S I I ‘. S-812C Series

HIGH OPERATING VOLTAGE
CMOS VOLTAGE REGULATOR

www.sii-ic.com

© Seiko Instruments Inc., 2001-2015 Rev.6.3 oo

The S-812C Series is a high-withstand voltage regulator IC which is developed by using the CMOS technology.
This IC is suitable for applications which require withstand because its maximum voltage for operation is as high
as 16 V, also for portable device having the low current consumption because this IC not only has the low
current consumption but also a ON/OFF circuit. This IC operates stably due to the internal phase compensation
circuit so that users are able to use ceramic capacitor as the output capacitor.

B Features

e Output voltage: 2.0V 10 6.0V, selectable in 0.1V step

¢ Input voltage: 16 V max.

e Output voltage accuracy: +2.0%

¢ Dropout voltage: 120 mV typ. (5.0 V output product, loyr = 10 mA)

e Current consumption; During operation: 1.0 pA typ., 1.8 A max. (3.0 V output product)

e Output current: Possible to output 50 mA (3.0 V output product, Viy =5 V)
Possible to output 75 mA (5.0 V output product, Viy =7 V)

o Built-in ON/OFF circuit: Selectable available / unavailable of power-off function

Selectable active “H” / “L” in the regulator
o Built-in short-circuit protection circuit: Selectable available / unavailable of short-circuit protection circuit
Available short-circuit protection: Short-circuit current 40 mA typ.
o Operation temperature range: Ta =-40°C to +85°C
e Lead-free, Sn 100%, halogen-free*2

*1. Attention should be paid to the power dissipation of the package when the load is large.
*2. Refer to “B Product Name Structure” for details.

B Applications

» Constant-voltage power supply for home electric/electronic appliance
e Constant-voltage power supply for battery-powered device
¢ Constant-voltage power supply for communication device

B Packages

o SNT-6A(H)
« SOT-23-5
« SOT-89-3
« SOT-89-5
e TO-92
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B Block Diagrams
1. S-812CxxA Series (Unavailable short-circuit protection and power-off function)
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2. S-812CxxB Series (Available short-circuit protection and power-off function)
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3. S-812CxxE Series (Available Short-circuit protection function, unavailable power-off function)
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B Product Name Structure

Users can select the product type, output voltage, and package type for the S-812C Series. Refer to “1.
Product name” regarding the contents of product name, “2. Packages” regarding the package drawings,
“3. Product name list” regarding details of product name.

1. Product name

1.1 S-812CxxA series
1.1.1 SOT-23-5, SOT-89-3

$-812C xx A xx - xxx T2 x
T— Environmental code
U: Lead-free (Sn 100%), halogen-free
G: Lead-free (for details, please contact
our sales office)

IC direction in tape specifications '
T2: SOT-23-5, SOT-89-5

Product code

Package code
MC: SOT-23-5
UA: SOT-89-3

Short-circuit protection and power-off function
A: Unavailable

Output voltage
20 to 60
(e.g. When the output voltage is 2.0 V,
it is expressed 20)

*4. Refer to the tape drawing.

*2. Refer to “3. Product name list”.

1.1.2 TO-92
S812C xx A Y - x 2 - U

T— Environmental code
U: Lead-free (Sn 100%), halogen-free

Packing from
B: Bulk
Z: Tape and ammo

Package code
Y: TO-92

Short-circuit protection and power-off function
A: Unavailable

Output voltage
20 to 60
(e.g. When the output voltage is 2.0 V,
it is expressed 20)
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1.2 S-812CxxB series
1.2.1 SNT-6A(H)
S-812C XX _B_ fl - xxx TF U
T— Environmental code
U: Lead-free (Sn 100%), halogen-free

IC direction in tape specifications
TF: SNT-6A(H)

Product code™

Package code
Pl: SNT-6A(H)

Short-circuit protection and power-off function
B: Available
ON/OFF pin positive logic (operates by “H”)

Output voltage
20 to 60
(e.g. When the output voltage is 2.0V,
it is expressed 20)

1.2.1 SOT-23-5, SOT-89-5
S-812C XX _B_ XX - XXX T2 x

T— Environmental code

U: Lead-free (Sn 100%), halogen-free
G: Lead-free (for details, please contact
our sales office)

IC direction in tape specifications*1
T2: SOT-23-5, SOT-89-5

Product code ™

Package code
MC: SOT-23-5
UC: SOT-89-5

Short-circuit protection and power-off function
B: Available
ON/OFF pin positive logic (operates by “H”)

Output voltage
20 to 60
(e.g. When the output voltage is 2.0V,
it is expressed 20)

*1. Refer to the tape drawing.
*2. Refer to “3. Product name list”.
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1. 3 S-812CxxE series

S-812C xx E UA - xxx T2 x
T— Environmental code
U: Lead-free (Sn 100%), halogen-free
G: Lead-free (for details, please contact
our sales office)

IC direction in tape specifications '

Product code?

Package code
UA: SOT-89-3

Short-circuit protection function: Available
Power-off functio: Unavailable

Output voltage
20 to 60
(e.g. When the output voltage is 2.0 V,
it is expressed 20)

*1. Refer to the tape drawing.
*2. Refer to “3. Product name list”.

2. Packages
Package name Drawing code -
Package ' Tape ' Reel ' Zigzag ' Land

SNT-6A(H) P1006-A-P-SD | P1006-A-C-SD | P1006-A-R-SD — . PI006-A-L-SD
SOT-23-5 MP005-A-P-SD + MP005-A-C-SD ' MP005-A-R-SD — | —
SOT-89-3 UP003-A-P-SD ' UP003-A-C-SD ' UP003-A-R-SD — ! —
SOT-89-5 UP005-A-P-SD ! UP005-A-C-SD | UP005-A-R-SD ! — ! —
TO-92 (Bulk) YS003-D-P-SD ! — : _ : — : —
TO-92 (Tape and ammo) | YZ003-E-P-SD ' YZ003-E-C-SD — ' YZ003-E-Z-SD ! —
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3. Product name list

