| Linear ICs

> S-802, 812,813 series |

VOLTAGE REGULATOR

B Outline

The S-802, S-812 and S-813 Series are series of three-terminal voltage regulators that use a CMOS
process. The output voltage is fixed internally : the S-802 Series outputs negative voltage, and the S-812
and S-813 Series output positive voltage. Since the S-802/S-812/S-813 Series consume less current
and need a smaller input/output voltage difference than existing three-terminal voltage regulators,
battery-powered portable equipment is afforded a higher capacity and a longer service life.

B Features

® No supplementary components are necessary.

® Low power consumption (S-81230AG : 2.5.A typ.)

® Small input/output voltage difference
(S-81250HG : 30mV typ. losr=1mA)
(S-81350AG : 200mV typ. louyr=40mA)

® Low temperature coefficient of output voltage
(S-81230AG : *0.375mV/°C typ.)

® Wide operating voltage range
(S-81250HG : 12V max.)

® Good input stability (0.1%/V typ.)

®T0O-92 or SOT-89 mini-power mold plastic packages are available.

B Applications

® Constant voltage power supply of battery-powered equipment, communications equipment, video
equipment and others.
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S-802,812, 813 series

B Pin Arrangement
(1) TO-92

1. S-802, S-812 Series 2. S-813 Series

1 GND*

|

l
Fm mﬁﬁ
ﬁL \f * S802XXAG: Vi, ! J

S-812XXAG HG: V..,
@ BottomView S-813XXAG: Vs BottomView

Figure 1 Figure 2
(2) SOT-89 mini-power moid
1. S-802 series 2. S-812 Series
PN P

T Vour 1 GND
2 GND 2 Vi
3 VN 3 Vour

Iy gt
3

;
Figure Figure 4

B Block Diagram
1. S-802 Series 2. S-812,5-813 Series

""""""""""""" ouT

R

Figure 5 (TO-92) Figure 6
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S-802,812, 813 series

Bl Absolute Maximum Ratings

Table 1
Item Symbol Ratings Unit
S-802 Series —12
Input 15 812, 813 Series Vix 12 v
voltage | 5 g1250HG 18
Output | S-802 Series Vour Vin—0.3 to Vss1+0.3 v
voltage | S-812, 813 Series Vint0.3 to Vss-0.3
Output current lour 100 mA
Power dissipation Po 200 mw
Operating ambient temperature Topr —20 to +70 .
Storage temperature Tag —40 to +125 ¢
Soldering condition Tsor 260°C for 10 seconds

Caution : Keep static electricity to a minimum.

Bl Selection Guide

Thi s

Table 2
Model name
Output voltage
TO-92 SOT-89 mini-power mold*
—3V* 5% S-80230AG S-80230AG-GA-X
—5vt 5% S-80250AG S-80250AG-GB-X
1.1V * 5% S-81211AG —
1.5V *+ 5% — S-81215AG-RK-X
25V *+ 5% — S-81225AG-RH-X
3.0V + 5% S-81230AG S-81230AG-RB-X
35V *+ 5% — S-81235AG-RI-X
37V + 5% S-81237AG S-81237AG-RE-X
4.0V £ 5% - S-81240AG-RJ-X
50V * 5% S-81250HG S-81250HG-RD-X
52V + 5% S-81252HG —
50V *+ 5% S-81350AG —

*The last part of the model name changes according to the packing form when it is a
mini-power m?Idk plastic package product.
=S : Stic

X=T1: Tape
X=T2: Tape

Mat eri al

Seiko Instruments Inc.

Copyrighted By Its Respective Manufacturer




S-802,812, 813 series

B Electrical Characteristics

1. S-802 Series

1.1 S-80230AG, S-80230AG-GA-X (—3V output type)

Table 3
(Unless otherwise specified: Ta=25°C)
. . . Test
Item Symbol Conditions Min. Typ. Max. Unit L
circuit
Output voltage Vour Vin=-5V, lour=10mA | —3.15 | —3.00 | —2385 \ 1
Output current lour Vn=—5V 20 30 — mA 1
o=
Load stability A Vour TmA=lour=20mA — 60 100 mV —
VlN—_5V
I1/0 voltage _ _ _ _
difference Var lour=1mA 60 mv
Vss sdpply current Iss Vwn==—5V, No load — 25 6.0 HA —
Input stabili Vo | ovsVes—av — 0.1 — %/V 1
nput stability A Vi Vour =Vp= .
Input voltage Vin —10 — — \ —
Temperature
Car éVOUT |0U7=10mA o 4+ . _
iwa\r/actenstlc of ATa —20°C<Ta<70°C +0.375 mvV/°C
ouT

