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onss,,  S-802,812,813 series
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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, S-813 Series
outputs positive voltage. Since the S-802/5-812/5-813
Series consume less current and need a smaller
input/output voltage difference than existing three-
terminal voltage regulators , battery-powered portablé
equipment can have a higher capacity and a longer

service life.

B Features B Applications

- Supplementary components are unnecessary. - Constant voltage power supply
of battery-powered equipment,
communications equipment,
- Small input/output voltage difference video equipment and others

( S-81250HG : 30 mV typ. IouT=1 mA)

(S-81350AG :200 mV typ. IoyT=40 mA)

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

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

- Good input stability (0.1% / V typ.)

+ TO-92 or SOT-89 mini-powermold plastic
packages are available

.

+ Low power consumption (S-81234’0AG: 2.5 pA typ.)

Seiko Instruments Inc. ‘ 1



VOLTAGE REGULATOR
S$-802,812,813 series
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M Pin Arrangement
(1) TO-92

1. S-802,5-812 Series - 2. $-813 Series

1  GND*
2 Vi

w

Vour

*  S-802XXAG : Vpp
S-812XXAG/HG : Vsg

i S-813XXAG : Vgs
Bottom view ; Bottom view

Figure 1 Figure 2
(2) SOT-89 mini~-powermold

1. 5-802 Series 2. 5-812 Series
LN N\
1 Vour 1 GND
2 GND 2 Vi
3 Vi 3 Vour ‘
1 2 3 1 2 3
Figure 3 Figure 4

B Block Diagram

1. 5-802 Series 2. 5-812,5-813 Series

GND
{Common)

Figure 5 (TO-92) Figure 6

2 Seiko Instruments Inc.



VOLTAGE REGULATOR
S-802,812, 813 series
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B Absolute Maximum Ratings

Table 1
Item Symbol Ratings Unit
Input S—80{Series -12
S-812,8135eries Vin 12 \
voltage :
S-81250HG 18
Output S—-802 Series Vin—-0.3to Vs + 0.3
| Vour v
voltage | s_g12,813 series ' Vin+0.3t0 Vgs = 0.3
Output current louT 100 mA
Allowable dissipation Po 200 mwW
Operating temperature Topr -20to +70
°C
Storage temperature Tstg -40to +125
Soldering condition : Tsider 260°C for 10 seconds

[ Caution ] Keep static eleetricity to a minimum.

B Selection Guide

Table 2
7 Model name
Output voltage T0-92 SOT-89 mini-power mold*
—3V+ 5% $-80230AG $-80230AG-GA-X
-5Vt 5% $-80250AG $-80250AG-GB—X
1.1V+ 5% $-81211AG -~
1.5V + 5% - $-81215AG-RK-X
2.5V + 5% - $-81225AG-RH-X
3.0V+ 5% $-81230AG $~81230AG-RB-X
3.5V + 5% - $-81235AG-RI-X
© 37V 5% $~81237AG $-81237AG-RE-X
4.0V * 5% - $-81240AG-RI-X
5.0Vt 5% $-81250HG $~81250HG-RD-X
5.2V 5% $-81252HG -
5.0V * 5% $-81350AG -

powermold plastic package product.

X=S: Stick
X=T1: Tape
X=T2: Tape

Seiko Instruments Inc.

* The last part of the model name changes according to the packing form when it is a mini-




VOLTAGE REGULATOR
S-802, 812,813 series
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l Electrical Characteristics

1. S-802 Series

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

Table 3
(Unless otherwise specified: Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit c.l;riitlt
Output voltage Vourt Vin= -5V, loyr=10mA | -3.15}| -3.00 | -2.85 \Y 1
Output current lout Vin= -5V 20 30 —_ mA 1
1mA = loyr = 20 MA
Load stability AVout — 60 100 mvV |1
Vin= -5V
/O voltage
Vdi | = 1 mA —_ 60 — \' —_—
difference dif out m m
Current
| Vin = -5V, Noload —_ 2.5 6.0 2
consumption s N ole pA
AVout
input stability ZT"\% -10V=E=Vp=E -4V —_— 0.1 — % /V 1
input voltage Vin -10 —_ — \' -
Temperature AVout lour= 10MA
characteristic of AT ' —_ +0.375 — lmvrc| —
AVour a -20°C = Ta = 70°C

1.2 S-80250AG,

S-80250AG-GB-X (-5 V output type)

