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The S-1135 Series, developed using the CMOS technology, is a positive voltage regulator IC which has the low dropout
voltage, the high-accuracy output voltage and the low current consumption (300 mA output current).

A 1.0 uF small ceramic capacitor can be used. It operates with low current consumption of 45 pA typ.

The overcurrent protection circuit prevents the load current from exceeding the current capacity of the output transistor. The
ON / OFF circuit ensures longer battery life.

Various capacitors, also small ceramic capacitors, can be used for this IC more than for the conventional regulator ICs which
have CMOS technology.

Furthermore, a small SOT-89-5, SOT-23-5, and HSNT-6A packages realize high-density mounting.

B Features

¢ Output voltage: 1.0V to 3.5V, selectable in 0.05 V step

e Input voltage: 1.5Vto55V

¢ QOutput voltage accuracy: +1.0% (1.0 V to 1.45 V output product : £15 mV)

¢ Dropout voltage: 160 mV typ. (2.6 V output product, loyt= 300 mA)

e Current consumption: During operation: 45 pA typ., 65 uA max.
During power-off: 0.1 pA typ., 1.0 A max.

« Output current: Possible to output 300 MA (Vin = Vours)+ 1.0 V) !

e Input and output capacitors : A ceramic capacitor of 1.0 uF or more can be used.

¢ Ripple rejection: 70 dB typ. (1.0 V output product, f = 1.0 kHz)

¢ Built-in overcurrent protection circuit: Limits overcurrent of output transistor.

e Built-in ON / OFF circuit: Ensures long battery life.

o Discharge shunt function is selectable.

o Pull-up or pull-down resistor is selectable.

o Operation temperature range: Ta =-40°C to +85°C
o Lead-free, Sn 100%, halogen-free*2

*4. Attention should be paid to the power dissipation of the package when the output current is large.
*2. Refer to “M Product Name Structure” for details.

B Applications

o Power supply for battery-powered device
o Power supply for cellular phone
o Power supply for portable equipment

B Packages

¢ SOT-89-5
e SOT-23-5
e HSNT-6A
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B Block Diagrams
1. S-1135 Series A type
*1 Function Status
] ON / OFF logic Active “H”
VINO . ‘m L QvouTt ]Icl)lscharge shunt Available
1 1 — unction
t 1 Overcurrent Pull-up resistor None
protection circuit Pull-down resistor | Available
A
. B ON/ OFF
ON/OFF O circuit
A
I Referer_lce .
voltage circuit "
|
e ]
vSS (e .
*1. Parasitic diode
Figure 1
2. S-1135 Series B type
*1 Function Status
] ON / OFF logic Active “H”
VINO . ‘m L QvouTt Discharge shunt Available
1 1 — function
t 1 Overcurrent Pull-up resistor None
protection circuit Pull-down resistor | None
A
B ON/ OFF
ON/OFF O circuit
A
I Referer_lce .
voltage circuit Lg®
|
e ]
vss O °
*41. Parasitic diode
Figure 2
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3. S$-1135 Series C type

Function Status
ON / OFF logic Active “H”
VINO Discharge shunt None
1 1 function
t 1 Overcurrent Pull-up resistor None
protection circuit Pull-down resistor | Available
. B ON / OFF
ON/OFFO circuit
A
I Referer_lce.
voltage circuit
VSS Oe—e

*1. Parasitic diode
Figure 3

4. S-1135 Series D type

Function Status
ON / OFF logic Active “H”
VINO Discharge shunt None
+ function .
Overcurrent Pull-up resistor None

protection circuit Pull-down resistor | None

B ON / OFF
ON/OFFO circuit

Reference
voltage circuit

vss O

*1. Parasitic diode
Figure 4
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5. S$-1135 Series E type
*1 Function Status
] ON / OFF logic Active “L”
VINO-9-¢ . ‘m >~ Qvout Discharge shunt Available
1|4 — function
& Overcurrent Pull-up resistor Available
protection circuit Pull-down resistor | None
A
B ON / OFF
ON/OFF O circuit
F'y
I Referer]ce .
voltage circuit Lg®
|
e ]
vss O o
*1. Parasitic diode
Figure 5
6. S-1135 Series F type
" Function Status
] ON / OFF logic Active “L”
VINO . ‘m >~ QvouTt Discharge shunt Available
1 1 — function
1 Overcurrent Pull-up resistor None
protection circuit Pull-down resistor | None
A
B ON / OFF
ON/OFF O circuit
F'y
I Referer]ce .
voltage circuit Lg®
|
e ]
vss O o
*1. Parasitic diode
Figure 6
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7. S-1135 Series G type

Function Status
ON / OFF logic Active “L”
VIN O-o-9 Discharge shunt None
111 function
& Overcurrent Pull-up resistor Available
protection circuit Pull-down resistor | None
ON/ OFF
ON/OFF O IIE circuit
A
I Referer]ce .
voltage circuit
vss O
*41. Parasitic diode
Figure 7
8. S$-1135 Series H type
Function Status
ON / OFF logic Active “L”
VINO Discharge shunt None
1 1 function
1 Overcurrent Pull-up resistor None
protection circuit Pull-down resistor | None

B ON / OFF
ON/OFFO circuit

Reference
voltage circuit

vss O

*1. Parasitic diode
Figure 8
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B Product Name Structure

Users can select the product type, output voltage, and package type for the S-1135 Series. Refer to “1. Product
name” regarding the contents of product name, “2. Function list of product type” regarding the product type, “3.

Packages” regarding the package drawings.
1. Product name
1.1 SOT-89-5
S-1135 x

x
1%

1
(3,1
—
x

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

Package abbreviation and IC packing specifications*1
U5T1: SOT-89-5, Tape

Output voltage*2
10 to 35

(e.g., when the output voltage is 1.0 V, it is expressed as 10.)

Product type™
AtoH

*1. Refer to the tape drawing.

*2. If you request the product which has 0.05 V step, contact our sales office.
*3. Referto “2. Function list of product type”.

1.2 SOT-23-5

S-1135 x xx - M5

3
x

Environmental code

U: Lead-free (Sn 100%), halogen-free
S: Lead-free, halogen-free

Package abbreviation and IC packing specifications*1
M5T1: SOT-23-5, Tape

Output voltage
10 to 35

(e.g., when the output voltage is 1.0 V, it is expressed as 10.)

Product type*3
AtoH

*1. Refer to the tape drawing.

*2. If you request the product which has 0.05 V step, contact our sales office.
*3. Referto“2. Function list of product type”.
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1.3 HSNT-6A
S1135 x xx - A6T1 U

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

Package abbreviation and IC packing specifications*1
ABT1: HSNT-6A, Tape

Output voltage*2
10to 35
(e.g., when the output voltage is 1.0 V, it is expressed as 10.)

Product type*?’
AtoH

*1. Refer to the tape drawing.

*2. If you request the product which has 0.05 V step, contact our sales office.
*3. Referto “2. Function list of product type”.

2. Function list of product type

Table 1
Product Type ON / OFF Logic Discharge Shunt Function Pull-up Resistor Pull-down Resistor
A Active “H” Available None Available
B Active “H” Available None None
C Active “H” None None Available
D Active “H” None None None
E Active “L” Available Available None
F Active “L” Available None None
G Active “L” None Available None
H Active “L” None None None
3. Packages
Drawing Code
Package Name Package ' Tape ' Regl ' Land , Stencil Opening
SOT-89-5 UP005-A-P-SD 1 UP005-A-C-SD : UP005-A-R-SD 1 — i —
SOT-23-5 MP005-A-P-SD_' MP005-A-C-SD ' MP005-A-R-SD ! — : —
HSNT-6A PJ006-A-P-SD ! PJ006-A-C-SD ! PJ006-A-R-SD ' PJ0O06-A-LM-SD ! PJ006-A-LM-SD

Seiko Instruments Inc.
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4. Product name list