-t

.2 S-80250AG, S-80250AG-GB-X (—5V output type)

Table 4
(Unless otherwise specified : Ta=25°C)
ltem Symbol Conditions Min. Typ. Max. Unit T.'est.
circuit
Output voltage Vour Vin=—7V, lour=10mA | —5.26 | —5.00 | —4.75 \% 1
Output current lour Vn=—7V 40 50 — mA 1
Zlour=
Load stability A Vour TmA= lour=40mA — 40 80 mv 1
V|N—_7V
|/‘O voltage Ve lour=1mA . 30 _ mv _
difference
Vss supply current Iss Vwn=—7V, No load — 3.0 7.0 LA 2
i _ A Vour _ _ — —
Input stability 2 Vi - Vour 10VViy=—6V 0.1 %/V 1
Input voltage Vin —10 — — \ —
Temperature
- AVO}JI‘ |0UT=10mA . + _ _
characteristic of ATa —20°C<Ta<70°C +0.625 mvV/°‘C
A Vour
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S-802,812, 813 series

2. S-812 Series

2.1 S-81211AG (+1.1V output type)

Table 5
(Unless otherwise specified: Ta=25"C)
diti Mi T Max. | Unit | ¢St
Item Symbol Conditions in. yp. . circuit
Output voltage Vour Vin=1.5V, lou,r=05mA | 1.045 [ 1.100 | 1.150 \Y 3
Output current lour Vin=1.5V 0.5 — — mA 3
40pA= lour=5002A
Load stability A Voyr OpA=lour # — — 100 | mv 3
V n=1.5V
I/.O voltage Vai lour=1mA — 250 400 mv —
difference
Vss supply current Iss Vin=1.5V, No load — 22 50 HA 4
ags A VOUT < - —_— 0,
Input stability AV - Vour 1.55V=V, =10V 1.0 %/V 3
Input voltage Vin - — 10 A —
Temperature AV lour=0.5
- ouTt our=0.5mA _ + — —
characteristic of A Ta —20°C<Ta<70°C +0.138 mv/°C
VAN VOUT
2.2 S-81215AG-RK-X (+1.5V output type)
Table 6
(Unless otherwise specified: Ta=25°C)
ltem Symbol Conditions Min. Typ. Max. Unit Test'
circuit
Output voltage Vour Vin=3.5V, loys=0.5mA} 1.425 1.50 1.575 \Y 3
Output current lour Vin=3.5V 7.0 — — mA 3
. TMA=lour=7mA
A R [
Load stability Vour Vi=3.5V 80 mV 3
I/0 voltage
differencg Vai lour=0.5mA — 300 — mv —
Vss supply current Iss Vn=3.5V, No load —_— 2.2 50 LA 4
- A Vour 25VEV =10V o _ o
Input stability A Vi - Voor lour=0.5MA 01 %/V 3
Input voltage Vin — — 10 A —
Temperature
. AVouT |our=0.5mA _ + _ _
characteristic of ATa 2 C<Ta<70°C +0.19 mvV/°C
A Vour
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S-802,812, 813 series

2.3 S-81225AG-RH-X (+2.5V output type)

Table 7
(Unless otherwise specified: Ta=25°C)
Item Symbol Conditions Min. Typ. Max. Unit TBSt.
circuit
Output voltage Vour Vin=4.5V, lour=10mA | 2.375 | 2500 | 2.625 \ 3
Output current lout Vin=4.5V 10 25 — mA 3
- 1mA§|ouT§10mA
A JE—
Load stability Vour Vi=4.5V 80 120 mV 3
170 voltage _ . _ _
diﬁerence Vdil IoUT_ 1 mA 100 mV
Vss supply current lss Vin=4.5V — 25 6.0 HA 4
., A VOUT —_ J—
Input stability AV - Voor 3.5V=Vin=10V 0.1 %/V 3
Input voltage Vin — — 10 Y —
Temperature
- Vour lour=10mA _ + — —
characteristic of A Ta — 20’ C<Ta<70°C +0.31 mv/°C
AN VOUT