Table 4
(Unless otherwise specified: Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit giﬁft
Output voltage Vour Vin= -7V, lour =10mA | -5.25| -5.00 | -4.75 Vv 1
Output current lout Vin= -7V 40 50 _ mA 1
. 1mA = lgyT40 mA
Load stability DVout — 40 80 mV 1
Vy= -7V

I/0 voltage '

i = 1 mA _ — —
difference Vit loyr = 1m 30 mv
Current

| Vin = -7V, Noload —_ . 7.
consumption s N oloa 3.0 0 BA 2
‘. . AVour

Inputstability | Ay Voor| -10VSVinE -6V — 0.1 — l%wiv]| 1
Input voltage VN - 10 —_ — Vv —_—
Temperature AVourt lout = 10 MA
characteristic of “ATa — +0.625 —_ |mvrc! —
AVoyr @ -20°C < Ta = 70°C |

Seiko Instruments Inc.




VOLTAGE REGULATOR
S-802,812,813 series
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2. S5-812 Series

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

Table 5 o
(Unless otherwise specified: Ta = 25°C)
ftem Symbol Condition Min. Typ. Max. | Unit CTrif:i:t
Output voltage Vour Vin=1.5V, loyr=0.5mA 1.045 1.100 1.150 \ 3
Output current lout Vin= 15V 0.5 - — mA 3
Load stability AVoyr — - 100 mV 3
Vin= 1.5V
I/O voltage
i | = 1.0mA — 250 400 mV —_
difference Vait out m
Current
) | Vin= 1.5V, Noload —_ 2.2 5.0 4
consumption 5 IN BA
. AVoyr
Input stability Vin-Vour 155V =V =10V —_ —_ 1.0 %/V 3
input voltage Vin - — 10 \ -
Temperature AVourt lout= 0.5mA
characteristic of ATa —_— +0.138 — mv/yeCc| —
AVOUT -20°C=Ta = 70°C

2.2 S-81215AG-RK-X (+1.5 V output type)

Table 6
(Unless otherwise specified: Ta = 25°C)
iy ; ; Test
Item / Symbol Condition. Min. Typ. Max. Unit Cirenit
Output voltage Vour Vin=3.5V,loyr=0.5mA 1.425 1.50 1.575 \Y 3
Output current lout Viy = 3.5V 7.0 - — mA 3
‘ 1mA = gyt = 7mA ,
Load stability ‘AVourt — 80 — mV 3
Vin= 3.5V
/O voltage
Vgi | = 0.5mA — 300 -_ mV —_—
difference d'f_ out m :
Current
[ Vin=3.5V, No load —_ 2.2 5.0 4
consumption s IN BA
AV < <
Input stability ST 23V = Vin = 10V — | o1 — | %/v | 3
IN-YouT louT= 0.5 mA
Input voltage Vin —_ — 10 \ -_
Temperature AVout louT= 0.5 mA
characteristic of “ATa —_ +0.19 — mv/rec! —
AVour a -20°C = Ta = 70°C

Seiko Instruments Inc.




VOLTAGE REGULATOR
S-802,812,813 series
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2.3 S-81225AG-RH-X (+2.5 V output type)

Table 7 ]
(Unless otherwise specified: Ta = 25°C)

ltem Symbol Condition Min. Typ. Max. | Unit cT recztit
Output voltage Vour Vin=4.5V, loyt=10mA 2.375 2.500 2.625 Vv 3
Output current lout Viy = 4.5V 10 25 - mA 3

1TmA = lout = 10mA
Load stability AVour — 80 120 mvV 3
! VIN =45V
/O voltage Vit lout = 1.0mA — 100 — mv | —
difference
Current lss Viy =4.5V — 2.5 6.0 | pA 4
consumption
. AVoyrt

input stability VinVout 35V=EVy=10V —_— 0.1 —_ % /V 3
Input voltage Vin — — 10 Vv —
Temperature AVour lou = 10 MA
characteristic of AT — +0.31 —_ mveCe| -
AVoyr a -20°C < Ta = 70°C

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

Table 8
(Unless otherwise specified: Ta = 25°C)
ltem Symbol Condition Min. Typ. Max. | Unit giﬁt
0utput voltage VOUT VIN =5V, IOUT =10mA 2.85 3.00 3.15 \Y 3
Output current lout Vin =5V 20 30 —_ mA 3
,1mA§IOUT§20mA )
Load stability AVourt — 60 100 mvV 3
Viy=5V
/0 voltage
Vdi | = 1TmA —_ — \Vj —
difference dif our = tm 60 m
Current Iss Viy =5V, Noload — 2.5 60 | pA 4
consumption
. AVour ‘
Input stability AVin-Vour. 4V = Vy= 10V —_ 0.1 s % /V 3
Input voltage Vin — — 10 \ —
Temperature AVoyr lout = 10 mA
characteristic of AT — +0.375 — mv/sec|] —
AVoyr @ -20°C < Ta = 70°C

Seiko Instruments Inc.