4.1 S-1135 Series A type

ON / OFF logic: Active “H” Pull-up resistor: None
Discharge shunt function: Available Pull-down resistor: Available
Table 2
Output Voltage SOT-89-5 SOT-23-5 HSNT-6A
1.0V£15mV S-1135A10-U5T1x S-1135A10-M5T1y S-1135A10-A6T1U
1.1V+£15mV S-1135A11-U5T1x S-1135A11-M5T1y S-1135A11-A6T1U
1.2V+15mV S-1135A12-U5T1x S-1135A12-M5T1y S-1135A12-A6T1U
1.3V+15mV S-1135A13-U5T1x S-1135A13-M5T1y S-1135A13-A6T1U
1.4V £15mV S-1135A14-U5T1x S-1135A14-M5T1y S-1135A14-A6T1U
1.5V +1.0% S-1135A15-U5T1x S-1135A15-M5T 1y S-1135A15-A6T1U
1.6 V+1.0% S-1135A16-U5T1x S-1135A16-M5T1y S-1135A16-A6T1U
1.7V +1.0% S-1135A17-U5T1x S-1135A17-M5T1y S-1135A17-A6T1U
1.8V +1.0% S-1135A18-U5T1x S-1135A18-M5T1y S-1135A18-A6T1U
1.85V +£1.0% S-1135A1J-U5T1x S-1135A1J-M5T1y S-1135A1J-A6T1U
1.9V +1.0% S-1135A19-U5T1x S-1135A19-M5T1y S-1135A19-A6T1U
2.0V +1.0% S-1135A20-U5T1x S-1135A20-M5T1y S-1135A20-A6T1U
21V £1.0% S-1135A21-U5T1x S-1135A21-M5T1y S-1135A21-A6T1U
2.2V +1.0% S-1135A22-U5T1x S-1135A22-M5T1y S-1135A22-A6T1U
2.3V +1.0% S-1135A23-U5T1x S-1135A23-M5T1y S-1135A23-A6T1U
2.4V +1.0% S-1135A24-U5T1x S-1135A24-M5T1y S-1135A24-A6T1U
2.5V +£1.0% S-1135A25-U5T1x S-1135A25-M5T1y S-1135A25-A6T1U
2.6V +1.0% S-1135A26-U5T1x S-1135A26-M5T 1y S-1135A26-A6T1U
2.7V +1.0% S-1135A27-U5T1x S-1135A27-M5T1y S-1135A27-A6T1U
2.8V +1.0% S-1135A28-U5T1x S-1135A28-M5T1y S-1135A28-A6T1U
2.85V +1.0% S-1135A2J-U5T1x S-1135A2J-M5T 1y S-1135A2J-A6T1U
29V +1.0% S-1135A29-U5T1x S-1135A29-M5T1y S-1135A29-A6T1U
3.0V £1.0% S-1135A30-U5T1x S-1135A30-M5T1y S-1135A30-A6T1U
3.1V +1.0% S-1135A31-U5T1x S-1135A31-M5T1y S-1135A31-A6T1U
3.2V +1.0% S-1135A32-U5T1x S-1135A32-M5T1y S-1135A32-A6T1U
3.3V £1.0% S-1135A33-U5T1x S-1135A33-M5T1y S-1135A33-A6T1U
34V +1.0% S-1135A34-U5T1x S-1135A34-M5T1y S-1135A34-A6T1U
3.5V £1.0% S-1135A35-U5T1x S-1135A35-M5T1y S-1135A35-A6T1U
Remark1. Please contact our sales office for products with specifications other than the above.
2. xGorU
y:SorU

3. Please select products of environmental code = U for Sn 100%, halogen-free products.
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4.2 S-1135 Series B type

ON / OFF logic: Active “H” Pull-up resistor: None
Discharge shunt function: Available Pull-down resistor: None
Table 3
Output Voltage SOT-89-5 SOT-23-5 HSNT-6A
1.0V£15mV S-1135B10-U5T1x S-1135B10-M5T1y S-1135B10-A6T1U
1.1V+£15mV S-1135B11-U5T1x S-1135B11-M5T1y S-1135B11-A6T1U
1.2V+15mV S-1135B12-U5T1x S-1135B12-M5T1y S-1135B12-A6T1U
1.3V+15mV S-1135B13-U5T1x S-1135B13-M5T1y S-1135B13-A6T1U
1.4V £15mV S-1135B14-U5T1x S-1135B14-M5T1y S-1135B14-A6T1U
1.5V +1.0% S-1135B15-U5T1x S-1135B15-M5T 1y S-1135B15-A6T1U
1.6 V+1.0% S-1135B16-U5T1x S-1135B16-M5T1y S-1135B16-A6T1U
1.7V +1.0% S-1135B17-U5T1x S-1135B17-M5T1y S-1135B17-A6T1U
1.8V +1.0% S-1135B18-U5T1x S-1135B18-M5T1y S-1135B18-A6T1U
1.85V +£1.0% S-1135B1J-U5T1x S-1135B1J-M5T1y S-1135B1J-A6T1U
1.9V +1.0% S-1135B19-U5T1x S-1135B19-M5T1y S-1135B19-A6T1U
2.0V +1.0% S-1135B20-U5T1x S-1135B20-M5T1y S-1135B20-A6T1U
21V £1.0% S-1135B21-U5T1x S-1135B21-M5T1y S-1135B21-A6T1U
2.2V +1.0% S-1135B22-U5T1x S-1135B22-M5T1y S-1135B22-A6T1U
2.3V +1.0% S-1135B23-U5T1x S-1135B23-M5T1y S-1135B23-A6T1U
2.4V +1.0% S-1135B24-U5T1x S-1135B24-M5T1y S-1135B24-A6T1U
2.5V +£1.0% S-1135B25-U5T1x S-1135B25-M5T 1y S-1135B25-A6T1U
2.6V +1.0% S-1135B26-U5T1x S-1135B26-M5T1y S-1135B26-A6T1U
2.7V +1.0% S-1135B27-U5T1x S-1135B27-M5T1y S-1135B27-A6T1U
2.8V +1.0% S-1135B28-U5T1x S-1135B28-M5T1y S-1135B28-A6T1U
2.85V +1.0% S-1135B2J-U5T1x S-1135B2J-M5T 1y S-1135B2J-A6T1U
29V +1.0% S-1135B29-U5T1x S-1135B29-M5T1y S-1135B29-A6T1U
3.0V £1.0% S-1135B30-U5T1x S-1135B30-M5T1y S-1135B30-A6T1U
3.1V +1.0% S-1135B31-U5T1x S-1135B31-M5T1y S-1135B31-A6T1U
3.2V +1.0% S-1135B32-U5T1x S-1135B32-M5T1y S-1135B32-A6T1U
3.3V £1.0% S-1135B33-U5T1x S-1135B33-M5T1y S-1135B33-A6T1U
34V +1.0% S-1135B34-U5T1x S-1135B34-M5T1y S-1135B34-A6T1U
3.5V +1.0% S-1135B35-U5T1x S-1135B35-M5T1y S-1135B35-A6T1U
Remark1. Please contact our sales office for products with specifications other than the above.
2. xGorU
y:SorU

3. Please select products of environmental code = U for Sn 100%, halogen-free products.
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4.3 S-1135 Series C type

ON / OFF logic: Active “H” Pull-up resistor: None
Discharge shunt function: None Pull-down resistor: Available
Table 4
Output Voltage SOT-89-5 SOT-23-5 HSNT-6A
1.0V£15mV S-1135C10-U5T1x S-1135C10-M5T1y S-1135C10-A6T1U
1.1V+£15mV S-1135C11-U5T1x S-1135C11-M5T1y S-1135C11-A6T1U
1.2V+15mV S-1135C12-U5T1x S-1135C12-M5T1y S-1135C12-A6T1U
1.3V+15mV S-1135C13-U5T1x S-1135C13-M5T1y S-1135C13-A6T1U
1.4V £15mV S-1135C14-U5T1x S-1135C14-M5T1y S-1135C14-A6T1U
1.5V +1.0% S-1135C15-U5T1x S-1135C15-M5T1y S-1135C15-A6T1U
1.6 V+1.0% S-1135C16-U5T1x S-1135C16-M5T1y S-1135C16-A6T1U
1.7V +1.0% S-1135C17-U5T1x S-1135C17-M5T1y S-1135C17-A6T1U
1.8V +1.0% S-1135C18-U5T1x S-1135C18-M5T1y S-1135C18-A6T1U
1.85V +£1.0% S-1135C1J-U5T1x S-1135C1J-M5T1y S-1135C1J-A6T1U
1.9V +1.0% S-1135C19-U5T1x S-1135C19-M5T1y S-1135C19-A6T1U
2.0V +1.0% S-1135C20-U5T 1x S-1135C20-M5T1y S-1135C20-A6T1U
21V £1.0% S-1135C21-U5T1x S-1135C21-M5T1y S-1135C21-A6T1U
2.2V +1.0% S-1135C22-U5T1x S-1135C22-M5T1y S-1135C22-A6T1U
2.3V +1.0% S-1135C23-U5T1x S-1135C23-M5T1y S-1135C23-A6T1U
2.4V +1.0% S-1135C24-U5T1x S-1135C24-M5T1y S-1135C24-A6T1U
2.5V £1.0% S-1135C25-U5T1x S-1135C25-M5T1y S-1135C25-A6T1U
2.6V +1.0% S-1135C26-U5T1x S-1135C26-M5T1y S-1135C26-A6T1U
2.7V +1.0% S-1135C27-U5T1x S-1135C27-M5T1y S-1135C27-A6T1U
2.8V +1.0% S-1135C28-U5T 1x S-1135C28-M5T1y S-1135C28-A6T1U
2.85V +1.0% S-1135C2J-U5T1x S-1135C2J-M5T1y S-1135C2J-A6T1U
29V +1.0% S-1135C29-U5T1x S-1135C29-M5T1y S-1135C29-A6T1U
3.0V £1.0% S-1135C30-U5T1x S-1135C30-M5T1y S-1135C30-A6T1U
3.1V +1.0% S-1135C31-U5T1x S-1135C31-M5T1y S-1135C31-A6T1U
3.2V +1.0% S-1135C32-U5T1x S-1135C32-M5T1y S-1135C32-A6T1U
3.3V £1.0% S-1135C33-U5T1x S-1135C33-M5T1y S-1135C33-A6T1U
34V +1.0% S-1135C34-U5T1x S-1135C34-M5T1y S-1135C34-A6T1U
3.5V +1.0% S-1135C35-U5T 1x S-1135C35-M5T1y S-1135C35-A6T1U
Remark1. Please contact our sales office for products with specifications other than the above.
2. xGorU
y:SorU