2.4 S-81230AG, S-81230AG-RB-X (+3.0V output type)

Table 8
(Unless otherwise specified : Ta=25°C)
- . . Test
Iltem Symbol Conditions Min. Typ. Max. Unit circuit
Output voltage Vour V=5V, lour=10mA 2.85 3.00 3.15 \Y 3
Output current lour Vin=5V 20 30 — mA 3
o=
Load stability A Vo | MASlor=20mA — 60 | 100 | mv 3
INT”
I/0 voltage _ _ _ _
difference Ve lour=1mA 60 mv
Vss supply current Vss Vin=>5V, No load — 25 6.0 HA 4
PaN
Input stability ﬁ AV=V=10V — 0.1 — %/V 3
Input voltage Vin — — 10 \' —
Temperature
VaN =
characteristic of %19; _2(')0,UCT Sjl'(a)ln;/;0°c — |*0375| — |mvsc| —
A VOUT o o
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S-802,812, 813 series

This Materia

2.5 S-81235AG-RI-X (+3.5V output type)

Table 9
{Unless otherwise specified : Ta=25°C)
- . . Test
ltem Symbol Conditions Min. Typ. Max. Unit -
circuit
Output voltage Vour Vin=5.5V, lour=10mA | 3.325 3.50 3.675 Vv 3
Output current lour n=5.5V 20 30 — mA 3
- TMA= loyr=30mA
A [—
Load stability Vour Vin=5.5V 60 100 mV 3
I70 voltage _ . _ _
difference Vais louor=1mA 60 mV
Vss supply current Iss Vn=56.5V, No load — 25 6.0 HA 4
Input stabili _&Vor 45V=ViW<10V — 0.1 — %/V 3
nput stability 2 Vi-Vouor V=V R
Input voltage Vin - — 10 Y —
Temperature AV —
L. out lour=10mA . + _ —
characteristic of A Ta —20'C<Ta=70°C +0.438 mV/°C
VAN VOUT
2.6 S-81237AG, S-81237AG-RE-X (+3.7V output type)
Table 10
(Unless otherwise specified: Ta=25°C)
ltem Symbol Conditions Min. Typ. Max. Unit TeSt.
circuit
Output voltage Vour Vin=5.7V, lour=10mA | 3.50 3.70 3.90 \Y 3
Output current lout Vin=5.7V 20 30 — mA 3
.. TMA={our=20mA
PAN _
Load stability Vour V=57V 60 100 mV 3
I/0 voltage _ _ . .
difference Ver lour=1mA 60 mv
Vss supply current Iss Vin=5.7V, No load — 2.0 4.0 LA 4
Input stabili £ Vour 47VSVN<10V — 0.1 — %/V 3
put stability AV Vour ANV=Vp= R
Input voltage Vin — — 10 \Y —
Temperature AV —
.. out lour=10mA . + _ _
characteristic of ATa —20°C<Ta<70°C +0.46 mv/°C
VAN VOUT
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S-802,812, 813 series

2.7 S-81240AG-RJ-X (+4.0V output type)

A VOUT

Table 11
{Unless otherwise specified: Ta=25°C)
Item Symbol Conditions Min. Typ. Max. Unit Test_
circuit
Output voltage Vour Vin=6V, lour=10mA 3.80 40 420 v 3
Output current lour Vin=6V 30 40 — mA 3
Zloyr=
Load stability A Vour 1MAS lour=30mA — 50 90 mv 3
Vin=6V
170 voltage _ _ _ _
difference Var lour=1mA 50 mv
Vss supply current lss Vin=6V, No load — 3.0 7.0 HA 4
Input stabili S Vour SV=Vin=10V — 0.1 — %/V 3
P Y A Vi » Vour == )
Input voltage Vin - — 10 \ —
Temperature AV =
e out lour=10mA o + . .
characteristic of “ATa —20C<=Ta<70°C 05 mV/°C

2.8 S-81250HG, S-81250HG-RD-X (+5.0V high-pressure-proof output type)

A Vour

Table 12
(Unless otherwise specified : Ta=25°C)
. . Test
ltem Symbol Conditions Min. Typ. Max. Unit circuit
Output voltage Vour V=7V, lour=10mA 475 5.00 5.25 \ 3
Output current lour Vin=7V 40 50 — mA 3
<lour=40mA
Load stability A Vour 1mA i — 40 80 | mv 3
I/0 voltage ‘ — o _ Vv _
difference Van loyr=1mA 30 m
Vss supply current lss Vin=7V, No load — 3.0 7.0 PA 4
AV
Input stability ﬁ BV=V=10V — 0.1 — %/V 3
IN ouT
Input voltage Vin — — 12 \ —
Temperature AV lour=10mA
characteristic of ﬁ Py ST3270°C — |*0625| — |mvsC| —
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S-802,812, 813 series

