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STRUCTURE Silicon Monolithic Integrated Circult

TYPE Three-Terminal Regulator

PRODUCT SERIES BA178XXT

FEATURE Output current up to 1A
O ABSOLUTE MAXIMUM RATING (Ta=25C)
Paramater Symbol Limnit Unit

Input Vollage Vin 35 v
Power Dissipation 1 Pd1 2+ W
Power Dissipation 2 Pd2 22+ W
Oulput Current Tout 1+ A
Cpoerating Tarmperalure Hange Topr -40~+85 C
Slorage Tamperature Ranga Tsig -55-~+150 C
Maximum Junction Temperature Tjmax 150 C

*! Darating in done 16mW/C for temperatures above Ta=25'C.

*2 Darating in done 176mW/C for temparatures above Ta=25'C, Mouated on infinity Alminfum heat sink,
“ pd, ASO should not be exceeded.

ORECOMMENDED OPERATING CONDITIONS  (Ta=-40~+85C)

Parameler Symbol Type Min Max Unit

BA17805T 7.5 25
BA17B06T 8.5 21
BA17807T 9.5 22
BA17B08T 10.5 23
BA176809T 11.5 26

Input Voltage Vin BA17810T 12,5 25 v
BA17B12T 15 27
BA17B15T 175 30
BA17B18T 21 33
BA17820T 23 33
BA17824T 27 33

Qutput Current 1o Common — 12 A

The product described in hls specliication Is a strateglc product {andfor Service) subject to COCOM ragulations.

It shauld not be exporied wilhaut Authorization from the appropriate govemment,

This product is not designed for protection agalnst radioactlve rays.
Status of this document
The Japanese version of this document is the formal specification, A customer may use this lranslation varsion only for a reference to
help reading the formal version, If there are any differances in translation version of this document, formal version takes priority.
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(O ELECTRICAL CHARACTERISTICS
{Unless olharwise specified ,Ta=25'C, Vin=10V{05), 11V/{06}, 13V(07}, 14V(DB}, 15V(08), 16V{10),19Y(12), 23V{ 15),27V{ 18}, 20V{20},33V{24), lo=500mA}