3. Please select products of environmental code = U for Sn 100%, halogen-free products.
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4.4 S-1135 Series D type

ON / OFF logic: Active “H” Pull-up resistor: None
Discharge shunt function: None Pull-down resistor: None
Table 5
Output Voltage SOT-89-5 SOT-23-5 HSNT-6A
1.0V£15mV S-1135D10-U5T1x S-1135D10-M5T1y S-1135D10-A6T1U
1.1V+£15mV S-1135D11-U5T1x S-1135D11-M5T1y S-1135D11-A6T1U
1.2V+15mV S-1135D12-U5T1x S-1135D12-M5T1y S-1135D12-A6T1U
1.3V+15mV S-1135D13-U5T 1x S-1135D13-M5T1y S-1135D13-A6T1U
1.4V £15mV S-1135D14-U5T1x S-1135D14-M5T1y S-1135D14-A6T1U
1.5V +1.0% S-1135D15-U5T1x S-1135D15-M5T1y S-1135D15-A6T1U
1.6 V+1.0% S-1135D16-U5T1x S-1135D16-M5T1y S-1135D16-A6T1U
1.7V +1.0% S-1135D17-U5T 1x S-1135D17-M5T1y S-1135D17-A6T1U
1.8V +1.0% S-1135D18-U5T1x S-1135D18-M5T1y S-1135D18-A6T1U
1.85V +£1.0% S-1135D1J-U5T1x S-1135D1J-M5T1y S-1135D1J-A6T1U
1.9V +1.0% S-1135D19-U5T1x S-1135D19-M5T1y S-1135D19-A6T1U
2.0V +1.0% S-1135D20-U5T 1x S-1135D20-M5T1y S-1135D20-A6T1U
21V £1.0% S-1135D21-U5T1x S-1135D21-M5T1y S-1135D21-A6T1U
2.2V +1.0% S-1135D22-U5T1x S-1135D22-M5T1y S-1135D22-A6T1U
2.3V +1.0% S-1135D23-U5T1x S-1135D23-M5T1y S-1135D23-A6T1U
2.4V +1.0% S-1135D24-U5T 1x S-1135D24-M5T1y S-1135D24-A6T1U
2.5V £1.0% S-1135D25-U5T1x S-1135D25-M5T1y S-1135D25-A6T1U
2.6V +1.0% S-1135D26-U5T1x S-1135D26-M5T1y S-1135D26-A6T1U
2.7V +1.0% S-1135D27-U5T1x S-1135D27-M5T1y S-1135D27-A6T1U
2.8V +1.0% S-1135D28-U5T 1x S-1135D28-M5T1y S-1135D28-A6T1U
2.85V +1.0% S-1135D2J-U5T1x S-1135D2J-M5T 1y S-1135D2J-A6T1U
29V +1.0% S-1135D29-U5T1x S-1135D29-M5T1y S-1135D29-A6T1U
3.0V £1.0% S-1135D30-U5T1x S-1135D30-M5T1y S-1135D30-A6T1U
3.1V +1.0% S-1135D31-U5T1x S-1135D31-M5T1y S-1135D31-A6T1U
3.2V +1.0% S-1135D32-U5T1x S-1135D32-M5T1y S-1135D32-A6T1U
3.3V £1.0% S-1135D33-U5T1x S-1135D33-M5T1y S-1135D33-A6T1U
34V +1.0% S-1135D34-U5T 1x S-1135D34-M5T1y S-1135D34-A6T1U
3.5V +1.0% S-1135D35-U5T 1x S-1135D35-M5T1y S-1135D35-A6T1U
Remark1. Please contact our sales office for products with specifications other than the above.
2. xGorU
y:SorU

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

Seiko Instruments Inc.
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR

S-1135 Series Rev.2.2 oo
B Pin Configurations
SOT-89-5 Table 6
Tob view Pin No. Symbol Description
P 1 VOUT Output voltage pin
5 4 2 VSS GND pin
|_| H‘H |_| 3 NC No connection
4 ON / OFF ON / OFF pin
5 VIN Input voltage pin
*1. The NC pin is electrically open.
The NC pin can be connected to VIN or VSS.
1 2 3
Figure 9
SOT-23-5 Table 7
Tob view Pin No. Symbol Description
P 1 VIN Input voltage pin
5 4 2 VSS GND pin
H H 3 ON/OFF ON / OFF pin
4 NC™ No connection
5 VOUT Output voltage pin
*1. The NC pin is electrically open.
The NC pin can be connected to VIN or VSS.
1 2 3
Figure 10
HSNT-6A Table 8
. Pin No. Symbol Description
Top view 1 VOUT Output voltage pin
1] O 16 2 VS*S1 GND pin .
5 3 NC No connection
[ 15 4 ON/OFF | ON/OFF pin
3] 14 5 NC™ No connection
6 VIN Input voltage pin
; *1. The NC pin is electrically open.
Bottom view The NC pin can be connected to VIN or VSS.
6
4

*1
*1. Connect the heat sink of backside
at shadowed area to the board,
and set electric potential open or
GND.
However, do not use it as the
function of electrode.

Figure 11

12 Seiko Instruments Inc.



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
Rev.2.2 oo S-1135 Series

B Absolute Maximum Ratings

Table 9
(Ta = 25°C unless otherwise specified)
Item Symbol Absolute Maximum Rating Unit
Vin Vss — 0.3 to Vs + 6.0 \Y
Input voltage Vonore Ves — 0.3 to Vi + 0.3 v
Output voltage Vour Vss —0.3to Viy+0.3 \
SOT-89-5 1000 mw
Power dissipation | SOT-23-5 Po 600" mw
HSNT-6A 10007 mwW
Operation ambient temperature T oor —40 to +85 °C
Storage temperature Tetg —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) Name : JEDEC STANDARD51-7
*2. When mounted on board
[Mounted board]
(1) Board size : 50 mm x 50 mm x t1.6 mm
(2) Wiring ratio:  50%

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
<
E 1000
=
o SOT-89-5 __|
g 800 ‘\ HSNT-6A
:‘g 600
2]
& 400 \\\
- \
o) N
5 200 [—sOT-23-5 — P
o N
A\
0 A
0 50 100 150

Ambient Temperature (Ta) [°C]

Figure 12 Power Dissipation of Package
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
Rev.2.2 oo

S-1135 Series

B Electrical Characteristics

Table 10 (1/2)

(Ta = 25°C unless otherwise specified)

" . . Test
Item Symbol Conditions Min. Typ. Max. Unit Circuit
10V < Vourg < 15V Vours) Vours Vours) v 1
Output voliage” Voure Vi=Vourg+ 1.0V, -0.015 10,015
(E) -
lour =100 mA 15V <Voyng <35V | 119 | Vours) |y |y
© x099 | " | x1.01
Output current lour Vi > Vourg+ 1.0V 300° — — mA 3
1.0V <Vourg <11V | 050 | o061 | 072 | v 1
11V <Voyrg <12V | — 049 | 061 v 1
1.2V <Vourg <13V — 0.38 0.53 V 1
. 13V <Vourg <14V | — 031 | 047 | v 1
Dropout voltage ™ Virop lour = 300 MA IvE VOUT:s: sy = 007 o v 1
1.5V <Vourg <20V — 0.25 0.38 V 1
20V<Vourg <26V — 0.21 0.32 V 1
26V<Vorg<35V | — 046 | 026 | v 1
16V <V <55V,
Line regulation AVouTi lour = 100 mA 10V <Vourg <11V | — 0.05 02 iV !
[ ]
AVineVour ?23:13)13 g :]X SYNSSV VeV <35V | — | 005 | 02 | wnv | 1
Vin=Vourg + 1.0V, 10V < Vo 20V | — 15 20 | mv | 1
Load regulation Nor, 1.0 mA<loyr <150 mA 20V<Vorg<35V — 15 25 mV 1
Vin=Vourg + 1.0V, 10V < Vo <30V | — 30 0 | mv | 1
1.0 MA < loyr < 300 mA 3.0V<Vourg<35V | — 30 45 mv | 1
Output voltage AVout Vin=V, +1.0V, loyr = 100 mA,
temzeratu regcoefficient*4 ATaeVour —zltNO"C ZU'IT'(aS)S +85°C o B +130 — [Pl
gj;;egnggzrr‘:ggft'o” lsst Vi = Vouris)+ 1.0V, ON / OFF pin = ON, no load — 45 65 | uA | 2
gjrzilegn;gaxlsri?fpnon lsso Vin=Vours + 1.0 V, ON / OFF pin = OFF, no load — 0.1 10 | pA | 2
Input voltage Vin — 1.5 — 5.5 \ —
ON / OFF pin Vin=Vourg+ 1.0V, RL= 1.0 kQ
input voltage “H’ Vs determined by Vour output level 10 B B v 4
ON/ OFF pin Ve, Vin=Vourg+ 1.0V, R =1.0kQ . . 03 v 4
input voltage “L” determined by Vqur output level
ON / OFF pin | V=55V, B/D/E/F/G/Htype 0.1 _ 01 | pA | 4
input current “H” SH Von/orr =55V A/ C type 1.0 25 5.0 uA 4
ON/ OFF pin | Vn=5.5YV, A/B/C/D/F/Htype -0.1 — 0.1 uA 4
input current “L” st Von/orr=0V E /G type 1.0 2.5 5.0 uA 4
Vin=Vourg + 1.0V, 10V<Vourg <12V | — 70 — B | 5
. - f=1.0 kHz,
Ripple rejection |RR| Ve =05 Vims
IOU:‘; SOmA 12V<Vourg <35V | — 65 — dB 5
Short-circuit current lshort Vin= Vourgy+ 1.0 V, ON / OFF pin = ON, Voyr=0V — 100 — mA 3