2.9 S-81252HG (+5.2V high-pressure-proof output type)

Table 13
(Unless otherwise specified : Ta=25°C)
ltem Symbol Conditions Min. Typ. Max. Unit Test'
circuit
Output VOltage Vour Vin=7.2V, lour=10mA 5.00 5.20 5.40 v 3
Output current lour Vin=7.2V 40 50 — mA 3
- TMA=Z loyr=40mA
2\ J—
Load Stablllty Vour Vin=7.2V 40 80 mvV 3
I/0O voltage _ _ _
difference Vdif IOUT_1 mA 30 mV 3
Vss supply current Iss Vin=7.2V, No load — 3.0 7.0 LA 4
- A VOUT
Input stability 2V Vour 6.2V=Vn<15V — 0.1 — %/V 3
Input voltage Vin — — 15 \ —
Temperature v _
s _as ouTt |ou'r—10mA _ + . o _
characteristic of ATa —20°C<Ta<70°C *0.68 mv/°C
A VOUT

3. S-813 Series

3.1 S-81350AG (45.0V high-output current type)

Table 14
(Unless otherwise specified : Ta=25°C)
- : . Test
ltem Symbol Conditions Min. Typ. Max. Unit LT
circuit
Output voltage Vour Vin=7V, loyr=10mA 4.75 5.00 5.25 Y 3
Output current lour Vin=Vour+0.2V 25 40 — mA 3
o=
Load stability A Voyr TMAS lour=40mA — — 120 | mv 3
Vin=7V
Vss supply current Iss Vin=7V, No load — 25 40 HA 4
Input stability S Vour 6.3V V=8V — 0.1 — %/V 3
AN VIN * VOUT ) =N )
Input voltage Vin — — 10 \Y —
Temperature AV -
. e ouT |ouT—10mA _ + _ ° .
‘cﬁharacterlstlc of “ATa —15°'C<Ta<45C 3038 mV/°C
Vour
Seiko Instruments Inc. .17
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S-802,812, 813 series

Bl Test Circuit

(1)
i
T © V)
GND
S-802
Vin| Series Vour 0
3
Yin fs-g12,813] Vour
Series
Y GND

©

B Dimensions
(1) TO-92

|32max

Mark side 4.

Figure 7 Test circuit

8~5.2

25%02

0.6 max__

3-0.35~0. 55

— |1.6~2.3

13.0 —=

[l min
1.26~1 40 E] -

0.8 max

4.2 max

D and Q are available.
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(2)
T ©
GND v
~Vin| s-so2 ] 07
Series
(4) y v
IN ouT
N [s-812,813|
Series
JR GND
T ©
(2) SOT-89 (mini-power mold)
4 5%t02 ]5102
16102
40%0.4

Unit: mm



S-802,812, 813 series |

B Taping Dimensions

1. Tape specifications

T1 and T2 types are available with the tape in the direction of the electrode when pulled out.

4.030'1

2.0 +0.05

0.
®1523"

B —h—4

A\
\J

RS

/—57101
1210
)

5.1101 80101 0.31005 [
T J_ . J L JLC JC J "
T1 type T2 type

2. Reel specifications
1 reel has 1000 regulators.

Unit: mm

Figure 9

This Materi al

2 05 ‘

@13%03
o802
17812

Figure 10

+0.!
1421

Seiko Instruments Inc.

Unit: mm
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S-802,812, 813 series

B Magazine Dimensions
1 stick has 25 regulators.