2/4

Parameter Symool Typs Yy %’r;" Ty Unit Cendition
05 4.8 5.0 5.2
06 575 6.0 6.25
o7 8.7 7.0 7.3
08 7.7 8.0 8.3
g B.6 9.0 9.4
Qutput Voitagat Vot 10 9.6 10.0 10.4 v | £=500mA
12 i1 12.0 12.5
15 14.4 15.0 1656
i8 17.3 18.0 iB.7
20 149.2 20,0 208
24 23.0 24.0 250
05 4.76 — 5,25 Vin=7.5~~20V, lo=bmA~1A
06 5.7 — 6.3 Vin=8.5~21V, lo=bmA~1A
a7 6.65 - 7.35 Vin=8.5~-22V, lo=5mA~1A
08 7.6 — 8.4 Vin=10.6--23V, lo=EmA~1A
09 8.55 — 945 Vin=11.5~26V, lo=SmA~14
Qutput Voltage2 Vo2 10 9.5 - 10,5 v Vin=12.5~—25Y, lo=5mA— A
12 1.4 - 12.6 Vin=15~27V, lo=5mA~1A
15 14,25 A 15,75 Vin=17.6~30V, lo=5mA~1A
18 17.1 — 18,9 Vin=21~~33V, [o=5mA-~iA
20 18.0 - 2t.0 Vin=23~33V, fo=BmA~14
24 22.8 - 252 Vin=27~33V, lo=5mA~1A
05 — 3 100 Vin=7 ~25V, lo=500mA
06 - 4 120 Vin=g8~-25V, 10=500mA
07 - 5 140 Vin=9~-25Y, lo=500mA
08 _ 5 180 Vin=10,5~25V, lo=500mA
09 - [ 180 Vin=11.5~26V, lo=500mA
Line Regulation1 feg.H 10 - 7 200 mV Vin=12.5~27V, [0=500mA
12 - 3] 240 Vin=14,5~30V, lo=500mA
15 - 9 300 Vin=17.5~30V, lo=500mA
18 - 10 360 Vin=21-~33V, lo=500mA
20 - 12 400 Vin=23~33V, lo=500mA
24 - 15 480 Vin=27~-33V, lo=500mA
05 — 1 50 Vin=8~-12V, [0=500mA
08 — 2 60 Vin=0~+13V, lo=500mA
07 - 2 70 Vin=10~15V, lo=500mA
08 - 3 80 Vin=11~17V, lo-500mA
09 — 4 a0 Vin=13~18V, 10=500mA
Line Regulation2 | Reg.I2 e - 4 100 my Vin=14-~20V, lo=500mA
12 - 5 120 Vin=16~22Y, [0=500mA
15 - 5 150 Vin=20~~28V, lo=500mA
18 _ 5 180 Vin=24--30V, lo=500mA
20 — 7 200 Vin=26-~-32V, lo=500mh,
24 - 10 240 Vin=30~33V, fo=500mA
05 g2 78 -
08 58 73 —
07 57 69 -
08 56 65 —
ag 56 64 it
Rippls Aglection | AR, 0 55 & = a8 sin=1¥mns, (=120Hz,
lo=100mA
i2 55 63 —
15 54 62 —
18 53 61 —
20 53 B0 —
24 80 58 -
Temperature 05 - 1.0 —
Caelficiant of Tevo nerom:z?inmz — g:‘z — mVIC  Ho=SmA, T]=0~125C
Output Voltage S04 = 07 -
Paak Qulput Cument | To-p Common - 17 = A Tj=25C
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Parameler Symbol Type o ETJ;;" — Unit Gendition
05 — 15 100
06 - 16 120
o7 - 17 140
08 — 19 160
09 — 20 180
Load Regulationt | Reg.L1 10 — 21 200 mv lo=6mA-~1A
12 - 23 200
15 — 27 300
i8 — 30 360
20 - 32 400
24 - 37 480
05 — 5 50
08 e 6 60
07 — ji] 70
08 — 7 80
03 - 8 90
Load Regulation2 | Reg.L2 0 - 8 90 mv fo=250mA~750mA
12 - 10 100
15 - 10 150
18 — 12 180
20 — 14 200
24 i 15 240
05 - 40 -
05 - B0 —
a7 — 70 -
08 — B0 —
. 0% — 20 -
Ou\t‘g‘;ttaréglsa Vi ey — 100 = wv f=10Hz~~100kHz
12 — 110 —
15 — 125 —
18 — 140 -
20 - 150 —
24 - 18 —
Dropout Voltage Vd Common — 2.0 — v o=14
Bias Cuerent 4] Common = 4.5 8.0 mA fo=0mA
Bias Current Change 1|  Ibt Common - — 0.5 mA flo=SmA~1A
05 — — 0.8 Vin:B-~25Y, lo=500mA
08 - — 0.8 Vin:8,5--25V, lo=500mA
a7 — — 0.8 Vin9.5~25V, lo=500mA
08 — - 0.8 Vin: 10,525V, lo=500mA
0% - — 0.8 Vin:11.5~26V, lo=500mA
Bias Current Change 2] 1b2 10 — — 0.8 mA Vin:12.5~27V, lo=500mA
12 - - 0.8 Vin: 14.5~30V, lo=500mA
15 - - 0.8 Vin:17.56~30V, lo=500mA
18 - — 0.8 Vin:21~33Y, lo=600mA
20 — - 0.8 Vin:23~33V, lo=500mA
24 - — 0.8 Vin:27~33V, 10=500rmA
Short-Circuit 108 D5/QE/07/08 - 0.6 - A Vin=25V
Outpust Current 09/50/12/15/18/20124 — 0.3 — Vin=30V
] - %) —
06/07/08/02 - 10 —
10 — 11 —
12 — 12 —
Culput Resistanca Ro 5 — ” — mt f=1kHz
18 - 17 -
20 — 19 —
24 — 27 —
G Output Voltage and Marking
Typa Marking QOutput Vollage{V} Typs Marking Quiput Voitage(V)
BA17805T 178057 5 BAI7812T 17812T 12
BA17806T 17806T [ BA17815T 17815T 15
BA17807T 178077 7 BA17818T 178187 18
BA17808T 17808T 8 BAT7820T 178207 20
BA17809T 17809T ) BA17824T 17824T 24
BA17810T 178107 10
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O PHYSICAL DIMENTION OEQUIVALENT CIRCUIT INPUT
100157 45203 ) = O
o —9 Pl A4 % R19 R8 3
3 o 0.2
S [7023%) ss2:04 : 2893 - a
& rm—nr-u Areammrie e - ! .t I ate " {; o7 s
R ' ars'y %:ﬁ Atz
. RS 2 ] IR o
a8 — - ata | Az W oumur
¢ S B o3
< Y oy s F
t S = Ré=
N3 A
b, SO o iy ate
3 i
[ S o4
'?; b a3 A2
o