14
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series

Rev.2.2 oo

Table 10 (2/2)

S-1135 Series A/ B/ E / F type (With discharge shunt function)

" . , Test
Item Symbol Conditions Min. Typ. Max. Unit Circuit
‘L” output Nch _ _
ON resistance Riow Vour=0.1V, V=55V — 35 — Q 3
S-1135 Series A/ C / E / G type (With pull-up / pull-down resistor)
" . . Test
ltem Symbol Conditions Min. Typ. Max. Unit Circuit
Power-off puII.-up / Rep . 10 99 50 MO 4
pull-down resistor

*1. Vours): Set output voltage
Vour): Actual output voltage

Output voltage when fixing loyt(= 100 mA) and inputting Voyrs)+1.0 V

*2. The output current at which the output voltage becomes 95% of Voyr, after gradually increasing the output current.
*3. Varop= Vint — (Voura x 0.98)

Voursis the output voltage when Viy = Voyr)+ 1.0 V and lgyr = 300 mA.

V\n1 is the input voltage at which the output voltage becomes 98% of Voyrs after gradually decreasing the input

voltage.
*4. A change in the temperature of the output voltage [mV/°C] is calculated using the following equation.
AV . . AV .
AVour o1 = 2., AVour | 073 .
ATa [mV/ C] = VOUT(S)[V] X ATa s Vour [ppm/ C] +1000

*1. Change in temperature of output voltage
*2. Set output voltage
*3. Output voltage temperature coefficient
*5. The output current can be at least this value.
Due to restrictions on the package power dissipation, this value may not be satisfied. Attention should be paid to the
power dissipation of the package when the output current is large.
This specification is guaranteed by design.

Seiko Instruments Inc.
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series Rev.2.2 oo

H Test Circuits

1.
i l VIN VOUT
ON / OFF
I S
LSet to ON JY

Figure 13

VIN VOUT 1

]

ON / OFF
VSS
iSet 0 Vi or GNIZj7

Figure 14

+—
—

VIN VOUT

ON/ OFF

-

VSS

Set to Vi or GNDJy

Figure 15

i
Vi

VIN VOUT

+

ON/ OFF
VSS

Il

Figure 16

Y— e Y— o

VIN VOUT

ON / OFF
VSS
iSet to ON Jy

Figure 17

o b
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
Rev.2.2 oo S-1135 Series

B Standard Circuit

Input Output
QI VIN VOouT T@
Cn' |—> ON / OFF c.?

VSS

Single GND GND

*1. Cy is a capacitor for stabilizing the input.
*2. A ceramic capacitor of 1.0 uF or more can be used as C,.

Figure 18

Caution The above connection diagram and constant will not guarantee successful operation. Perform
thorough evaluation using the actual application to set the constant.

B Condition of Application

Input capacitor (Cyy) : 1.0 uF or more
Output capacitor (C.): 1.0 uF or more

Caution Generally a series regulator may cause oscillation, depending on the selection of external parts.
Confirm that no oscillation occurs in the application for which the above capacitors are used.

B Selection of Input and Output Capacitors (C\y, Cy)

The S-1135 Series requires an output capacitor between the VOUT and VSS pin for phase compensation. Operation is
stabilized by a ceramic capacitor with an output capacitance of 1.0 uF or more over the entire temperature range.
When using an OS capacitor, a tantalum capacitor, or an aluminum electrolytic capacitor, the capacitance must be
1.0 uF or more.

The value of the output overshoot or undershoot transient response varies depending on the value of the output
capacitor. The required capacitance of the input capacitor differs depending on the application.

The recommended capacitance for an application is Cy = 1.0 uF, C_ > 1.0 uF; however, when selecting the output
capacitor, perform sufficient evaluation, including evaluation of temperature characteristics, on the actual device.

Seiko Instruments Inc. 17



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series Rev.2.2 oo

B Explanation of Terms

1. Low dropout voltage regulator

This voltage regulator has the low dropout voltage due to its built-in low on-resistance transistor.

2. Output voltage (Vour)
The accuracy of the output voltage is ensured at £1.0% or £15 mV™" under the specified conditions of fixed input

voltage*z, fixed output current, and fixed temperature.

*4. When Vour < 1.5V :£15mV, When 1.5V < Vgur: £1.0%
*2. Differs depending on the product.

Caution If the above conditions change, the output voltage value may vary and exceed the accuracy range
of the output voltage. Refer to “m Electrical Characteristics” and “B Characteristics (Typical
Data)” for details.

AV,
3. Line regulation (ﬁ)

Indicates the dependency of the output voltage on the input voltage. That is, the values show how much the output
voltage changes due to a change in the input voltage with the output current remaining unchanged.

4. Load regulation (AVoyr2)
Indicates the dependency of the output voltage on the output current. That is, the values show how much the output
voltage changes due to a change in the output current with the input voltage remaining unchanged.

5. Dropout voltage (Vgrop)

Indicates the difference between input voltage (V\y1) and the output voltage when; decreasing input voltage (V\)
gradually until the output voltage has dropped out to the value of 98% of output voltage (Vours), which is at Viy =
VOUT(S) +1.0V.

Vdrop =Vint — (Vouts x 0.98)

18 Seiko Instruments Inc.



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR

Rev.2.2 oo S-1135 Series
6. Output voltage t t fficient (—AV@L)
. utput voltage temperature coertticien ATa e VOUT

The shaded area in Figure 19 is the range where Voyr varies in the operation temperature range when the output

voltage temperature coefficient is £130 ppm/°C.

Example of S-1135B30 typ. product

Vout
\Y%|
+0.39 mV/°C
VOUT(E)*1 7
7 ™~ —0.39 mV/°C
5 >
—-40 +25 +85 Ta [°C]

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

Figure 19

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

AV - . AV s
ATa IMVIC™ = VourgV]* x ﬁ[ppm/ CJ™® = 1000

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

Seiko Instruments Inc.
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series Rev.2.2 oo

B Operation

1. Basic operation
Figure 20 shows the block diagram of the S-1135 Series.
The error amplifier compares the reference voltage (V) with feedback voltage (Vy,), 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{ "
Current
supply
Error
amplifier VOUT
Vref - Rf
+
Vfb
Reference voltage
circuit Rs

vssO ®

*1. Parasitic diode

Figure 20

2. Output transistor

In the S-1135 Series, a low on-resistance P-channel MOS FET is used as the output transistor.
Be sure that Voyr does not exceed V\y+ 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 Voyr became higher

than V|N.

20 Seiko Instruments Inc.



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
Rev.2.2 oo S-1135 Series

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 and VOUT pins is turned off, reducing current consumption significantly.
Since the S-1135 Series A/ B / E / F type has a built-in discharge shunt circuit to discharge the output capacitance,
the VOUT pin is forcibly set to Vgg level. In the S-1135 Series C/ D / G / H type, the VOUT pin is set to Vsg level
through several hundred kQ internal divided resistors between the VOUT and VSS pins. Note that the current
consumption increases when a voltage of 0.3 V to 1.0 V (Ta = 25°C) is applied to the ON / OFF pin.

The ON / OFF pin is configured as shown in Figures 21 and 22. In the S-1135 Series A/ C/E / G type, the ON
/ OFF pin is internally pulled up to the VIN pin or pulled down to the VSS pin in the floating status, so the VOUT pin is
set to the Vgg level. In the S-1135 Series B/ D / F / H type, the ON / OFF pin is not internally pulled up or pulled
down, so do not use the ON / OFF pin in the floating status. When not using the ON / OFF pin, connect it to the VIN
pin in the product B / D type, and connect it to the VSS pin in the F / H type.