3.1 S-812CxxA Series (Unavailable short-circuit protection and power-off function)

Table 1
Output voltage SOT-23-5 SOT-89-3 SOT-89-5 TO-92"
20V+2.0% | S-812C20AMC-C2AT2x | S-812C20AUA-C2AT2x — S-812C20AY-n2-U
21V+2.0% | S-812C21AMC-C2BT2x | S-812C21AUA-C2BT2x — S-812C21AY-n2-U
22V+2.0% | S-812C22AMC-C2CT2x | S-812C22AUA-C2CT2x — S-812C22AY-n2-U
2.3V+2.0% | S-812C23AMC-C2DT2x | S-812C23AUA-C2DT2x — S-812C23AY-n2-U
2.4V+2.0% | S-812C24AMC-C2ET2x | S-812C24AUA-C2ET2x — S-812C24AY-n2-U
25V+2.0% | S-812C25AMC-C2FT2x | S-812C25AUA-C2FT2x — S-812C25AY-n2-U
2.6V+2.0% | S-812C26AMC-C2GT2x | S-812C26AUA-C2GT2x — S-812C26AY-n2-U
27V+2.0% | S-812C27AMC-C2HT2x | S-812C27AUA-C2HT2x — S-812C27AY-n2-U
2.8V+2.0% | S-812C28AMC-C2IT2x | S-812C28AUA-C2IT2x — S-812C28AY-n2-U
29V+2.0% | S-812C29AMC-C2JT2x | S-812C29AUA-C2JT2x — S-812C29AY-n2-U
3.0V+2.0% | S-812C30AMC-C2KT2x | S-812C30AUA-C2KT2x — S-812C30AY-n2-U
3.1V+2.0% | S-812C31AMC-C2LT2x | S-812C31AUA-C2LT2x — S-812C31AY-n2-U
32V+2.0% | S-812C32AMC-C2MT2x | S-812C32AUA-C2MT2x — S-812C32AY-n2-U
3.3V+2.0% | S-812C33AMC-C2NT2x | S-812C33AUA-C2NT2x — S-812C33AY-n2-U
3.4V+2.0% | S-812C34AMC-C20T2x | S-812C34AUA-C20T2x — S-812C34AY-n2-U
3.5V+2.0% | S-812C35AMC-C2PT2x | S-812C35AUA-C2PT2x — S-812C35AY-n2-U
3.6 V+2.0% | S-812C36AMC-C2QT2x | S-812C36AUA-C2QT2x — S-812C36AY-n2-U
3.7V+2.0% | S-812C37AMC-C2RT2x | S-812C37AUA-C2RT2x — S-812C37AY-n2-U
3.8V+2.0% | S-812C38AMC-C2ST2x | S-812C38AUA-C2ST2x — S-812C38AY-n2-U
3.9V+2.0% | S-812C39AMC-C2TT2x | S-812C39AUA-C2TT2x — S-812C39AY-n2-U
40V+2.0% | S-812C40AMC-C2UT2x | S-812C40AUA-C2UT2x — S-812C40AY-n2-U
41V+2.0% | S-812C41AMC-C2VT2x | S-812C41AUA-C2VT2x — S-812C41AY-n2-U
42V+2.0% |S-812C42AMC-C2WT2x | S-812C42AUA-C2WT2x — S-812C42AY-n2-U
43V+2.0% | S-812C43AMC-C2XT2x | S-812C43AUA-C2XT2x — S-812C43AY-n2-U
44V+2.0% | S-812C44AMC-C2YT2x | S-812C44AUA-C2YT2x — S-812C44AY-n2-U
45V+2.0% | S-812C45AMC-C2ZT2x | S-812C45AUA-C2ZT2x — S-812C45AY-n2-U
46\V+2.0% | S-812C46AMC-C3AT2x | S-812C46AUA-C3AT2x — S-812C46AY-n2-U
47V+2.0% | S-812C47AMC-C3BT2x | S-812C47AUA-C3BT2x — S-812C47AY-n2-U
48V+2.0% | S-812C48AMC-C3CT2x | S-812C48AUA-C3CT2x — S-812C48AY-n2-U
49V+2.0% | S-812C49AMC-C3DT2x | S-812C49AUA-C3DT2x — S-812C49AY-n2-U
50V+2.0% | S-812C50AMC-C3ET2x | S-812C50AUA-C3ET2x — S-812C50AY-n2-U
51V+2.0% | S-812C51AMC-C3FT2x | S-812C51AUA-C3FT2x — S-812C51AY-n2-U
52V+2.0% | S-812C52AMC-C3GT2x | S-812C52AUA-C3GT2x — S-812C52AY-n2-U
5.3V+2.0% | S-812C53AMC-C3HT2x | S-812C53AUA-C3HT2x — S-812C53AY-n2-U
54V+2.0% | S-812C54AMC-C3IT2x | S-812C54AUA-C3IT2x — S-812C54AY-n2-U
55V+2.0% | S-812C55AMC-C3JT2x | S-812C55AUA-C3JT2x — S-812C55AY-n2-U
56 V+2.0% | S-812C56AMC-C3KT2x | S-812C56AUA-C3KT2x — S-812C56AY-n2-U
57V+2.0% | S-812C57AMC-C3LT2x | S-812C57AUA-C3LT2x — S-812C57AY-n2-U
5.8V+2.0 % |S-812C58AMC-C3MT2x | S-812C58AUA-C3MT2x — S-812C58AY-n2-U
59V+2.0% | S-812C59AMC-C3NT2x | S-812C59AUA-C3NT2x — S-812C59AY-n2-U
6.0 V+2.0 % | S-812C60AMC-C30T2x | S-812C60AUA-C30T2x — S-812C60AY-n2-U

7]

.

B: Bulk, Z: Tape and ammo.

Remark 1.

specified above.
2. xxGorU
3. Please select products of environmental code = U for Sn 100%, halogen-free products.

n” changes according to the packing form in TO-92.