VOLTAGE REGULATOR
S-802,812, 813 series
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2.5 S-81235AG-RI-X (+3.5 V output type)

Table 9
(Unless otherwise specified: Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit cTirifﬁt
Output voltage VOUT Vin ‘= 55V, IOUT =10mA 3.325 3.50 3.675 \ 3
Output current louT ViN = 5.5V 20 30 - mA 3
1MA = lgyr < 30mA
Load stability AVoyr — 60 100 mV 3
VN = 5.5V

/O voltage

Vi | = 1mA — —_ —_—
difference dif our =1m 60 mv
Current

I Viy =5.5V, Nol —_ 2. .
consumption 5 IN , 0 load > 6.0 BA 4
- AVouyr

Input stability Vin-Vour 45V = V= 10V — 0.1 — % /V 3
Input voltage Vin — —_ 10 \ —
Temperat_ur,e AVOUT lout = TO0mA
characteristic of “ATa — +0.438 — mvree|l —
AVoyr a ~20°C = Ta = 70°C

2.6 S-81237AG, S-81237TAG-RE-X (+3.7 V output type)

Table 10
(Unless otherwise specified: Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit CTSZE
Outpﬁt voltage Vour Vin =57V, loyt=10mA 3.50 3.70 3.90 \ 3
Output current lout Vin =57V 20 30 —_— mA 3
. 1mA.S_IOUT§20mA
Load stability AVoyr — 60 100 mV 3
Viy =57V

I/0 voltage

Vi | = 1mA — _ —
difference dif our'= 1m 60 mv
Current

] Vin =5.7V, Noload _ . .

consumption $S IN otoa v 2.0 4.0 BA 4
‘ - AVouyr
Input stability AVinVour 47V =VNE 10V — 0.1 —_ %/V 3
Input voltage Vin — — 10 \ —_
Temperature AVout lout = 10 MA
characteristicof | - AT — +0.46 — Imvrc] —
AVoyr @ -20°C < Ta < 70°C

Seiko Instruments Inc.
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2.7 S-81240AG-RJ-X (+4.0 V output type)

Table 11
(Unless otherwise specified: Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit gﬁf}lt
Output voltage Vour ViN =6V, lour=10mA 3.80 4.0 4.20 Y 3
Output current lout Vin=6V 30 40 — mA 3
) 1TmA = oyt = 30mA
Load stability AVout — 50 90 mvV 3
Vin=6V

/O voltage

Vi | = 1mA — 50 _ \Y —_
difference dit ouT m m
Current

1 Viy =6V, Noload —_ 3.0 7.0 4
consumption 55 IN v pA
. AVour

Input stability m 5V=VpiE 10V —_ 0.1 — % /V 3
input voltage Vin — - 10 \Y —_
Temperature AVour lout = 10MA
characteristic of AT — +0.5 — mv/se | —
AVoyr | @ - 20°C = Ta = 70°C

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

Table 12
(Unless otherwise specified: Ta = 25°C)
ltem' Symbol Condition Min. Typ. Max. | Unit grecitlt
Output voltage Vour Vin=7V, lour =10mA | 4.75 5.00 5.25 Y 3
Output current tout Vin=7V 40 50 — mA 3
1TmA = IOUT§4OmA .
Load stability AVout e 40 80 mV 3
Vin= 7V
| 1/0 voltage
~ Vi loutr = 1 MA - - —
difference dif out m 30 mv
Current Iss Viy =7V, Noload — 3.0 70 | pA 4
consumption - .
. AVoyr
Input stability VinVour 6V=VnN=E 10V - 0.1 — % /V 3
input voltage VN —_ — 12 \ —_
Temperat,ur,e AVOUT 'OUT = 10 mA
characteristic of AT — +0.625 — mvree | —
AVour a -20°C = Ta = 70°C

Seiko Instruments Inc.
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2.9 S-81252HG (+5.2 V high-pressure-proof output type)