1782%03 |
3355 49x35*%'=171.5 33529
3.5101
!
oA Aodtod fA BEY o
iR iUl pellyy] 4y “—Los
‘ .
34.8 35 35 35 38.4 I
\.Counting mark (every five units)
0701 70!
30101 >8 10.1 2.810'1
-
e
24|19 (16|19 |16 1010 e
e 14
5'20.1
\ .
Unit: mm
3.8101 (315) | 38%01 [ (315)
Figure 11
B Markings
(1) TO-92 (2) SOT-89 mini-power mold
rar-irsir I |
isiisijrii2] l
—_d a - - -—q r——
®,r"|{“’,"“||r“1 | @O I —
l3!lol=A||G! | S— [ ]
Lot Je_Ji_J = r—"
T Lx | @ H
foli i)l —- -
et bod w_J
|
(D—(3)—
2/ 2/
@ Mode! No. D Model No. (abbreviation)

@ The last digit of the year
@ Lot No.
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Figure 12 S-81230AG marking example



5-802,812, 813 series

B Operation
1. Basic operation Vin
Figure 13 shows the block diagram of the S-802, S-812 and [ . {)

S-813 Series. The error amplifier compares a standard Current
voltage Veer with the part of the output voltage fed back by source
the feedback resistance Ra and Rs. It supplies the control ]

transistor with the base current needed to keep a stable

output voltage range not influenced by input voltage or oslttgg
. v e
temperature fluctuation. cirouit Vour

Error
amplifier

Rs

GND

Figure 13 Std. block diagram
2. Internal Circuit

2.1 Standatd voltage circuit
In a voltage regulator, the standard voltage circuit plays
a very important role because any abnormality will show
up directly at an output.
The S-802, S-812 and S-813 Series have a 0.8V typical

stable voltage circuit (Figure 14) using a depression Vout

transistor and an enhancement transistor as a highly

stable standard voltage source.

Features :
- Low power consumption ) o
- Good temperature characteristic Figure 14 Std. voltage circuit

2.2 Error amplifier VIN

The error amplifier consumes 0.5/A of current because

it is a differential amplifier in a stable current circuit.

Features : VouT

* Good relation characteristic
* Wide operating voltage range

- Low offset voltage O_'l }_O

Vin ML

GND

Figure 15 Error amplifier

Seiko Instruments Inc. 3-41
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S-802,812, 813 series

2.3 Control transistor
The S-802, S-812 and S-813 Series have a Pch MOS transistor as the current control transistor (shown in
Figure 16). Therefore, an output current lour is expressed by the following formula where there is only a
small difference between input and output voltages :
lour=KP {2(VGS_VTP)(VIN_VO)_(VIN—VO)Z}
'KP: Conductive coefficiency
Ve Threshold voltage of the control transistor
Setting KP to the large value results in a voltage regulator with 30mV typical output voltage.

VReF Ves

Vo

T

Figure 16 Control transistor

GND

3. Other characteristics
(1) Temperature characteristic of output voltage

The temperature characteristic of the output voltage is expressed by the following formula in a range
of —20°C to 70°C.

Vv
%X(iOJ)mV/"C typ.

Veer is 0.7Vmin., 0.8V typ., 0.9V max.
(2) Input stability
The output voltage typically changes 0.1%/V with a change of input voltage V.
On this occasion the condition of the input voltage is:
Vourt1.0V=V,y=10V
|ou7=0.1mA
Note : This condition may vary according to the model.

3-42 Seiko Instruments Inc.
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S-802,812, 813 series

B Characteristics
1. Input voitage-output voltage

1.1 S-80250AG, S-80250AG-GB-X 1.2 S-81211AG
V
Vour ?%
(V) T T 1.2 I
-5 2} Ta=25° Ta=25°C
| |
lout =1 MA~T== 11 -
-— 50 , /' [’
7/ /
”I =10mA —, i
-48 ," our=tom VO gyT=05 mA/ /
4 7/
i /
4
-46 0.9 / Yy, 4
/ / lour=3mA
/ |
~4.4] 0.8 7 7
0 Ta8 -50 -52 -54 —-56 -58 o s 1.0 T2 Ta 6
Vin (V) Vin (V)
1.3 S-81215AG-RK-X 1.4 S-81225AG-RH-X
VouT Vour
(v) T (V) T
Tae =25°C
15 25 =
/
A
/louT=10mMA
1.0 2.0'—"|0UT=1mA 7
/
?
our=1ma
0.5 1.5 1
- L
T T,
o "o 20 3.0 o 1.0 2.0 30 4.0
Vin (V) Vin (V)
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S-802,812, 813 series