Seiko Instruments Inc.
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3.2 S-812CxxB Series (Available short-circuit protection and power-off function)
Table 2
Output voltage SNT-6A(H) SOT-23-5 SOT-89-5
2.0V+2.0% S-812C20BPI-C4ATFU | S-812C20BMC-C4AT2x —
21V+2.0% S-812C21BPI-C4BTFU | S-812C21BMC-C4BT2x —
2.2V+2.0 % S-812C22BPI-C4ACTFU | S-812C22BMC-C4CT2x —
2.3V+2.0 % S-812C23BPI-C4DTFU | S-812C23BMC-C4DT2x —
2.4V+2.0 % S-812C24BPI-C4ETFU | S-812C24BMC-C4ET2x —
25V+2.0% S-812C25BPI-C4FTFU | S-812C25BMC-C4FT2x —
26 V+2.0% S-812C26BPI-C4AGTFU | S-812C26BMC-C4GT2x —
2.7V+2.0% S-812C27BPI-C4HTFU | S-812C27BMC-C4HT2x —
2.8V+2.0 % S-812C28BPI-C4ITFU S-812C28BMC-C41T2x —
29V+2.0 % S-812C29BPI-C4JTFU | S-812C29BMC-C4JT2x —
3.0 V+2.0 % S-812C30BPI-C4KTFU | S-812C30BMC-C4KT2x —
3.1V+2.0 % S-812C31BPI-CALTFU | S-812C31BMC-C4LT2x —
3.2V+2.0 % S-812C32BPI-CAMTFU | S-812C32BMC-C4MT2x —
3.3V+2.0 % S-812C33BPI-CANTFU | S-812C33BMC-C4NT2x | S-812C33BUC-C4NT2x
3.4V+2.0 % S-812C34BPI-C40TFU | S-812C34BMC-C40T2x —
3.5V+2.0 % S-812C35BPI-C4PTFU | S-812C35BMC-C4PT2x —
3.6 V+2.0 % S-812C36BPI-C4QTFU | S-812C36BMC-C4QT2x —
3.7V+2.0 % S-812C37BPI-C4RTFU | S-812C37BMC-C4RT2x —
3.8V+2.0 % S-812C38BPI-C4STFU | S-812C38BMC-C4ST2x —
3.9V+2.0 % S-812C39BPI-C4ATTFU | S-812C39BMC-C4TT2x —
4.0V+2.0 % S-812C40BPI-C4UTFU | S-812C40BMC-C4UT2x —
4.1V+2.0 % S-812C41BPI-C4VTFU | S-812C41BMC-C4VT2x —
4.2V+2.0 % S-812C42BPI-CAWTFU | S-812C42BMC-C4WT2x —
4.3V+2.0% S-812C43BPI-C4AXTFU | S-812C43BMC-C4XT2x —
4.4V+2.0 % S-812C44BPI-CAYTFU | S-812C44BMC-C4YT2x —
4.5V+2.0 % S-812C45BPI-C4ZTFU | S-812C45BMC-C4ZT2x —
4.6 V2.0 % S-812C46BPI-C5ATFU | S-812C46BMC-C5AT2x —
4.7V+2.0 % S-812C47BPI-C5BTFU | S-812C47BMC-C5BT2x —
4.8V+2.0 % S-812C48BPI-C5CTFU | S-812C48BMC-C5CT2x —
4.9V+2.0 % S-812C49BPI-C5DTFU | S-812C49BMC-C5DT2x —
5.0 V+2.0 % S-812C50BPI-C5ETFU | S-812C50BMC-C5ET2x | S-812C50BUC-C5ET2x
5.1V+2.0 % S-812C51BPI-C5FTFU | S-812C51BMC-C5FT2x —
5.2V+2.0 % S-812C52BPI-C5GTFU | S-812C52BMC-C5GT2x —
5.3V+2.0 % S-812C53BPI-C5HTFU | S-812C53BMC-C5HT2x —
5.4V+2.0 % S-812C54BPI-C5ITFU S-812C54BMC-C5IT2x —
5.5V+2.0 % S-812C55BPI-C5JTFU | S-812C55BMC-C5JT2x —
5.6 V2.0 % S-812C56BPI-C5KTFU | S-812C56BMC-C5KT2x —
5.7V+2.0 % S-812C57BPI-C5LTFU | S-812C57BMC-C5LT2x —
5.8 V+2.0 % S-812C58BPI-C5MTFU | S-812C58BMC-C5MT2x —
5.9V+2.0 % S-812C59BPI-C5NTFU | S-812C59BMC-C5NT2x —
6.0 V2.0 % S-812C60BPI-C50TFU | S-812C60BMC-C50T2x —
Remark 1. Please contact our sales office for products with an output voltage value other than those

specified above.
2. xxGorU
3. Please select products of environmental code = U for Sn 100%, halogen-free products.
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3.3 S-812CxxE Series (Available short-circuit protection function, unavailable power-off function)

Table 3

Output voltage SOT-23-5 SOT-89-3 SOT-89-5 TO-92"
3.3V+2.0 % — S-812C33EUA-C5PT2x — —
3.6 V+2.0 % — S-812C36EUA-C5RT2x — —
4.0 V+2.0 % — S-812C40EUA-C5QT2x _ _

*1. “n” changes according to the packing form in TO-92.
B: Bulk, Z: Tape and ammo.

Remark 1. Please contact our sales office for products with an output voltage value other than those

specified above.

2. xxGorU
3. Please select products of environmental code = U for Sn 100%, halogen-free products.

Seiko Instruments Inc.
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B Pin Configurations
SNT-6A(H) Table 4
Top view Pin No. Symbol Description
1 6 1 NC No connection
0o : 2 VIN _ | Input voltage pin
21 05 3 VOUT Output voltage pin
31 04 4 VSS GND pin
] 5 VIN Input voltage pin
Figure 4 6 ON/OFF | ON/OFF pin
*1. The NC pin is electrically open.
The NC pin can be connected to VIN pin or VSS
pin.
SOT-23-5 Table 5
Top view Pin No. Symbol Description
5 4 1 VSS GND pin
H 2 VIN Input voltage pin
3 VOUT Output voltage pin
4 NC™ No connection
5 ON/OFF | ON/OFF pin (B type)
H |:| |:| NC™ No connection (A type, E type)
1 2 3 *1. The NC pin is electrically open.
The NC pin can be connected to VIN pin or VSS
SOT-89-3 Table 6
Top view Pin No. Symbol Description
— 1 VSS GND pin
2 VIN Input voltage pin
3 VOUT Output voltage pin
H H do
1 2 3
Figure 6
SOT-89-5 Table 7
Top view Pin No. Symbol Description
5 4 1 VOUT Output voltage pin
|:| I')—H H 2 VIN Input voltage pin
3 VSS GND pin
4 ON/OFF ON/OFF pin (B type)
NC™ No connection (A type, E type)
5 NC™ No connection

alislls
1 2 3
Figure 7

10

*1. The NC pin is electrically open.
The NC pin can be connected to VIN pin or VSS

pin.
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TO-92 Table 8
Bottom view Pin No. | Symbol Description
1 VSS GND pin
2 VIN Input voltage pin
3 VOUT Output voltage pin

T

Figure 8

B Absolute Maximum Ratings

Table 9
(Ta=25°C unless otherwise specified)
Item Symbol Absolute Maximum Rating Units
Vin Vss—0.3 to Vss+1 8 \Y%
Input voltage Vonore Vss—0.3 10 Vi +0.3 Y
Output voltage Vout Vss—0.3 to Viy+0.3 \Y
SNT-6A(H) 500" mwW
SOT-23-5 250 (When notsrg(c))}:nted on board) mw
500 (When not mounted on board) | mW
Power dissipation SOT-89-3 Pp 1000 mw
SOT-89-5 500 (When no; (r)no%gpted on board) 2w
T0-92 400 (When not8r88*1.1|nted on board) 2&
Operation ambient temperature Topr —40 to +85 °C
Storage temperature Tsig —40 to +125 °C

*1. When mounted on board
[Mounted board]
(1) Board size :

114.3 mm x 76.2 mm x t1.6 mm
(2) Board name : JEDEC STANDARDS51-7

Caution The absolute maximum ratings are rated values exceeding which the product could suffer
physical damage. These values must therefore not be exceeded under any conditions.