Table 11
Product Type ON / OFF Pin Internal Circuit VOUT Pin Voltage Current Consumption
A/B/C/D | “H:ON Operate Set value lsst |
A/B/C/D “L”: OFF Stop Vss level lsso
E/F/G/H “H”: OFF Stop Vss level Iss2
E/F/G/H | “L”ON Operate Set value lssq |

*4. Note that the IC’s current consumption increases as much as current flows into the pull-up / pull-down
resistor when; the ON / OFF pin is connected to the VIN pin in the A / C type, the ON / OFF pin is
connected to the VSS pin in the E / G type (Refer to Figure 21).

(1) S-1135 Series A/ C/ E/ G type (2) S-1135 Series B/ D/ F / H type

VIN VIN

E /G type
ON/OFF ON / OFF

A/ C type

VSS VSS

a Za
Figure 21 Figure 22

Seiko Instruments Inc. 21



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series Rev.2.2 oo

4. Discharge shunt function (S-1135 Series A/ B/ E |/ F type)

The S-1135 Series A/ B / E / F type has a built-in discharge shunt circuit to discharge the output capacitance.
When the ON / OFF pin is set to OFF level, turns the output transistor off, and turns the discharge shunt circuit on so
that the output capacitor discharges. These types allow the VOUT pin to reach the Vgg level faster than the S-1135
Series C/ D/ G/ H type that does not have a discharge shunt circuit.

Output transistor : OFF S-1135 Series

VOUT

 J
N
J

VIN

_______________

Discharge shunt circuit
:ON

ON / OFF ()—l}o— ON / OFF circuit I

ON / OFF pin : OFF N

Output
capacitor
C) ——

_________

Current flow

/

vss () GND
77T

*1. Parasitic diode

Figure 23

22 Seiko Instruments Inc.



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
Rev.2.2 oo S-1135 Series

5. Overcurrent protection circuit

The S-1135 Series has an overcurrent protection circuit having the characteristics shown in “1.  Output Voltage vs.
Output Current (When Load Current Increases) (Ta = 25°C)” in “B Characteristics (Typical Data)’, in order to
protect the output transistor against an excessive output current and short circuiting between the VOUT and VSS
pins. The current when the output pin is short-circuited (Ishort) is internally set at approx. 100 mA (typ.), and the normal
value is restored for the output voltage, if releasing a short circuit once.

Caution This overcurrent protection circuit does not work as for thermal protection. If this IC long keeps
short circuiting inside, pay attention to the conditions of input voltage and load current so that,
under the usage conditions including short circuit, the loss of the IC will not exceed power
dissipation of the package.

6. Pull-down / pull-up resistor (S-1135 Series A/ C/ E / G type)

In the S-1135 Series A/ C/ E / G type, the ON / OFF pin is internally pulled up to the VIN pin or pulled down to the
VSS pin in the floating status, so the VOUT pin is set to the Vsg level.

Note that the IC’s current consumption increases as much as current flows into the pull-up / pull-down resistor of 2.2
MQ (typ.) when; the ON / OFF pin is connected to the VIN pin in the A / C type, the ON / OFF pin is connected to the
VSS pinin the E / G type.

Seiko Instruments Inc. 23



HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series Rev.2.2 oo

B Precautions

24

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 and VSS pins (C.) and a capacitor for stabilizing the input between
the VIN and VSS pins (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 (1.0 mA or
less).

Note that generally the output voltage may increase due to the leakage current from an output driver when a series
regulator is used at high temperature.

Generally a series regulator may cause oscillation, depending on the selection of external parts. The following
conditions are recommended for the S-1135 Series. However, be sure to perform sufficient evaluation under the actual
usage conditions for selection, including evaluation of temperature characteristics. Refer to “5. Example of
Equivalent Series Resistance vs. Output Current Characteristics (Ta = 25°C)” in “@ Reference Data” for the
equivalent series resistance (Resgr) of the output capacitor.

Input capacitor (Cy) : 1.0 uF or more
Output capacitor (C,) : 1.0 uF or more

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.

If the output capacitance is small, power supply’s fluctuation and the characteristics of load fluctuation become worse.
Sufficiently evaluate the output voltage’s fluctuation with the actual device.

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.

In determining the output current, attention should be paid to the output current value specified in Table 10 in “®
Electrical Characteristics” and footnote *5 of the table.

SlI 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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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series
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B Characteristics (Typical Data)

Output Voltage vs. Output Current (When Load Current Increases) (Ta = 25°C)

Vour=1.0V Vour =25V
1.2 3.0
1.0 2.5 —1
. N — = -
S 32 V= 13VE\ S f: V=28 \
5 0. 15V 5 1. 35V
0 _] | ) 1 —
> 04 29 x_”\’ > 1.0 Ve
0.2 5.5V 0.5 ju—
0 0
0 100 200 300 400 500 600 0 100 200 300 400 500 600
lout [MA] lout [MA]
Vour=3.5V
4.0
3.5
< gg Vin=3.8V Remark In determining the output current, attention should
= 2'0 22 x/ be paid to the following.
é 1'5 55V 1. The minimum output current value and
1.0 footnote *5 in Table 10 in the “W Electrical
0.5 Characteristics”
0 — 2. The package power dissipation
0 100 200 300 400 500 600

lout [MmA]

2. Output Voltage vs. Input Voltage (Ta = 25°C)

Vour=1.0V Vour =25V
1.2 2.7
11 2.6
2.5
s 10 S
._ lout =1 mA ._ 24 lout =1 mA
5 0.9 . \ 5 yA ! .
o lout = 30 mA o 23 I\ lout = 30 mA
> 08 > 2 2 1 1
lout = 50 mA : I\ lout = 50 mA
0.7 lout = 100 MA 2.1 V4 louT = 100 MA
0.6 ' ' 2.0 ' '
0.6 1.0 1.4 1.8 2.2 2.6 2.0 2.5 3.0 3.5 4.0 4.5
ViN [V] ViN [V]
Vour=3.5V
3.7
3.6
_ 35
% 34 /[ =lour=1mA
c 33 7 lout = 30 MA
3.2 I\ |OU'IF =50 mIA
3.1 I lout = 100 mA
3.0 I I
3.0 3.5 4.0 4.5 5.0 55
VIN [V]
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
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3. Dropout Voltage vs. Output Current

Vour=1.0V Vour =25V
0.40 | 0.20 |
0.35 — 0.18 —ars
—40°C — 0.16 Ta =85°C
030 > L 014 o \/: )
- | - 25°C 3 ]
S 0.25 o S 0.12 S
5 0.20 — 5 0.10 ~40°C; =
2 0.15 L Ta = 85°C S 0.08 ===
0.10 g as= 0.06
. ~~—25°C 0.04
0.05 | 0.02 i
0 0
0 50 100 150 200 250 300 0 50 100 150 200 250 300
lout [MA] lout [MA]
Vour =35V
0.20 |
0.18 !
812 Ta = 85°C 7
S 0.12 25°C ,/75/
g o0 —40°C =7
> 0.06 '
0.04
0.02
0 / |

0 50 100 150 200 250 300
lout [MmA]

4. Dropout Voltage vs. Set Output Voltage

0.40 . .
0.35 7|OUT =300 mA
0.30 7 |0 =
S 025 |io0m
E_‘ 0.20 \/\l\\
£ 0.15 A\¢100 mA —
> = L\ N[ 50mA 30mA 10 mA
0.10 — |/1 mA -
0.05 PG ' '
—
1.0 15 20 25 30 35
Vours) [V]
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5. Output Voltage vs. Ambient Temperature

Vour=1.0V Vour =25V
1.10 2.70
2.65
1.05 2.60
> > 2.55
5 100 | == — 5 2.50
= S 245
0.95 2.40
2.35
0.90 2.30
-40 -25 0 25 50 75 85 -40 -25 0 25 50 75 85
Ta [°C] Ta[°C]
Vour=3.5V
3.8
3.7
S 3.6
5 35 |—
O
> 34
3.3
3.2
-40 -25 0 25 50 75 85
Ta[°C]
6. Current Consumption vs. Input Voltage
Vour=1.0V Vour =25V
70 | 70 | |
60 ' 60 ! !
50 | Ta =85°C 50 Ta =85°C
< 40 — < 40
5 30 25°C s 30 25°C
(%] o [} _AN°
2 5 -40°C 2 40 40°C
10 10 |
0 0
0 1 2 3 4 5 6 0 1 2 3 4 5 6
VIN [V] ViN [V]
Vour =35V
70 |
60 !
50 Ta =85°C
< 40
5 30 25°C —
2 20 -40°C_]
10
’ |
0 1 2 3 4 5 6
Vin [V]

Seiko Instruments Inc.
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28

Ripple Rejection (Ta = 25°C)

Vour=1.0V
V|N =20 V, C|_ =1.0 ]J.F

— 100

m

g [ m

5 lout =1 mA

Z 60 \‘. Ill [Il

2

[9)

x 40 LA

2 lout = 30 mA~{]

S 20 lout = 50 mA =

I 0 lout = 100 MATT]

10 100 1k 10k 100k 1M
Frequency [Hz]
Vour=3.5V
V|N =45V CL =1.0 LLF

= 100 | |||| T ||||||||

T, ‘L lout =

- 80 lout = 30 mA N
8 lout = 50 mA\ [\L\1
g © NI TIPS
£ 40 el
o NN .