1.5 S-81230AG, S-81230AG-RB-X 1.6 S-81240AG-RJ-X
kit
VouT
32 T (V)
Ta=25% —— Ta = 25°C
’ 4.0 ;
rd
3.0
/, I I’
i A s
1 louT = 1M,
28 ,r’ ‘/
| =1mA [ 7 3.0
/ ouT ’/ louT =10 MA Il
26 yd ',’ loyuT = 10MA
V/I
24 py 2.0
/
7/
7/
2.2
{K
0 28 30 32 34 36 38 a0 ° 20 40 60
VNIV) ViN(V)
1.7 S-81250HG, S-81250HG-RD-X 1.8 S-81350AG
Vour VouT
(V) T V) T
= Ta=
5 2f— TO=25% o =25C
| 52
sof— 'OV mA/[ /j lout|=1 mA
V 50 ",‘
A, ,/
Z r loyT =40mMA
4.8 l ,I 4.8 ‘/‘
‘/, loyT=10 mA ,/,
4.6 /l r
,/ 4.6
4'4. a4
o = a8 5.0 52 54 56 58 o as 50 52 54 56 58
Vin (V) Vin(V)
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S-802,812, 813 series |

2. Output current-output voltage
2.1 S-80250AG, S-80250AG-GB-X

T T
: I Vin= -7V
B Tl e S B Y N— S SE—
--------- R ¥ To=75%C
Vour : B il P e .
() —————— . To=25%C
e
P i el R PP, Ta=-25"C
—— -
|
-49
i
t
-48
o 0 20 30 40 50 60 i) 80

IouTImA)

2.3 S-81215AG-RK-X

This Materi al

louTimAa)

2.2 S-81211AG

I
|
110 _.?_._. [ e
vosr \ |
V) i i
100
090 J]‘
[e] 10 20 30 a0 50 60 70 80 90
lo.

2.4 S-81225AG-RH-X

VouT
V)

T -
T T
ViN=85V i i
2 5# pane-—p
1
i
! \ \
23 l T
i . A \
i | ‘{ To= -28°C
2 t T t + —
; —7sec Tz 2seC
19
T H
o 10 20 30 ac 50
loyrima)
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S-802,812, 813 series

2.5 S-81250HG, S-81250HG-RD-X

Your

28

2.7 S-81230AG, S-81230AG-RB-X

I T
| VINSTV
Vour ——
) === -
so T~ 3
Ay ~\‘
h\
\\ \
\ N
\ \
\ \
45 AT o= - 25%C
\ °
\Tu =‘2s0c
Ta= 75°C
4 l
0
10 20 30 40 50 60 70 80
loytimA)
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2.6 S-81350AG

Vour
V)

. L
.
o ) 2¢ 30 a0 50 60 i)
ouTimA
2.8 S-81240AG-RJ-X
51 T 1 T T T
Vour i | Vin=7v
(v)
50 “[ —
' ‘-h
|
as +
' ——— Ta = 7S%C
) “=-=4= Ta=25'C
== 1o = - 25%C
ae T
|
i
L, |
o N
) 20 30 40 50 60 70 0 90 100
logrimay
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S-802,812, 813 series

i

3. Input excess response characteristics (Ta=25°C) (S-81250HG)
3.1 louyr=1mA

P
Input voltage
Vv)
7.0
6.0
N Output voltage
5.0 L >
\ 4
a.0
0.2 0.4 0.6 o8 1.0
Time (ms)
3.2 |ou1’=10mA
8.0 l [
Input voltage
Viv)
7.0
6.0
A Output voltage
/ \\
\’/
a0
02 04 06 08 1.0 12
Time (ms)
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' $-802,812, 813series

4. Input voltage-output voltage

4.1 S-80250A 4.2 S-81211AG
]
VINZ - 7V VIN=15V
louT =10mMA 115+ louT=05mA
-5.05
Vour
Vout )
V) et
To=75°C "
-500 o= ==
Ta=25C p=—F——F"7
Ta=-25°C - T To=75°C
-495
110 -
Ta = -25°C
-4 30 |
-6 -7 -8 -9 -10 -11 -12 ° 20 40 60 80 100
Vin (V)
: VINV)
4.3 S-81215AG-RK-X 4.4 S-81225AG-RH-X
T T T T T T T
louT = tmMA | | louT=10mMA |
i 1
16— t ‘ 260 + +
f ; |
H I
Vour e Vour }
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4.5 S-81230AG
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4.6 S-81240AG-RJ-X