—1200 —
< SOT-89-5
£.1000 SOlT-89-3
(=]
o TO-92
~ 800 \>< - |
S SOT-23-5
2 600 o
g \
B 400 N
; 200 /\\\ﬁ\\
3 sNT-6A(H) | [T
& o1 N
0 50 100 150

Ambient temperature (Ta) [°C]

Figure 9 Power Dissipation of The Package (When mounted on Board)

Seiko Instruments Inc.
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B Electrical Characteristics

Table 10
(Ta=25°C unless otherwise specified)
ltem Symbol Conditions Min. Typ. | Max. | Units Tes_t
circuits
* V V
Output voltage ™ Vourg) Vin= Vourg)t2V, lour = 10mA X(:(‘;J_g%) Vours) XO»]UB(;) v 1
2.0V <Vourg <29V | 30 — — mA | 3
2 VOUT(S)+2V 3.0V £ Vour £3.9V 50 — — mA 3
Output current lour SVn<16V [40V<Voure <49V | 65 | = — [ mA | 3
5.0V< VOUT(S) <6.0V 75 - - mA 3
20V<Vourg<24V | - | 046 [ 095 | V 1
25V<Vourg<29V | - | 032 [ 068 | V 1
30V<Vourg<34V | - | 023 [ 041 | V 1
*3 IOUT = 3.5V< VOUT(S) <3.9V — 0.19 0.35 \% 1
Dropout voltage Varop 10MA  [40V<Vours <44V | — | 016 | 030 | V 1
45V <Vourg <49V | — 014 | 027 | V 1
50V<Vourg<54V | - | 012 [ 025 | V 1
55V<Vourg<60V | - | 011 [ 023 | V 1
Line regulation 1 AVours }Z)OUT@;;T]LV <Vin<16V, - 5 | 20 | mv | 1
Ut —
Line regulation 2 AVour YOUT(_S)1+ V< Vins16V, - 5 20 mV 1
ouT — HA
20V< VOUT(S) < 29V,
1WA < lour < 20mA - 6 |30 | mv]1
V=V, ?&/ < |X$U38:l,§n3/§ - o e | v |
Load |ati AV, IN— VOUT(S) = =
oad reguiation ouTs + 2V 40V<Vor<4aV,| _ 3 | es | mv | 1
1pA < loyr < 40mA
50V<Vourg<6.0V,| _
1WA < lour < 50mA 7] 80 | mv | 1
Output voltage . AVour Vin = Vours) + 1V, lour = 10mA, _ _ 0
temperature coefficient* | ATa e Vour |40°C <Ta<85°C +100 ppm/°C 1
Ve v 20V<Vourg<27V| - 09 | 16 | pA | 2
. IN=VouT®)[2.8V < Vourg < 3.7V | — 10 | 18 | uA | 2
Current consumption lss 2V, [B8VEVonesbAV] - | 12 | 21 | uA | 2
52V<Vours <6.0V| - 15 | 25 | uA | 2
Input voltage ViN - - - 16 \% 1
Applied to products with power-off function
Current consumption Vin=Vourg) + 2V, B
during power-off lss2 Vonorr = 0V, no load 0.1 0.5 WA 2
ON/OFF pin vV ViN= VOUT(S) +2V, R = 1kQ, 20 _ _ v 4
input voltage “H” SH determined by Vour output level ’
ON/OFF pln V. VIN = VOUT(S) +2V, RL =1kQ, _ _ 0.4 V 4
input voltage “L” St determined by Vour output level '
ON/OFF pin _ _
input current “H” lsi Vin= 7V, Vonorr = 7V -0.1 - 0.1 A 4
ONJOFF pin
input Currgnt " Is Vin=Vourg) + 2V, Vonors = 0V -0.1 - 0.1 LA 4
Applied to products with short-circuit protection function
Short-circuit current [ los [Vin = Vours) * 2V, Vour = OV - 40 - mA | 3

12
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*1. Vours): Set output voltage
Voure): Actual output voltage
Output voltage when fixing loyt(=10 mA) and inputting Vouyrs)+2.0 V.
*2. The output current at which the output voltage becomes 95% of Vourg) after gradually increasing the output
current.
*3. Varop = Vint—(Voure) x 0.98)
VNt is the input voltage at which the output voltage becomes 98% of Vourg) after gradually decreasing the
input voltage.
*4. A change in the temperature of the output voltage [mV/°C] is calculated using the following equation.
%O;T[mw"q = Vours) [V] % x ATiV.O\“/LUT [ppm/°C]™ = 1000
*1. Change in temperature of output voltage
*2. Set output voltage
*3. Output voltage temperature coefficient

Seiko Instruments Inc. 13
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B Test Circuits

1. TVIN VOuT
ON/OFF)"
Al \vss
Set to ON 7JT
Figure 10

2. L—I<+ :)_VIN VOUT
(ON/OFF)"! 1
VSS
; Set to Vi or7J7

GND

Figure 11

3. VIN VOUT]

*1
i i s (ONIOFF) .o

Set to ON 7Jr

Figure 12

VIN VOUT
+ +

; J;Jf‘@),(ON/OFF)\'jTS ;l; RL

Figure 13

*1. In case of product with power-off function.

B Standard Circuit

INPUT OUTPUT
VIN VOUT
—|(ON/OFF)? .
" c
Cin VSS )
© GND ©

Single GND

*4. Cy is a capacitor for stabilizing the input.
¥2. In addition to tantalum capacitor, ceramic capacitor can be used for C,.
*3. Control this ON/OFF pin in the product with power-off function.

Figure 14

Caution The above connection diagram and constant will not guarantee successful operation.

Perform through evaluation using the actual application to set the constant.

14 Seiko Instruments Inc.



HIGH OPERATING VOLTAGE CMOS VOLTAGE REGULATOR

Rev.6.3 oo S-812C Series

B Explanation of Terms

1.

Output capacitor (C,)

Generally in voltage regulator, output capacitor is used to stabilize regulation and to improve the
characteristics of transient response. The S-812C Series operates stably without output capacitor C,.
Thus the output capacitor C, is used only for improvement of the transient response. In the applications
that users will use the S-812C Series, and they are not cautious about the transient response, it is
possible to omit an output capacitor. If using an output capacitor for this IC, users are able to use devices
such as ceramic capacitor which has small ESR (Equivalent Series Resistance).

Output voltage (Vour)
The accuracy of the output voltage + 2.0% is assured under the specified conditions for input voltage,

which differs depending upon the product items, output current, and temperature.

Caution If the above conditions change, the output voltage value may vary and go out of the
accuracy range of the output voltage. Refer to "B Electrical Characteristics" and "R
Characteristics (Typical Data)" for details.

Line regulations 1 and 2 (AVoyt1, AVourt?)