Table 13 ‘
(Unless otherwise specified: Ta = 25°C)
" : | Test
Item Symbol Condition Min. Typ. Max. Unit Circuit
‘{ Output voltage Vour ViN=7.2V, loyt =10 mA 5.0 5.20 5.40 \ 3
Output current lout Vin=7.2V 40 50 — mA 3
TmA = lout = 40 mA
Load stability AVour —_ 40 80 mvV 3
Vin= 7.2V
/O voltage
Vgi =1 —_ — —
difference dif lour mA 30 mv
Current
. | Vin =7.2V, Noload _— 3. 7.
consumption s N a 0 0 BA 4
. AVouyr
Input stability | Ay-—y = 62V=Vy= 15V — 0.1 — | %/v | 3
Input voltage VN —_ — 15 Y _
Temperature AVoyr lour= 10 mA
characteristic of AT — +0.68 — mvee | —
AVoyr a -20°C = Ta =70°C

3.5-813 Series

3.1 S-81350AG (+5.0 V high-output current type)

Table 14
(Unless otherwise specified: Ta = 25°C)
Item Symbol Condition Min. Typ. Max. | Unit cTrecf:i[t
Output voltage Vour Vin=T7V, lopr =10mA 4.75 5.00 5.25 v 3
Output current lout - Vin =Voyr +0.2V 25 40 — mA 3
A ‘ TmA = IOUTé 40 mA
L tabili Vv — —
oad stability ouT Viy= 7V 120 mV 3
Current Iss Vin =7V, No load - 25 40 pA 4
consumption
. AVoyr
Inputstability | AvnVoor| 63V S Vi S8V = | o1t | — |w%v| 3
input voltage Vin - | - 10 v —
charcraristicof | ot lour= 10mA
acteri — + - _
AVour ATa - 15°C = Ta = 45°C 1038 mV /°C

Seiko Instruments Inc. | A 9
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B Test Circuit

e} (2)
GND SND Vour
\Y)
— 5-802 y Q o @ N S-802 Lo
iN Series out Series -
3) 4
Vin Vour
- S-812(S5-813) | S-812(5-813) | 4
Series Series
/A GND GND
Figure 7 Test circuit
B Dimensions )
(1) TO-92 (2) SOT-89 (mini-power mold)
<22 max - 45302 1540.2
£0.2
Mark side 48~5.2 A
e A
. 25%0.2
A 40%04
1.6~23 v
5 3
.8 max 0.8 min ¥ ¥
15201 0.4+0.05
0.4%0.1 <
3-0.35 ~0.55
K WL 13.0 min
Y
126~140 | [~
=X ; oo '“— 1.2 max
3-0.35 2.5 max
~0.55 Y Y Unit: mm

Uand@ are available.

Figure 8 Dimensions
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B Taping Dimensions
.. Tape specifications

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

40%01 $15% O _
2.0%0.0 . 2
@__@__@__%md\mmmm/:‘-“
VYT,
JF_U'QIJFHJ_H_I_%JGMJ
a1
;JL;JMJL J 1 7 1
\\ \ i
)S Ao < 8.0+0.1 03+0.05 >
L_J L_.J ;J L JJ L JJ ’1.8+0.1 >
T1 type T2 type
-e-e-e-e-e-ee——( (——e--e-e-e-e-e-@
Unit: mm
Figure 9
. Reel specifications
1 reel has 1000 regulators.
disk
axis
2.0%+05 /->|R40+1 N v
Sle &
w |0 I
—_— N —:[|+ o |3
SIS
i
! ) 205 | 2+05 )
Figure 10 14 + g:gl " Unit: mm
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B Magazine Dimensions

1 stick has 25 regulators.

178.2+0.3
33501 49x35+0.1=1715 335401
35+0.1
Y
L 0.5
At Ao - . A
-Lr- N glla gl o0l o 10, ] -J"LJ' Y
1\ 0.5
348 35 N 35 \\ 35 38.4
\ Counting mark (every five units)
07201 0701
3.0+01| [28201] |28+0.1
T I J
2411911619 116 | 10£0.1 bV
T Eoglt S Tl BTl SNl Bl | Y L 4 4
.
]
38+01 1 (315 | 38%0.1] (3.15)
. Unit: mm
Figure 11
B Markings
(1) TO-92 (2) SOT-89 mini-powermold
rFearTrETICrT" l I
EHEHENES 5
@L_J b bt b d =1 ===
rare I @) AT
:3|10||A|| i o tomed
hemd bed L_J L r=—=1 ===
rear-ar—ar-- ) : Q- 1[ 'L o J'
ittt
hrdod hed bhed b b
| I
D3
&/ o/
® Model No. @ Model No.(abbreviation)
@ Thelast digit of the year @ Lot No.
@ Lot No.

Figure 12 S-81230AG marking example
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