
0.3
tepo
() /
0.2 /,
0.1
0
-40 0 85
Ta (°C)

Seiko Instruments Inc. 13



H 8-Pin SOP FE008-A Rev.1.0 020128

®Dimensions

Unit:mm
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No. : FE008-A-P-SD-1.0
®Taping Specifications ®Reel Specifications

1 reel holds 2000 ICs.
4.0+ 0.1(10 piches. 40.0+ 0.2)

2.0£0.05 = !

12 0.3£0.05 A

21.55£0.05 ) 7P ik
;@@ 010 Q- 0-0 O jg :
= S
IRy, 1t
‘ ﬁ‘ 0
I I I \ © ~

| ‘ ‘ " HE] o

020005 o gl | | 21201 123

o S

m':r 8.0£0:1

6.7+ 0.1
TF(T1) y
5 4 P Feed directign j 13.5£0.5
8 1 Winding core
205
22108

TB(TZ)Poooooooo

=0 U M M Feed directi:)In

4

No. : FEO08-A-C-SD-3.0 No. : FEO08-A-R-SD-1.0




M 8-pin DIP DP008-A  o11022
®Dimensions Unit:mm
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The information described herein is subject to change without notice.

Seiko Instruments Inc. is not responsible for any problems caused by circuits or diagrams described herein
whose related industrial properties, patents, or other rights belong to third parties. The application circuit
examples explain typical applications of the products, and do not guarantee the success of any specific
mass-production design.

When the products described herein are regulated products subject to the Wassenaar Arrangement or other
agreements, they may not be exported without authorization from the appropriate governmental authority.
Use of the information described herein for other purposes and/or reproduction or copying without the
express permission of Seiko Instruments Inc. is strictly prohibited.

The products described herein cannot be used as part of any device or equipment affecting the human
body, such as exercise equipment, medical equipment, security systems, gas equipment, or any apparatus
installed in airplanes and other vehicles, without prior written permission of Seiko Instruments Inc.

Although Seiko Instruments Inc. exerts the greatest possible effort to ensure high quality and reliability, the
failure or malfunction of semiconductor products may occur. The user of these products should therefore
give thorough consideration to safety design, including redundancy, fire-prevention measures, and
malfunction prevention, to prevent any accidents, fires, or community damage that may ensue.