Indicate the dependency of the output voltage against the input voltage. That is, the value shows how

much the output voltage changes due to a change in the input voltage after fixing output current constant.

Load regulation (AVoyrs)

Indicates the dependency of the output voltage against the output current. That is, the value shows how

much the output voltage changes due to a change in the output current after fixing output current constant.

Dropout voltage (Vgrop)

Indicates the difference between input voltage (Viys) and the output voltage when; decreasing input
voltage (Vi) gradually until the output voltage has dropped out to the value of 98% of output voltage
(VOUT(E))y which is at V|y = VOUT(S) +1.0V.

Varop = Vint — (Vourg) x 0.98)

Seiko Instruments Inc. 15
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- AVour )
6. Output voltage temperature coefficient ( ATa e Vour

The shaded area in Figure 15 is the range where Vgyr varies in the operation temperature range when
the output voltage temperature coefficient is +100 ppm/°C.

Example of S-812C30A typ. product

Vour A
(V]

+0.30 mV/°C

\ 1]

VOUT(E)’“‘ V
- k. ~0.30 mV/°C
: >
_40 125 185 Ta[°C]

*1.  Vour is the value of the output voltage measured at Ta = +25°C.

Figure 15

A change in the temperature of the output voltage [mV/°C] is calculated using the following equation.

AVour
ATa e VOU

*4. Change in temperature of output voltage
*2. Set output voltage
*3. Output voltage temperature coefficient

AV *. * *
=2 [mVeCT™ = Vour) [V] 2 x —[ppm/°C] %+1000

16 Seiko Instruments Inc.
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S-812C Series

B Operation
1. Basic operation
Figure 16 shows the block diagram of the S-812C Series.

The error amplifier compares the reference voltage (V,e) with feedback voltage (Vg,), which is the output
voltage resistance-divided by feedback resistors (Rs and Ry). It supplies the gate voltage necessary to
maintain the constant output voltage which is not influenced by the input voltage and temperature

change, to the output transistor.

VINO
4{ 1
Current
supply
Error
amplifier VOUT
V,
ef Rf
Vi
Reference voltage
circuit Rs
VSSQO ®

*1. Parasitic diode

Figure 16

2. Output transistor

In the S-812C Series, a low on-resistance P-channel MOS FET is used as the output transistor.
Be sure that Voyr does not exceed Viy+ 0.3 V to prevent the voltage regulator from being damaged due
to reverse current flowing from the VOUT pin through a parasitic diode to the VIN pin, when the potential

of Vour became higher than V.

Seiko Instruments Inc.
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18

3. ON/OFF pin

This pin starts and stops the regulator.

When the ON/OFF pin is set to OFF level, the entire internal circuit stops operating, and the built-in
P-channel MOS FET output transistor between the VIN pin and the VOUT pin is turned off, reducing
current consumption significantly. The VOUT pin becomes the Vss level due to the internally divided
resistance of several MQ between the VOUT pin and the VSS pin.

The structure of the ON/OFF pin is as shown in Figure 17. Since the ON/OFF pin is neither pulled down
nor pulled up internally, do not use it in the floating status. Note that if applying the voltage of Viy + 0.3 V
or more, the current flows to V| via a parasitic diode in the IC.

When not using the ON/OFF pin in the product with the power-off function, connect the ON/OFF pin to
the VIN pin (in positive logic), or to the VSS pin (in negative logic).

The output voltage may increase by stopping regulation when a lower current (100 pA or less) is
applied.

If the output voltage increased during power-off, pull the VOUT pin down to the VSS pin and set the
ON/OFF pin to the power-down level.

Table 11

Product Type | ON/OFF Pin Internal Circuit | VOUT Pin Voltage | Current Consumption

B “L”: OFF Stop Vss level lss2

B “H”: ON Operate Set value Iss

ON/OFE 5

VSS
Figure 17

. Short-circuit protection circuit

In the S-812C Series, users are able to select whether to set the short circuit protection, which protects
the output capacitor from short-circuiting between the VOUT pin and the VSS pin.

The short circuit protection circuit controls the output current against voltage Vour, as seen in “l
Characteristics (Typical Data)”, “1. Output Voltage vs Output Current (When load current
increases)’, and limits the output current at approx. 40 mA even if the VOUT pin and the VSS pins are
short-circuited.

However, this short circuit protection circuit does not work as for thermal protection. Pay attention to the
conditions of input voltage and load current so that, under the usage condition including short circuit, the
loss of the IC will not exceed power dissipation of the package.

Even if pins are not short-circuited, this protection circuit works to limit the current to the specified value,
in order to protect the output capacitor, when the output current and the potential difference between
input and output voltages increase.

In the product without the short circuit protection circuit, the S-812C Series allows the relatively larger
current because this protection circuit is detached.

Seiko Instruments Inc.
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B Selection of External Components
1. Output capacitor (C,)

The S-812C Series has an internal phase compensation circuit which stabilizes the operation regardless
of the change of output load. Therefore it is possible for users to have a stable operation without an
output capacitor (C.). However, the values of output overshoot and undershoot, which are the
characteristics of transient response, vary depending on the output capacitor. In selecting the value of
output capacitor, refer to the data on C_ dependency in “B Reference data”, “1. Transient response
characteristics (Typical data: Ta=25 °C)”.

Set ESR 10 Q or less when using a tantalum capacitor or an aluminum electrolytic capacitor. Pay
attention at low temperature, that aluminum electrolytic capacitor especially may oscillate because ESR
increases. Evaluate sufficiently including the temperature characteristics in use.

B Application Circuit
1. Output current boost circuit

As shown in Figure 18, the output current can be boosted by externally attaching a PNP transistor.
Between the input voltage V)y and the VIN pin (for power supply) in the S-812C Series, if setting the
base-emitter voltage VBE which fully switches the PNP transistor on, S-812C Series controls the base
current in a PNP transistor so that the output voltage Vour reaches the level of voltage which is set by
the S-812C Series.

Since the output current boosting circuit in Figure 18 does not have the good characteristics of transient
response, under the usage condition, confirm if output fluctuation due to power-on, and fluctuations of
power supply and load affect on the operation or not before use.

Note that the short-circuit protection circuit in the S-812C Series does not work as short-circuit protection
for this boost circuit.

s-812C VOUT | Vour
Series
VSS

Co
e o
777

Figure 18

Seiko Instruments Inc. 19
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2. Constant current circuit

This circuit can be used as a constant current circuit if making the composition seen in Figure 19 and 20.
Constant current | is calculated from the following equation (Voure) = actual output voltage):

lo = (Vourg) + RL) + Iss

Note that by using a circuit in Figure 19, it is impossible to set the better driving ability to the constant
amperage (lo) than the S-812C Series basically has.