2 20 H—HH
& lout = 100 mA
0 L L L L1

10 100 1k 10k
Frequency [Hz]

100k 1M

Vour =25V

V|N =3.5 V, C|_ =1.0 }lF
— 100 T
% lout =1 mA.
= 80 I~ |OUT = 30 mA
ke lout = 50 mA\
B 60 S
-% \. /<
¥ 40 ”
2 <~. A
g 2 )
© 0 lout = 100 MA1]

Seiko Instruments Inc.
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B Reference Data

1. Transient Response Characteristics when Input (Ta = 25°C)

Vour=1.0V

IOUT =100 mA, t=t= 50 us, CL =1.0 HF
1.30 4.0
1.25 3.5
1.20 3.0

E 1.15 —VIN 25 =

5 1.10 i 20 T

2105 Fvour 15 >
1.00 A N 1.0
0.95 0.5
0.90 0

-100-50 0 50 100 150 200 250 300 350
t[us]

Vour=3.5V

IOUT =100 mA, t=t= 50 us, C|_ =1.0 ].,lF
3.80 6.0
3.75 5.5
3.70 FVn 5.0

S 3.65 45 ~

5 3.60 40 7

2 355 Fyvour 35 >
3.50 3.0
3.45 25
3.40 2.0

-100-50 0 50 100 150 200 250 300 350
t [us]

Vour =25V

lour =100 MA, t, =t =5.0 us, C, = 1.0 uF

2.80
2.75
2.70
2.65
2.60
2.55
2.50
2.45
2.40

—

Vour [V

-100-50 O 50 100 150 200 250 300 350

2. Transient Response Characteristics of Load (Ta = 25°C)

lout [mA]

lout [MmA]

— VIN

- Vout

v

Vour =25V
V|N =35V, C|_ =1.0 H.F, C|N =1.0 HF, IOUT =50 mA < 100 mA

2.70

2.40

t[us]

[ lout
|

|~ Vout

5.0
4.5
4.0
3.5
3.0
25
2.0
1.5
1.0

150
100
50

-100-50 0 50 100 150 200 250 300 350

Vour=1.0V
Vin=2.0V, C_L=1.0 uF, Cn = 1.0 uF, lour = 50 mA <> 100 mA
1.20 150
115 | |OU|T 100
= 1.10 i 50
5 105 your 0
> 1.00 -50
0.95 -100
0.90 -150
-100-50 0 50 100 150 200 250 300 350
t[us]
Vour =3.5V
Vin=4.5V, CL=1.0 uF, Ciy = 1.0 uF, loyr = 50 mA <> 100 mA
3.70 150
365 | |OU|T 100
S 3.60 i 50
'é 355 I"vour 0
> 3.50 -50
3.45 -100
3.40 -150
-100-50 0 50 100 150 200 250 300 350
t [us]

Seiko Instruments Inc.
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
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3. Transient Response Characteristics of ON / OFF Pin (Ta = 25°C)

Vour=1.0V Vour=2.5V
V|N =20V, t= 50 us, C|_ =10 ]J,F, C|N =1.0 },LF, IOUT =100 mA V|N =35V, t= 50 us, C|_ =10 ]J.F, C|N =1.0 ]J,F, IOUT =100 mA
24 3 6 6
2.0 v 2 5 4
ON/OFF — —
s 16 1 % s 4 Vonrorr_| o %
'g 1.2 0 L§ 'g 3 0 L§
> 08 //’ Vour -1 § > 2 /" Vout -2 >%
0.4 I -2 1 I -4
0 -3 0 -6
-50 0 50 100 150 200 -50 0 50 100 150 200
t[us] t [us]
Vour =3.5V
VlN =45 V, tr =50 us, CL =1.0 HF, ClN =1.0 },LF, IOUT =100 mA
6 T 6
S V?N/OFF_ 4 _
S 4 | 2 %
= ) c e
3 3 / Vout 0 S
> 2 2 35
I >
1 I 4
0 -6
-50 0 50 100 150 200
t [us]
4. Output Capacitance vs. Characteristics of Discharge Time (Ta = 25°C)
S-1135 Series A / B type (with discharge shunt function)
V|N = VOUT +1.0V, lOUT =no load
Vonsorr =Vour + 1.0V — Vg, =1 us
 Tus
2.5 T T Von/oFF
20 | Vout)=1.0V |
: 2.5V
'@ 15 35V \/>/A !
.g. . y |
]
g 1.0 7 ! Vss
- / ' tosc '
0.5 = Vour -
A |
0 |
0 2 4 6 8 10 12
CL [uF] :
______ . ___--VOUTX 10%
]
V|N = VOUT +1.0V
Von/orr = Vour + 1.0 V — Vss
Figure 24

Figure 25 Measurement Condition of Discharge Time
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
S-1135 Series

Rev.2.2 oo

Example of Equivalent Series Resistance vs. Output Current Characteristics (Ta = 25°C)

C|N = C|_= 1.0 uF
A
100
VIN
gm Stable —_—Cn VOUT
7 S-1135 Series T
MLU C *1
— L
ON / OFF
Vs ®
0 Resr
0.1 300
IOUT [mA]
*1. C_:TAIYO YUDEN TMK316BJ105KD (1.0 uF)
Figure 26 Figure 27

Seiko Instruments Inc.
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B Marking Specifications

1. SOT-89-5

Top view
(1) to (3)
(4) to (6)

@]l @

N:Q>

> @llefel— -

Product name vs. Product code

(a) S-1135 Series A type

: Product code (Refer to Product name vs. Product code)
: Lot number

(b) S-1135 Series B type

Product code

Product Name

b —~
—

(2)

Product Name

Product code

L —~

—

l~
N
—
l~
w
~—

S-1135A10-U5T 1x

m

S-1135B10-U5T 1x

S-1135A11-U5T1x

S-1135B11-U5T1x

S-1135A12-U5T 1x

S-1135B12-U5T 1x

S-1135A13-U5T1x

S-1135B13-U5T1x

S-1135A14-U5T 1x

S-1135B14-U5T 1x

S-1135A15-U5T1x

S-1135B15-U5T1x

S-1135A16-U5T 1x

S-1135B16-U5T1x

S-1135A17-U5T1x

S-1135B17-U5T1x

S-1135A18-U5T 1x

S-1135B18-U5T1x

S-1135A1J-UST1x

S-1135B1J-UST1x

S-1135A19-U5T 1x

S-1135B19-U5T 1x

S-1135A20-U5T1x

S-1135B20-U5T1x

S-1135A21-U5T 1x

S-1135B21-U5T 1x

S-1135A22-U5T1x

S-1135B22-U5T1x

S-1135A23-U5T 1x

S-1135B23-U5T1x

S-1135A24-U5T1x

S-1135B24-U5T1x

S-1135A25-U5T 1x

S-1135B25-U5T 1x

S-1135A26-U5T1x

S-1135B26-U5T1x

S-1135A27-U5T 1x

S-1135B27-U5T 1x

S-1135A28-U5T1x

S-1135B28-U5T1x

S-1135A2J-U5T1x

S-1135B2J-U5T1x

S-1135A29-U5T1x

S-1135B29-U5T1x

S-1135A30-U5T 1x

S-1135B30-U5T 1x

S-1135A31-U5T1x

S-1135B31-U5T1x

S-1135A32-U5T 1x

S-1135B32-U5T 1x

S-1135A33-U5T1x

S-1135B33-U5T1x

S-1135A34-U5T 1x

S-1135B34-U5T 1x

[ R RO RO R R ORIORIORIORIORIGRIGRIORIORIGRIGRIGRIORIOGRIOGRIGRIGRIGRIOGRIOGRIOGRIGEION ()
m|m{m|(m{m|m|m|m|m|m/{m/|m/|m/|m/|m/(m/ m/|m/|Mm/|m/|[m/([m; [m/m,/m,]|m,|[m

S-1135A10-U5T1x

wvN<[Xx[S|l<|c|d|o|m|o|o|o|z|Z|r ||« |- |T|@(m|m|o|0|®|> [

S-1135B35-U5T1x

(R IORIGR IO IORIGRIORIGRIGRIORIORIGRIORIGRIGRIORIGRIGEIORIGRIONORIGRIOGEIORIGRIGEIOR (G

DO ID[(OIOOO(DOO(D|O[(O|O[(O|O[O G
w[N|N[<|X[s|I<|c|[d|w|[xn|o|T|lo|1Z[Z|Ir |R|l|—|Z|@|m|m|O|O|w|>

Remark1. x:GorU

2. Please select products of environmental code = U for Sn 100%, halogen-free products.
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(c) S-1135 Series C type (d) S-1135 Series D type