OPin number, Pin name

254205 J l L2.54 +05 055% gés I[ i 26+05 Pin number Pin name
- ' 1 INPUT

TO220FP-3  {Unitimmy) 2 COMMON

3 OUTPUT

(ONOTES FOR USE

(1}

()

3

(4}

(5)

()

1

(8)

{9)

{10}

Absolute maximum range

We are careful enough for quality control abeut this IC, So, thers is no problem undar nomal operation, excluding that it
exceeds the absclule maximumn ralings. However, Absolule Maximum Ratings are those values beyond which the life of a
device may ba deslioyed we cannot be dsfined the failure mode, such as short mode or open mode. Thersfare physical

seculity countermeasure, like fuse, Is to be given when a specific mode to be bayond absolute maximum ratings is
considered.

Ground veltage
Make selling of the potential of the GND terminal so that it wiil be maintained at the minimum in any operaling state.

Furthemnore, check to be sure no terminals are at a polential lower than the GND vollage Including an actual electric
frangient.

Thermal design
When you do ths kind of use which exceeds Pd, It may be happened to detarlorating IC original quality such as decrease of

eleclric current ability with chip temparalure rise. Do not exceed the powar dissipation (Pd} of the package specification rating
under actual operation, and please design snough femperature margins,

Short clrcult mode between terminals and wrong mounting
Do not mount the iC In the wrong direction and be careful about tha revarsa-connection of the power connectar.
Moreover, this IC might be destroyed when the dust short the terminals between them or GND.

Operation In the strong electromagnatic fleld
Malfunction may be happened when tha device Is used In the strong electromagnetic lield,

ASC
Co not exceed the maximum ASO and the absolute maximum ratings of the output transistor.

Thermal shutdown circuit

The themmal shutdown clrcult (TSD clrcuil) Is bullt in this product, When IC chip temperature becems higher, the thermal
shuldown circuit operates and {ums output off. The thermal shutdowa cireuit, which is aimad st isolating the LSI from themnal
runaway as much as possible, is nol aimed at the protection or guarantee of the LS|, Therefore, de not continuously uss the
LSI with this clrcult operating or use the LS| assuming its operation.

GND wiring pattetn

Use separate ground tines for control signals and high current powar driver cutputs. Because these high current outputs that
flows to the wire impadance changes the GND voilage for control signal, Therefore, each ground terminal of IC must be
eonnected at tha one polnt on the sat circult board, As for GND of external parts, it Is simllar to the above-mentionad.

inteinal clreuits could be damaged if there are modas In which the electric potentlal of the application’s input and GND ars the
opposite of the electrc potential of the varlous outpuls. Use of a diods or other such bypass is recommended,

We racommend to put Diode for protection purpose In case of output pin connectsd with larga load of impedance or raserve
current occurred at inlifal and output off.
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Appendix

Notes

@ No fechnica! content pages of this document may be repreduced in any form or transmitted by any
means without prior permission of ROHM CO.LTB.

@ The contents described herein are subject to change without notice. The spacifications for the
product described in this decument are for reference only. Upon actual use, therefore, please request
that specifications to be separately delivered,

® Application cireuit diagrams and circuit constants contained herein are shown as examples of standard
use and operation. Please pay careful attention to the peripheral conditions when designing circuits
and deciding upon circuit constants in the set.