To gain the driving ability which exceeds the S-812C Series, there’s a way to combine a constant
current circuit and a current boosting circuit, as seen in Figure 20.

The maximum input voltage for a constant current circuit is 16 V + the voltage for device (Vo).

It is not recommended to add a capacitor between the VIN pin (power supply) and the VSS pin or the
VOUT pin (output) and the VSS pin because the rush current flows at power-on.

Vin VIN[S-812C [VOUT
Series

vss| ON/OFFRL Vour

GND | o 7;7Vo IO

Figure 19 Constant Current Circuit

Tr1

Vi s-812C | VOUT
R, —> Series y
R, Vour
ON/OFF VSS L
Ci lo ¥ Devi
DOI Vo evice
GN $ o

Figure 20 Constant Current Boost Circuit

3. Output voltage adjustment circuit
(Only for S-812CxxA Series (Unavailable short-circuit protection and power-off function))

By using the composition seen in Figure 21, users are able to increase the output voltage. The value of
output voltage Vour+ is calculated from the following equation (VourE) = actual output voltage):

Vourt = VoutE) X (R1 + R2) + Ry + Ry X Iss
Set the value of resistors R1 and R2 so that the S-812C Series is not affected by current consumption

ISS-

Capacitor C4 reduces output fluctuation due to power-on, power fluctuation and load fluctuation. Set the
value according to the actual evaluation.

It is not recommended to add a capacitor between the VIN pin (power supply) and the VSS pin or the
VOUT pin (output) and the VSS pin because it causes output fluctuation and output oscillation due to

power-on.

Vv VIN| s-812C VOUT Vourt

Series é

VSS R; C.
CIN

GND | Ci T R,

Figure 21
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B Precautions

¢ Wiring patterns for the VIN pin, the VOUT pin and GND should be designed so that the impedance is low.
When mounting an output capacitor between the VOUT pin and the VSS pin (C,) and a capacitor for
stabilizing the input between the VIN pin and the VSS pin (Cyy), the distance from the capacitors to these
pins should be as short as possible.

¢ Note that generally the output voltage may increase when a series regulator is used at low load current
(1 pA or less).

¢ At low load current (100 pA or less) output voltage may increase when the regulating operation is halted
by the ON/OFF pin.

e Generally a series regulator may cause oscillation, depending on the selection of external parts. The
following conditions are recommended for the S-812C Series. However, be sure to perform sufficient
evaluation under the actual usage conditions for selection, including evaluation of temperature
characteristics.

Equivalent Series Resistance (ESR): 10 Q or less (in case of using output capacitor)
Input series resistance (Ry): 10 Q or less

e The voltage regulator may oscillate when the impedance of the power supply is high and the input
capacitance is small or an input capacitor is not connected.

* Overshoot may occur in the output voltage momentarily if the voltage is rapidly raised at power-on or when
the power supply fluctuates. Sufficiently evaluate the output voltage at power-on with the actual device.

* The application conditions for the input voltage, the output voltage, and the load current should not exceed
the package power dissipation.

¢ Do not apply an electrostatic discharge to this IC that exceeds the performance ratings of the built-in
electrostatic protection circuit.

¢ Sl claims no responsibility for any disputes arising out of or in connection with any infringement by
products including this IC of patents owned by a third party.
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B Characteristics (Typical Data)

1. Output Voltage vs Output Current (When load current increases)

S-812C20B (Ta=25°C) Short- circuit protection
2.5

150

6.0

5.0

—_~ 4-0
2
E 3.0
s

2.0

1.0

0.0
300

- =250
S-812C20A (Ta=25%C) No short-circuit protection

S-812C30B (Ta=25°C) Short-circuit protection
3.5

3.0

S-812C30A (Ta=25°C)

200

No short-circuit protection

25

’o V|N=12.3v\

S5 \\‘\\ \ >\

5\ \ T
TN N\ s

0.5 3V

o LAY \
0 100 200 300

lout (MA)

S-812C50A (Ta=25°C)

No short-circuit protection

6.0
50 < <
4o ROWONUN
=™ N N\
2 3.0 N\ \ 10Y \
~ 20 [T Vin=5.3V \ \ 8v
IN—9. ‘ 6V 7V
1o ssv W[ |
0.0
0 100 200 300 400
lout (MA)
22

22 VI‘N‘=‘3.:‘3V | | |
SNV N \

=25 [\

520 \ \ 8V

~ 15 3.5V \
2 Vet
0.5

AN
0 100 200 300

lout (MA)

400
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HIGH OPERATING VOLTAGE CMOS VOLTAGE REGULATOR
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2. Maximum Output Current vs Input Voltage

S-811 420CZOB Short-circuit protection S-8210 %C3OB Short-circuit protection
T
120 I\ Ta=-40°C /I\
< 100 I[z\\\h < ™0
S E y/é&h
% I T 100
£ o0 I/ \ 25°C ‘ g / \
5 40 / ‘ 85°C | = 25°C |
e \ 3 90 85°C
20 — Ta=-40°C
0 - 0
0 4 8 12 16 0 4 8 12 16
V|N (V) VIN (V)
S-812C50B Short-circuit protection
300 |
250 |—Ta=40°C /
< 200
& TN
x
<
£ 100 25°C "\
2 50 85°C
\
0 f
0 4 8 12 16
Vin (V)
S-812C20A No short-circuit protection S-812C30A No short-circuit protection
140 200
- /]
Ta=-a0C [/ Ta=40°%C
< <
£ 80 [ E /M
= 25°C 100
o [ ) 50
= =)
3 40 / g5°C - 50 /r
85°C
20
0 0
0 4 8 12 16 0 4 8 12 16
Vin (V) Vin (V)
S-812C50A No short-circuit protection
300 ‘ /r//
250 I Ta=40°C / /
g 1
E
é 150 //K 25°C
5 100
=2 85°C
50
0
0 4 8 12 16
Vin(V)
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3. Output Current vs. Input Voltage
S-812C20B (Ta=25°C) S-812C30B (Ta=25°C)
2.10 3.15
lour=-1 -20 mA 3.10 lour=-1 -20 mA
2.05 - -
< 10 mA 20 mA < 3.05 10 mA 50 mA
5 2,00 2 3.00
g 1 mA 7 295 |1maA
1.95
2.90
1.90 2.85
1.5 2 2.5 3 3.5 4 25 3 3.5 4 4.5 5
Vin (V) Vin (V)
S-812C50B (Ta=25°C)
5.25
5.15 L lour=-1 A -20 mAl
S
‘-5’ 5.05 [-10mA
o
4.95
= -1 mA -50 mA
4.85 /
4.75
4.5 5 55 6 6.5 7
Vin (V)
4. Dropout Voltage vs Output Current
S-812C20B S-812C30B
2000 ‘ 1600 —
85°C ] 1400 -85°C
—~ 1500 25°C - < 1200 25°C -
> / / > 1000 ~ ]
& 1000 T g 800 S
3 — 4 5 600 — —
500 — Ta=-40°C P Y e
200 s Ta=-40°C |
0 0 = ‘
0 10 20 30 40 50 0 10 20 30 40 50
lout (mA) lour (MA)
S-812C50B
1000 ‘
288 85°C P
g 700 ° //
E 600 25°C ///
g 500 -
300 —
200 T e
100 = a=- ]
0 ‘
0 10 20 30 40 50
lour (MA)
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5. Output Voltage vs Ambient Temperature