Product Name

Product code

b —~
—_
—

(2)

Product Name

Product code

|~
N
—
|~
N
—
L~
w
—

S-1135C10-U5T1x

>

S-1135D10-U5T1x

S-1135C11-U5T1x

S-1135D11-U5T1x

S-1135C12-U5T1x

S-1135D12-U5T1x

S-1135C13-U5T1x

S-1135D13-U5T1x

S-1135C14-U5T1x

S-1135D14-U5T1x

S-1135C15-U5T1x

S-1135D15-U5T1x

S-1135C16-UST1x

S-1135D16-UST1x

S-1135C17-U5T1x

S-1135D17-U5T1x

S-1135C18-U5T1x

S-1135D18-U5T1x

S-1135C1J-U5T1x

S-1135D1J-U5T1x

S-1135C19-UST1x

S-1135D19-UST1x

S-1135C20-U5T1x

S-1135D20-U5T1x

S-1135C21-U5T1x

S-1135D21-U5T1x

S-1135C22-U5T1x

S-1135D22-U5T1x

S-1135C23-U5T1x

S-1135D23-U5T1x

S-1135C24-U5T1x

S-1135D24-U5T1x

S-1135C25-UST1x

S-1135D25-U5T1x

S-1135C26-U5T1x

S-1135D26-U5T 1x

S-1135C27-U5T1x

S-1135D27-U5T1x

S-1135C28-U5T1x

S-1135D28-U5T1x

S-1135C2J-U5T 1x

S-1135D2J-U5T 1x

S-1135C29-U5T1x

S-1135D29-U5T1x

S-1135C30-U5T1x

S-1135D30-U5T1x

S-1135C31-U5T1x

S-1135D31-U5T1x

S-1135C32-U5T1x

S-1135D32-U5T1x

S-1135C33-U5T1x

S-1135D33-U5T1x

S-1135C34-U5T1x

S-1135D34-U5T1x

S-1135C35-U5T1x

<l<l< < << < << < << << < << < < < < < < < < < |< |<
5 BN = b 5 N 5 5 5 505N 5 5= =N - 5= 5 5= 5 5N 5= b 545 =4 b S 5=
wvIN<[Xx[S|l<|c|d|o|m|o|o|lo|z|Z|r ||« |- |T|@(n|m|o|0|®|> [

S-1135D35-U5T 1x

< KK KKIKIKIKIKIKIKIKIKIKI KKK K KKKIKIKIKIKIKIKIKIKIK

W |w|w|w|w|w|w|w|w|w|o|o|(w|wo|o|o|w|(o|wo|o|o|w|o|o|o|o|o|o
w[ndIN[<[X[SI<|c|d|lw|m|o|o|lo|Z[Z2|r [R|l<|—|Z|®@|MM|O|O |w|>

Remark1. x:GorU

2. Please select products of environmental code = U for Sn 100%, halogen-free products.
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2. SOT-23-5

34

Top view

5
=
aE

!

=
~
- B m-

2

(a) S-1135 Series A type

Product name vs. Product code

(1) to (3)
4)

(b) S-1135 Series B type

: Product code (Refer to Product name vs. Product code)
: Lot number

Product Name

Product code

—~

—

(2)

Product Name

Product code

L —~

~—

L~
w
—

S-1135A10-M5T1y

m

S-1135B10-M5T1y

S-1135A11-M5T 1y

S-1135B11-M5T 1y

S-1135A12-M5T1y

S-1135B12-M5T1y

S-1135A13-M5T 1y

S-1135B13-M5T 1y

S-1135A14-M5T1y

S-1135B14-M5T1y

S-1135A15-M5T 1y

S-1135B15-M5T 1y

S-1135A16-M5T1y

S-1135B16-M5T1y

S-1135A17-M5T 1y

S-1135B17-M5T 1y

S-1135A18-M5T1y

S-1135B18-M5T1y

S-1135A1J-M5T1y

S-1135B1J-M5T1y

S-1135A19-M5T1y

S-1135B19-M5T1y

S-1135A20-M5T 1y

S-1135B20-M5T 1y

S-1135A21-M5T1y

S-1135B21-M5T1y

S-1135A22-M5T 1y

S-1135B22-M5T 1y

S-1135A23-M5T1y

S-1135B23-M5T1y

S-1135A24-M5T 1y

S-1135B24-M5T 1y

S-1135A25-M5T 1y

S-1135B25-M5T 1y

S-1135A26-M5T 1y

S-1135B26-M5T 1y

S-1135A27-M5T1y

S-1135B27-M5T1y

S-1135A28-M5T 1y

S-1135B28-M5T 1y

S-1135A2J-M5T 1y

S-1135B2J-M5T 1y

S-1135A29-M5T 1y

S-1135B29-M5T 1y

S-1135A30-M5T 1y

S-1135B30-M5T 1y

S-1135A31-M5T 1y

S-1135B31-M5T 1y

S-1135A32-M5T 1y

S-1135B32-M5T 1y

S-1135A33-M5T 1y

S-1135B33-M5T 1y

S-1135A34-M5T 1y

S-1135B34-M5T 1y

S-1135A35-M5T 1y

(ORI RIGRIOR IO IO ORIOR IO RIGORIGRIGRIGRIOR O ORORIGRIGRIGRIGRIGRIOGR IO ORI IORIGN G

m(m|m{m|m{m|m|m|{m|m{m|m{m|m{m|m{m|mm|{m|m|{m|m{m|m|m|m
wvN|<[Xx[S|l<|c|H|w|m|o|o|lo|z|Z|- x| |- |T|@|n|m|o|o|m|>[=

S-1135B35-M5T 1y

[RGB ORI RIORORIGRIORIORIGRIORIORIGRIOEORIGRIOGRIGRIGRIORIGRIGRIORIGRIGEION G

G)G)G)OG)OOOOOOOOOOOOOOOOOOOOOOO@
wMvIN[L[X|ZIK|ICc|H|w|m|O|T|lo[Z[Z2|r|R||—|Z|®@|M|M|O|O|m|>

Remark1. y:SorU

2. Please select products of environmental code = U for Sn 100%, halogen-free products.
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(c) S-1135 Series C type (d) S-1135 Series D type

Product Name

Product code

b —~
—_
—

(2)

Product Name

Product code

|~
N
—
|~
N
—
L~
w
—

S-1135C10-M5T1y

>

S-1135D10-M5T1y

S-1135C11-M5T1y

S-1135D11-M5T1y

S-1135C12-M5T1y

S-1135D12-M5T1y

S-1135C13-M5T 1y

S-1135D13-M5T1y

S-1135C14-M5T1y

S-1135D14-M5T1y

S-1135C15-M5T 1y

S-1135D15-M5T 1y

S-1135C16-M5T1y

S-1135D16-M5T1y

S-1135C17-M5T 1y

S-1135D17-M5T1y

S-1135C18-M5T1y

S-1135D18-M5T1y

S-1135C1J-M5T 1y

S-1135D1J-M5T 1y

S-1135C19-M5T1y

S-1135D19-M5T1y

S-1135C20-M5T 1y

S-1135D20-M5T1y

S-1135C21-M5T1y

S-1135D21-M5T1y

S-1135C22-M5T 1y

S-1135D22-M5T1y

S-1135C23-M5T1y

S-1135D23-M5T1y

S-1135C24-M5T 1y

S-1135D24-M5T1y

S-1135C25-M5T1y

S-1135D25-M5T1y

S-1135C26-M5T 1y

S-1135D26-M5T1y

S-1135C27-M5T1y

S-1135D27-M5T1y

S-1135C28-M5T 1y

S-1135D28-M5T 1y

S-1135C2J-M5T 1y

S-1135D2J-M5T 1y

S-1135C29-M5T 1y

S-1135D29-M5T1y

S-1135C30-M5T1y

S-1135D30-M5T1y

S-1135C31-M5T 1y

S-1135D31-M5T 1y

S-1135C32-M5T1y

S-1135D32-M5T1y

S-1135C33-M5T1y

S-1135D33-M5T 1y

S-1135C34-M5T1y

S-1135D34-M5T1y

S-1135C35-M5T 1y

<l<l< < << < << < << << < << < < < < < < < < < |< |<
5 BN B b 5 BN 5 5 5 505 5 5= 5= 5 5= 5 5= 5 5 5= b 5N b =4 b S b=
wvN<[Xx[S|l<|c|d|o|m|o|o|lo|z|Z|r ||« |- |T|@(n|m|o|0|®|> [

S-1135D35-M5T 1y

4 I B ) B B D B B B B B B B B £ B B E B B B R B B B
W|w|w|w|(w|w|w|w|o|o|w|o|o|o|o|o|o|o|o|(o|o|o|o|(o|o|o|o (o
w[N|IN[XIX[sI<|c|[d|w|[mn|Oo|T|l0|1ZIZ2|Ir |R||—[T|@|m|mM|O|0O|m|>

Remark1. y:SorU

2. Please select products of environmental code = U for Sn 100%, halogen-free products.
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3. HSNT-6A