@ Any data, including, but not limited to application circuit diagrams information, described herein
are intended only as illustrations of such devices and not as the specifications for such devices. ROHM
CO.,LTD, disclaims any warranty that any use of such devices shall be free from infringement of any
third party's intellectual property rights or other propristary rights, and further, assumes no liability of
whatsosver nature in the event of any such infingernent, or arising from or connected with or related
to the use of such devices.

@ Upcn the sale of any such devices, other than for buyer's right to use such devices itself, resall or
otherwise dispose of the same, no express or implied right or license to praclice or commercially
exploit any intellectual property rights or other proprietary rights owned or controlled by

@ ROHM CQ,, LTD. is granted to any such buyer,

@ Products listed in this document are no antiradiation design.

The products fisted in this document are designed to be used with ordinary slectronic equipmant or davices
(such as audie visual equipment, office-automation equipmant, communications davices, slactrical
appliances and eteclronic toys).

Should you intend {0 use these products with equipment or devices which require an exiremsly high level of
reliability and the malfunction of with would directly endanger human life {such as medical instruments,
fransportation equipment, asrospace machinery, nuclear-reactor controllers, fuel controliers and other
safety devices), please ba sure to consult with our sales represantative in advanca.

About Export Centrol Order in Japan

Products described herein are the objects of controlled goods in Annex 1 (Item 18} of Export Trads Contra!
Crder in Japan.

In case of export from Japan, please confirm if it applies {o "objective” criteria or an "informed" (by MITI clause)
en the basis of "calch all controls for Non-Proliferation of Weapons of Mass Destruction.
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Contact us

Attached-1

Thank you for your accessing to ROHM product informations.
More detail product informations and catalogs are available,

please contact your nearest sales office.

Please contact our sales offices for details :

U.S5.A f San Diego TEL : +1(858)625-3630 FAX : +1(858)625-3670
Aftanta TEL ; +1(770)754-5972 FAX : +4(770)754-0691
Dallas TEL : +1{972)312.8818 FAX 1 +1(972)312-0330
Germany / Dusseldorf TEL ; +42(2154)9210 FAX : +49(2154)921400
United Kingdom / London TEL : +44(1)908-282-666  FAX : +44(1)908-282-528
France / Paris TEL : +33(0)1 56 97 30 60 FAX : +33(0) 1 56 97 30 80
China / Hong Kong TEL ; +852(2)740-6262 FAX . +852(2)375-8971
Shanghai TEL : +86(21)6279-2727  FAX . +86(21)6247-2066
Diifan TEL : +86(411)8230-8548 FAX . +86(411)8230-8537
Beijjing TEL : +86(10}8525-2483  FAX ; +86(10)8525-2489
Taiwan / Taipei TEL : +866(2)2500-6956  FAX : +866(2)2503-2869
Korea / Seoul TEL : +82(2)8182-700 FAX : +82(2)8182-715
Singapore TEL : +85-6332-2322 FAX . +65-6332-5662
Malaysia / Kuala Lumpur  TEL : +60{3)7858-8355 FAX : +60(3)7958-8377
Philippines / Manila TEL : +63(2)807-6872 FAX : +63{2)809-1422
Thailand / Bangkok TEL : +66(2)254-4890 FAX : +66{2)256-6334
Japan /
(Internal Sales)
Tokyo 2-1-1, Yaesu, Chuo-ku, Tokyo 104-0082
TEL : +81(3)5203-0321 FAX : +81(3)5203-0300
Yokohama  2-4-8, Shin Yokoharna, Kohoku-ku, Yokohama, Kanagawa 222-8575
TEL : +81(45)476-2131 FAX : +81(45)476-2128
Nagoya Dainagayo Building F 3-28-12, Meieki, Nakamnura-ku, Nagoya,Alchi 450-0002
TEL : +81(52)581-8521 FAX : +81(52)561-2173
Kyoto 579-32 Higashi Shiokouiji-cho, Karasuma Nighk-iru, Shickoujidori, Shimogyo-ku,

Kyoto 600-8216

TEL :+81(75)311-2121 FAX : +81(75)314-6550

{Contact address br overseas customers in Japan)

Yokohama

TEL : +81(45)476-9270 FAX 1 +81(045)476-9271

As of 18th. April 2005
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