S-812C20B S-812C30B
2.04 3.06
2.02 3.03
s S
2.00 | — 3.00
= >
1.98 297
1.96 294
-50 0 50 100 -50 0 50 100
S-812C50B
5.10
5.05
S
= 5.00 |—=—— ——
>
4.95
4.90
-50 0 50 100
Ta (°C)
6. Line Regulation 1 vs Ambient Temperature 7. Line Regulation 2 vs Ambient Temperature
20 20
< 15 S 15
E E
510 S-812C20B 5 10 S-812C20B
3 S-812C508 Saracion 2 S-812C50B $-812C30B
° AN - 5 N \
0 0
-50 0 50 100 -50 0 50 100

8. Load Regulation vs Ambient Temperature

80
< 60
= $-812C208
5 40 S-812C30B
2 S-812C50B A(_
20
S \
0
-50 0 50 100
Ta (°C)
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9. Current Consumption vs Input Voltage

S-812C20B S-812C30B

2.5 25

2.0 20 25°C

N 25°C 85°C =
15 —— A <15 \

85°C

)
2 N I =—

0.5 —
0.5 Ta=-40°C Ta=-40°C

0.0 0.0

12 16

Vin (V) Vi (V)

S-812C50B
2.5

2.0
25°C 85°C
AN

1.5

Iss (uA)

1.0

0.5 Ta=-40°C

0.0

8
Vi (V)

10. ON/OFF Pin Input Threshold vs Input Voltage

2.5 T
< 20 gsoc | 25°C  Ta=40°C
215 ——
~ — .
>§, 1.0 ’ 3Ta=7toc

0.5 7 7

85°C 25°C

0.0 ‘

0 4 8 12 16
Vin (V)
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B Reference Data

1-1.

Load dependency of overshoot at power-on

VDD

1. Transient Response Characteristics (Typical data: Ta=25 °C)

Input voltage

| )
or

Load current I
C

AN IO-v-ershoot
55
Output voltage

Power-on : S-812C30B (C_ =10uF; ceramic capacitor)
V|N, VON/OFF:O_>5 V, IOUT:1O mA, C|_=1O ]J.F

5V
,>\OV
53V /
S g
© /
=) /
5 /
= /

ovVv

TIME (100 ps/div)

Vin, Vonorr=0—Voursyt2 V, C =10 uF

C._ dependency of overshoot at power-on

Vin, Voniorr=0—Vourst2 V, lour=10 mA

0.030 ‘ 0.8 ‘
0025 S 8120308 _ S-812C50B
> N / > 06 S-812C30B
< 0.020 / < N >/
Q ©
o
& 0015 $-812C508 S04 é
g 0.010 g 02 _—

0.005 ~ ~— %/

0.000 = 0.0 -

0 0.02 0.04 0.06 0.08 0.1 0 10 20 30 40 50
lout (A) Cp (uF)
dependency of overshoot at power-on “Ta” dependency of overshoot at power-on
Vin, Vonorr=0—Vop, lour=10 mA, Vin, Voniorr=0—=Voutsy+2 V, lout=10 mA,

0.035 ‘ C,=10 uF 0.06 ‘ G =10 uk
0030 S-812C308B 0.05 S-812C508 ZL
2 0.025 \\/ } 2 0.04 |—s-812c308 \ / /
3 0.020 S-812C508 | S \/ /
2 \ \ > 2003
2 0.015 g A
2 % g 0.02
3 0.010 \ © o Py

0.005 ' —

0.000 0.00

0 5 10 15 20 -50 o % 100
Voo (V) Ta(c)
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1-2. ON/OFF pin : S-812C30A (C_ =10uF; ceramic capacitor)
V|N=5 V, VON/OFFZO—)S V, IOUT:1O mA, CL=10]JF

5V
__ov y q
> ”
>
{o]
<}
ot
3
>
oV
TIME (200 us/div)
load dependency of overshoot with ON/OFF pin C. dependency of overshoot with ON/OFF pin
V|N=VOUT(S)+2 V, Vonorr=0 —>VOUT(S)+2 Vv, Vin=Voutsyt2 V, Vonorr=0—Voursy+t2 V,
C=10 uF lou=10 mA
08 L U 08 OuT
— AT < NI
2,0,6 ,,/ \\\\ S 06 /" \\
= /k 8 // \ S-812C508
204 / S-812C50B —\HII ® 04 —
5 / \ g / T
2 / \ 502
0.2 p \ $-812C30B
= _
ol hTranm 0.0 ‘ ‘
0'% 001 0.01 0.1 1 10 100 0 o220 30 40 50
: : ' Cy (uF)
lout (MA)
Vpp dependency of overshoot with ON/OFF pin “Ta” dependency of overshoot with ON/OFF pin
Vin=Vob, Voniorr=0—Vop, lour=10 mA, Vin=Voursy+2 V, Vonorr=0—Voursyt2 V,
C|_Z10 ].,LF IOUT:1O mA, CL=1O LLF
0.7 ‘ 0.8
0.7
~ 06 — — —
S /\{\ L S-812C50B S 06 —
=05 (B 5 05 /76
3 0.4 3 Pe
< / ee———— < 04 =
§ 03 1 £03 S-812C508 _|
3 0.2 302 S-812C30B
0.1 S-812C30B 0.1
| 0.0
0.0
- 0 50 100
0 5 10 15 20 50 Ta ¢C)
Voo (V)
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1-3. Power supply fluctuates: S-812C30B (C,=10uF; ceramic capacitor)
Vin, Voniorr=4 =8 V, lour=10 mA

10V
_ 5V
=2
S oV
>
[To]
o
s
= —
>83V V v 7
29V

TIME (100us/div)

Load dependency of overshoot at power supply fluctuates C. dependency of overshoot at power supply fluctuates