I H 1 i
oyt =10 MA | |
| |
42 i 1
VouT \ !
(V) I
41
P S =
R O — o o = =
4.0 5
!
i
| 1
|
T :
50 60 70 80 90 100 110
ViN(V)
4.8 S-81350AG
Tlo = 75°C
500 To=25°C_
S R R
Vour T Ta= - 25°C
(V)
asofl—
T,
o 60 70 80 980 100 10
Vin (V)
3-49

Copyrighted By Its Respective Manufacturer



$-802,812, 813 series

5. Supply current characteristics
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5.5 S-81230AG
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6. Temperature characteristics of output voltages

6.1 S-80250AG 6.2 S-81211AG
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6.5 S-81230AG 6.6 S-81240AG-RJ-X
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7. S-81250HG and S-81350AG characteristics comparison
7.1 Output current-input/output voltage

Vour.Vin
W)

e

L~75-81250HG

8. Measuring circuits

lout
(mA)

(1) Input voltage-output voltage

Vin  Vour

GND

—_— lOUT

7.2 Output current-output voltage
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(V3

500

=

\
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$-81250HG \
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{
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(2) Output current-output voltage

Kai

Vin

Vour

GND

(3) Input excess response

Vin  Vour

GND

P.G
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(4) Supply current

Figure 17 Measuring circuits
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B Standard Circuits
(1) S-802 Series

Common

Single-point GND
A

(2) S-812, S-813 Series

C
;
2] S-802 {3
Series

ViN

This Materi al

VIN VouTt
Common S-812(S-813
2 Series 3
1
C, Co
Co
Common - Common
VouT

Single-point GND

Figure 18 Basic circuits with a by-pass capacitor
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B Application Circuit Examples
1. High output current positive voltage regulator
Figure 19 shows a circuit for increasing the output current capacity.

Tri
VIN Vout
ViN s-812(s-813)| YouT]
Series
R
VSS
ro N I
Figure 19 ,L
Short-circuit protection of T.1 is possible by Vin Rs
adding the sense resistance Rs and the PNP Tr1

transistor shown in Figure 20.

Vout

[S-812(5-813)
Series

Vss

[
T T TO

r

Figure 20
. . . . ViN v
2. Circuits for increasing output voltage Vin[s-s12s-813) [ Vour ouT
If the output voltage you need cannot be found in ( ) I Series L O
our product lineup, the designs in Figures 21 and Vss R
22 will increase output voltage easily. T T Vxx !
R R
Vour=Vax( 14+ 55 ) HlssRe=Vi(1+ 5*) lss Ro

Because of their low current consumption, the
S-812 and S-813 Series can set the resistance Figure 21
values R; and R, high to lower the power
consumption of whole systems. Current flows to

the Zener diode (D) through the quiescent Vin Vour
current (lss) of the S-812 and S-813 Series, and Vin|s-81205-813) | Yout
the GND terminal rises for the voltage of

D. When D cannot drive with a quiescent current,

Series J_ Q
Vss R
connection of the resistance R increases the T lss T
current flowing through D. ‘ y
fo

Figure 22
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3. Constant current regulator
The S-812 and S-813 Series can be used as constant-current regulators within allowable dissipation
limits.

VXX
lour="g -+
out RA SS

VIN

Vin}s-812(s-813) Vout
seri

es L V.

Vss Rp

T I'ss T lour

L

Figure 23 Constant-current regulator

4. Dual supply

A dual supply can be formed using the S-812 and S-813 Series.

Figure 24 shows a circuit example for receiving two outputs (5V and 8V) with the S-81230AG and the
S§-81250HG. As the resistance R lets the quiescent current of IC1 pass, R is unnecessary if the minimum
load current of IC2 is more than the IC1 quiescent current.

VIN v S v Vour!
N | s-81230 | YouT
AG
+8V
1C2 Vss Vv,
ouT?
Vin| s-81250 |Vour T
HG

O

Figure 24 Dual power source

Bl Notes

* Voltage reguiators may oscillate if small or zero capacity is connected to IC input when the impedance of
the power source is high and a large capacity is connected to the IC output.

* In TO-92 products, since there are projections and resin burr on the roots of tead terminals formed at
tiebar cuts, do not solder these roots.

* When designing for mass production using an application circuit described here, be careful of deviations
in components and temperature characteristics.

* Seiko Instruments cannot take any responsibility for the patents on the circuits described here.
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