Top view
5 4 (1) to (3)
(4)

(5) to (9)

]

—
N
—
—
N
~
—
w
~

=
.
G
=
—
2

=
L

OF]
C

N
N
w

Product name vs. Product code

(a) S-1135 Series A type

: Product code (Refer to Product name vs. Product code)

. Blank

. Lot number

(b) S-1135 Series B type

Product code

Product Name

—~
—

(2)

Product Name

Product code

L —~

~—

l~
N
—

S-1135A10-A6T1U

m

S-1135B10-A6T1U

S-1135A11-A6T1U

S-1135B11-A6T1U

S-1135A12-A6T1U

S-1135B12-A6T1U

S-1135A13-A6T1U

S-1135B13-A6T1U

S-1135A14-A6T1U

S-1135B14-A6T1U

S-1135A15-A6T1U

S-1135B15-A6T1U

S-1135A16-A6T1U

S-1135B16-A6T1U

S-1135A17-A6T1U

S-1135B17-A6T1U

S-1135A18-A6T1U

S-1135B18-A6T1U

S-1135A1J-A6T1U

S-1135B1J-A6T1U

S-1135A19-A6T1U

S-1135B19-A6T1U

S-1135A20-A6T1U

S-1135B20-A6T1U

S-1135A21-A6T1U

S-1135B21-A6T1U

S-1135A22-A6T1U

S-1135B22-A6T1U

S-1135A23-A6T1U

S-1135B23-A6T1U

S-1135A24-A6T1U

S-1135B24-A6T1U

S-1135A25-A6T1U

S-1135B25-A6T1U

S-1135A26-A6T1U

S-1135B26-A6T1U

S-1135A27-A6T1U

S-1135B27-A6T1U

S-1135A28-A6T1U

S-1135B28-A6T1U

S-1135A2J-A6T1U

S-1135B2J-A6T1U

S-1135A29-A6T1U

S-1135B29-A6T1U
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HIGH RIPPLE-REJECTION LOW DROPOUT MIDDLE OUTPUT CURRENT CMOS VOLTAGE REGULATOR
Rev.2.2 oo S-1135 Series
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No. UP005-A-P-SD-1.1

TITLE SOT895-A-PKG Dimensions

No. UP005-A-P-SD-1.1

SCALE

UNIT mm
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No. UP005-A-C-SD-1.1
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Enlarged drawing in the central part
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UNIT mm

Seiko Instruments Inc.




1.96+0.05

1.78%£0.05

6 5[7] 4
l_llfll_l\ AA KJ:

\

\

\

_

\

\
2.17+0.05
2.46+0.05

1.16+0.1

+

| | v
1 2 3 I / ﬁ
| 1 JF 0.12+0.04
; 0.5 1 0.5 ‘ <
P
0.48+0.02
|
J \ \_‘ 2% The heat sink of back side has different electric
— |—L| — potential depending on the product.
\ Confirm specifications of each product.
A_LM Do not use it as the function of electrode.

No. PJO06-A-P-SD-3.0

TITLE HSNT-6A-A-PKG Dimensions

No. PJ006-A-P-SD-3.0

SCALE

UNIT mm

Seiko Instruments Inc.




i

«

1.75+0.1

2.25+0.05

5/0'%

o O O O O

>

Feed direction

0.25+£0.05
A
AN
(e
+ [To]
S S
(e o] 5 o
H i
v 1 “-
EO N
v AT
0.65%0.05
> -

No. PJO06-A-C-SD-1.0

TITLE

HSNT-6A-A-Carrier Tape

No.

PJ006-A-C-SD-1.0

SCALE

UNIT

mm

Seiko Instruments Inc.




Enlarged drawing in the central part
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Caution It is recommended to solder the heat sink to a board
in order to ensure the heat radiation.
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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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OCEAN CHIPS

OxreaH INeKTPOHMUKM
MocTaBKa 3ﬂeKTp0HHbIX KOMMOHEHTOB

Komnanusa «OkeaH DNEKTPOHMKM> MpEeAaraeT 3aK/Il04EHUE JONTOCPOYHbIX OTHOLLIEHMM NpU
MOCTaBKaX MMMOPTHbIX 3/1EKTPOHHbIX KOMMOHEHTOB HA B3aMMOBbIrOZHbIX YC10BMAX!

Hawwu npeumyliectsa:

- NlocTaBKa OpMrMHaIbHbIX UMMNOPTHbBIX 3/IEKTPOHHbIX KOMMOHEHTOB HanNpAMYy C NPOM3BOACTB AMEPUKM,
EBponbl M A3uK, a TaK e C KpYNHEMLIMX CKIaJ0B MMPa;

- LUnMpoKas sMHeMKa NOCTaBOK aKTUBHBIX M MACCMBHBIX MMMOPTHbBIX 3/1EKTPOHHbIX KOMMOHEHTOB (6onee
30 MJIH. HAMMEHOBAHUMN);

- MocTaBKa C/IOXKHbIX, AeDUUMUTHBIX, IM60 CHATLIX C NPOM3BOACTBA NO3ULMIA;

- OnepaTMBHbIE CPOKM NOCTABKM NOA 3aKa3 (0T 5 paboumx AHEN);

- JKCnpecc JoCTaBKa B 06YH0 TOYKY Poccuu;

- Momouwb KoHcTpyKTOpCKOro OTAena 1 KOHCynbTauumu KBaMPULUUPOBAHHBIX MHXEHEPOB;

- TexHM4ecKaa nogaepkka NpoeKTa, NomMollb B NoA6ope aHanoros, NocTaBka NPOTOTUNOB;

- [locTaBKa 3/1EKTPOHHbIX KOMMOHEHTOB NoJ, KOHTposiem BIT;

- CUcTeMa MeHeaXXMeHTa KayecTBa cepTudmumpoBaHa no MexayHapogHomy ctaHgapTy 1SO 9001;

- Mp1 HEO06XOAMMOCTH BCA NPOAYKLUMA BOEHHOIO M adPOKOCMMYECKOrO Ha3HaYeHMA NPOXoAUT

MCMbITaHMA M CEPTUMhMKALMIO B TaGOPATOPMM (MO COrIACOBAHMIO C 3aKa34YMKOM);
- MocTaBKa cneumanusmMpoBaHHbIX KOMMOHEHTOB BOEHHOMO M a3POKOCMMYECKOr0 YPOBHSA KayecTBa

(Xilinx, Altera, Analog Devices, Intersil, Interpoint, Microsemi, Actel, Aeroflex, Peregrine, VPT, Syfer,
Eurofarad, Texas Instruments, MS Kennedy, Miteq, Cobham, E2V, MA-COM, Hittite, Mini-Circuits,
General Dynamics u gp.);

KomnaHua «OkeaH JNEeKTPOHMKKU» ABNAETCA oduuMabHbIM AUCTPUOLIOTOPOM M SKCKJIHO3MBHbBIM
npesctasuteneM B Poccum ofHOrO M3  KpPYMHEMWMX MPOM3BOAMUTENIEM Pa3beEMOB BOEHHOMO W
A3pPOKOCMMYECKOro Ha3sHavyeHuMs <«JONHON», a Tak Xe oduuMaibHbiIM AUCTPUOBIOTOPOM MU
JKCK/II03MBHbIM nNpeacTaBuTenieM B Poccvn npousBoauTENA BbICOKOTEXHOIOMMYHBIX M HaAEXHbIX
peweHun ans nepeaaym CBY curHano «FORSTAR>.

«JONHON> (ocHosaH B 1970 T.)

PasbeMbl crneumanbHOro, BOEHHOMo M A3POKOCMHNYECKOIo
Ha3Ha4YeHHA:

JONHON (MpuMeHsOTCA B BOEHHOM, aBMALMOHHOM, a3POKOCMMYECKOM,

MOPCKOM, KeNe3HOAOPOXKHOM, TOpHO- M HedTeao6biBatoLLeN
0Tpac/AX NPOMbILLIEHHOCTH)

«FORSTAR> (ocHoBaH B 1998 r.)

BY coegmHmnTENN, KOAKCHaNbHbIE Kabenn

’ ) ®
KabenbHble COOPKM M MMKPOBONIHOBbIE KOMMOHEHTbI: FORS 'AR
L

(MpuMeHsaTCA B TEJIEKOMMYHMKAUMAX  FPaXXAaHCKOro M
cneuManbHOrO HasHayeHus, B cpeacTBax cBA3sM, PJIC, a TaK xe
BOEHHOM,  aBMALUMOHHOM M AdPOKOCMMYECKOM  OTpacisx
NPOMBILLNIEHHOCTH).

TenedoH: 8 (812) 309-75-97 (MHOroKaHasbHbIN)

dakc: 8 (812) 320-03-32

DNIeKTpPOHHas noyTa: ocean@oceanchips.ru

Web: http://oceanchips.ru/

Appec: 198099, r. CaHkT-leTepbypr, yn. KananHuHa, 4. 2, Kopn. 4, amT. A