Vin, VON/OFF=VOUT(S)+1 V—>V0UT(S)+5 V, Vins VON/OFF=VOUT(S)+1 V_>VOUT(S)+5 Vv,
0.14 | |
<012 S-812C50B | < 0.20 S-812C30B
= 0.10 /\"\ 5 0.15 \ /
2 882 ~ ~—— g 1o \\5/ S-812C508
oY — 3 -/-
5 0.04 \\ 2 \< \\
0.02 S-812C30B ~. © 005 S~
T—
0.00 | —~ —
0 10 20 30 40 50 0.00
lour (MA) 0 10 20 30 40 50
Co (uF)
Vpp dependency of overshoot at power supply fluctuates “Ta” dependency of overshoot at power supply fluctuates
ViN, VON/OFF=VOUT(s)+1 V—Vpp, lour=10 mA, Vin, VON/OFF:VOUT(S)+1 V_>VOUT(S)+5 Vv,
C.=10 uF lour=10 mA, C, =10 uF
016 L Y 0.16 ‘ OUT: L U
0.14 | — 0.14 |
: S-812C50B S 012 |__S-812C508
< 0.12 < 0. <
?6’ 0.10 JAAN S 0.10 ———
S 0.08 ./ \\ 5 0.08 —
B o S~ T~ & 0.06 ———
£ 0.06 / ~— 3 /
2 0.04 — © 004 S-812C30B
o~ S-812C30B 0.02
0.02 | 0.00 \
0.00 -50 0 50 100
0 5 10 15 20 Ta (°C)
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Vin, Voniorr=8—4 V, lout=10 mA

10V
5V
oV

N
©

Vour (0.05 V / div)
w
<

)
\/
Vv

N
o
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HIGH OPERATING VOLTAGE CMOS VOLTAGE REGULATOR

S-812C Series

1-4. Load fluctuation: S-812C30B (C,=10uF; ceramic capacitor)
V|N:5 V, |()UT:10 mA—1 LlA, C|=10 LlF

10 mA
= 0 mA
©
>
0 31V
=
o
= N
33V RN
>
29V
TIME (200 ms / div)
Load dependency of overshoot at load fluctuation C. dependency of overshoot at load fluctuation
Vin, Voniorr=Voursyt2 V, Vin, Voniorr=Voutsy+2 V,
12 lour=lioag—1 UA, C=10uF lout=10 mMA—1 pA
' 0.16
S 1.0 S-812C50B 0.14 1 1
= 0.8 A So.12 N\ S-812C50B
2 06 B 0.10 —\Q
g / 2 0.08 ANN
s o4 / 5-812C308 2 0.08 N
- > I
02 = S 0.04 [ T——
S-812C30B
0.02
0.0 0.00 | |
0 20 40 60 80 100 :
0 10 20 30 40 50
ILoad (mA)
Co (1F)
Vpp dependency of overshoot at load fluctuation “Ta” dependency of overshoot at load fluctuation
lour=10 MA—1 pA, C=10 uF Vin, Voniorr=Vourgit2 V,
0.16 016 lour=10 MA—1 pA, C,=10 uF
0.14 S-812C508 ' |
< 0.12 0.14 i
< 0.10 <0.12 | S-812C50B
S .08 5010 /Vj
o . ~
o I ———— 2008 — —
0.06 e
& 0.04 £ 0.06 —
. >
0.02 S-812C308 © 8-83 | sstcaB |
0.00 | 0.00 |
0 5 10 15 20 T80 0 50 100
Voo (V) Ta (°C)

Seiko Instruments Inc. 31



HIGH OPERATING VOLTAGE CMOS VOLTAGE REGULATOR
S-812C Series Rev.6.3 00
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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, vehicle equipment,
in-vehicle equipment, aviation equipment, aerospace equipment, and nuclear-related equipment, without prior
written permission of Seiko Instruments Inc.

The products described herein are not designed to be radiation-proof.

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.
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KomnaHus ((3J'IeKTpO|_|J'|aCT» npeanaraeT 3akKn4vyeHmne onrocpoYHbIX OTHOLLIEHUN npu
NOoCTaBKaxX MMMNOPTHbIX 3NTEKTPOHHbIX KOMMOHEHTOB Ha B3aMMOBbLIFO4HbIX yCJ'IOBI/lFlX!

Hawwn npeumyuiectsa:

e OnepaTuBHbIE NOCTABKM LUMPOKOrO CMeKTpa 3NeKTPOHHbIX KOMMNOHEHTOB OTEYECTBEHHOIO U
MMMOPTHOrO NPON3BOACTBA HANPAMYO OT MPOM3BOAMTENEN U C KPYNMHENLLNX MUPOBbLIX
CKNaaos.;

MocTaBka 6onee 17-TM MUNIIMOHOB HAMMEHOBAHWUIN 3NEKTPOHHbLIX KOMMNOHEHTOB;

MocTaBka CNoXHbIX, AeULNTHBIX, MMOO CHATLIX C MPOM3BOACTBA NO3ULIUIA;

OnepaTtunBHbIE CPOKM NOCTABKM Nof 3aka3 (0T 5 pabounx gHewn);

OKcnpecc goctaska B Nnobyto Touky Poccuu;

TexHnyeckas nogaepkka npoekTa, NomMoLLlb B nogdope aHanoros, NocTaBka NPOTOTUMOB;

Cuctema MeHeXMeHTa KavyecTBa cepTuduumnposaHa no MexayHapogHomy ctaHgapTty 1ISO

9001;

o JlnueHausa ®CH Ha ocyulecTBneHne paboT ¢ NCNONb30BaHWEM CBEOEHUIN, COCTABAOLLINX
rocygapCTBEHHYIO TalHy;

o [locTaBka cneumnanmampoBaHHbIX KOMNoHeHToB (Xilinx, Altera, Analog Devices, Intersil,
Interpoint, Microsemi, Aeroflex, Peregrine, Syfer, Eurofarad, Texas Instrument, Miteq,
Cobham, E2V, MA-COM, Hittite, Mini-Circuits,General Dynamics v gp.);

MoMMMO 3TOro, O4HMM M3 HanpaBnNeHU koMnaHum «AnekTpollnacT» ABNseTca HanpaBneHne

«UcTouHmkn nutaHua». Mel npeanaraem Bam nomoub KoHCTpyKTOpCKOro otaena:

e [logGop onTuManeHOro peleHus, TexHn4eckoe 060CHOBaHME Npu BbIOOpPE KOMMOHEHTA;
Monbop aHanoros.;
KoHcynbTaumm no NpUMEHEHMIO KOMMOHEHTA;
MocTaBka 06pa3yoB M NPOTOTUMNOB;
TexHn4veckasn noaaepka npoekTa;
3awmTa OT CHATMSA KOMMOHEHTA C NPON3BOACTBA.

Kak c Hamu cBfizaTbCcA

TenedoH: 8 (812) 309 58 32 (MHOrokaHanbHbIN)
Pakc: 8 (812) 320-02-42

OnekTpoHHas nouTta: org@eplastl.ru

Aapec: 198099, r. Cankt-INeTepbypr, yn. KannHuHa,
Oom 2, kopnyc 4, nutepa A.
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