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STRUCTURE Silicon Monolithic integrated circuit
% & YAV E/Y Dy o ERER
TYPE 2 Channel Low-dropout Yoltage Regulator
® e & REETER
PRODUCT SERIES B A2 32 B 0 0O0OFP
;2 %
PHYSICAL DIMENSION fig;l(PLASTIC NOLD)
- S| B—1 (F3RAFvIE—LF)
BLOCK DIAGRAM fig-2
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EELIOERACERY AR ERACINFRRECRT 3REREC S5 L TSN IOREERVEEA,

Application example

The application circuit is recommended for use. Make sure to confirm the adequacy of the characteristics.

When using the circuit with changes to the external circuit constants, make sure to leave an adequate margin for external components including static
and transitional characteristics as well as dispersion of the IC.

Note that ROHM cannot provide adequate confirmation of patems.

The product described In this specification is designed to be used with erdinary electronic equipment or devices (such as audio-visual equipment,
office-automation equipment, communications devices, electrical appliances, and electronic toys). )

Should you intend to use this product with equipment or devices which require an extremely high level of refiability and the matfunction of which
would directly endanger human life (such as medical instruments, transportation equipment, aerospace machinery, nuclear-reactor controllers, fuel
controllers and other safety devices), please be sure 1o consult with our sales representative in advance.

ROHM assumes no responsibility for use of any circuits described herein, conveys no license under any patent or other right, and makes no
representations that the circuits are free from patent infringement.
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FEATURES
B

. Adjustable pin : Channel 2
AIZH 7 . Channel 2

2. Yoltage regulator is built-in and recommendable for every device with

regulators.
3. 3V (1A) &£ AIZEHAH(500mA) O2HHOREIEEEZRN
BMLTEY., 502 EEFELY FORFIICRETT,

. Output Voltage precision £2%

HABE £2%

. Output consist of PNP power transistor and low-dropout voltage.

PNPHATEANEEROAL. EHBREHCRETT

. Built-in over output current protection circuit prevents 1C from being

damaged short. :
HABFEREREARL TWDA. BHERLECELD I CHIEEZHIE
LEY,

Built-in Thermal Shut Down Circuit for protection thermal break down.
| CERBFREQLICLD2ABENIHCH, BEERERBEZARLT
BYZET,

Employment of T0252-5.

T0O252—-5 nyd—YiFEH.

ROHM CO., LTD.
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Absolute Maximum Ratings(Ta=25°C)
xR AXER (Ta=267C)

Parameter Symbol Limits Unit
IH H g = z B B
Supply voltage Ve 18 '}
M meE K
Power dissipation Pd 1000 ¥ m W
B | X
Operating temperature Topr ~40~+85 c
range
B R E & B
Storage temperature Tstg -55~~+150 c
range
#* # AR E & H

¥0Orating in done at 8mW/°C for operating above Ta=25°C
Taz25CDFE (MBURAL) 8a¥/°c TEHE

Recommended Operating Conditions (Do not however exceed Pd.)

HREFERE (Ta=257)

Parameter Symbol Nin Max Unit
EE e B/) =K B {7
{pput voltage Vce 4.13% 16.0 Y
ANEE
3.3V gutput current lo1l - 1 A
3. 3VHEAEH
Adjustable Output Vo2 Vref 5.0 v
Vol tage
AEHAHBE
Adjustable output o2 - 500 m A
') current
RE s Pl

¥ V02 AS3.3VELED EEIFIANTEIEE VCCHIN > V0240.8V L LTTF &N
If ¥02 is higher than 3.3V, please establish that minimum input voltage is
higher than Y(02+0.8Y.

NOTE: The product described in this specification is a sirategic product (and/or Service) subject to COCOM regulations.
It should not be exported without Avthorization from the appropriate government.
AEREOREATE. SEABRUAESFERRCS(TS1RE (. B FRACED M LEav3hhs
HVFTOT, BUBPWICTEFE(LESE W,

ROHM CO,, LTD. | rev. :
T8222111-04
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@ELECTRICAL CHARACTERISTICS(UnTess otherwise specified. Ta=25°C,VCC=hV)
BRAHFE (SITIBROEVERY  Ta=25C  Vee=5.0V)
: Limits : Test
Parameter Symbol B K B Unit Condi tions cireuit
(-] B S| Nin | TYP | Max | BEfi % # AEEE
B | BE | &K
f;f;g%; ib — o8| 1.4 | mA |lo1=0m, 102-0mA Fig-7
3.3V Output [3. 3 viHHERD
0”1"&";]%;199 ’ Vol |3.234| 3.3 [3.366| Vv [lo1=200mA Fig-4
;; ‘J’f]"\“é;]";g%: avar | — |ozs| 05| v liot-s00mAvec3.135v | Fig-6
Peab:lzho;;gt Ct:rrtlent i o1 1.0 _ _ A Fig-a
Ripple Rejection 1 _ _ f=120Hz,eir=1Vrms Fig-
) Yy TAYDx a1 RAA 58 9B 1101=200mh, Voo=0v g5
: L'";;;;g;?" 1 Reg.11 | — | 30 | 60 | mv [vcec=a—16v, 101=200mr Fig-4
L"Z;;%E?“ 1 Reg.L1 | — | 50 | 100 { mVv |lo1=0mA—>1A Fig-4
Temperature Coefficient OF Output]
¥oltage 1 Tevol — |*0.02| = | %/°C|lo1=58A,Tj=0~125°C Fig-4
PHBERERE %1
Short Ct;urt Uu;% 1(Iurrent 1 los] _ 380 _ mA |vee=16v Fig-8
Adjustable Output [RIZEHHERD
'fj";’:":f‘;‘;gg Vref |1.242{1.267[1.202| Vv |[lo2=5mA Fig-4
; ‘J’f)"\";j;;;g;; Avez | — {025 | 05| v |lo2=200m Fig-6
PeaktHO;Jt;:;t Curr;nt 4 o2 - 500 _ _ A Fig-4
“ Ripple Rejection 2 _ _ =120Hz,ein=1¥rms .
} Yy FNYTzsav2 R-R.2 % 9B 1| p2=100mA, Voo=7V Fig=
L“‘;\;‘;;”gg;“ 2 Reg.i2 | — | 20 | 40 | mv [Vec-6>16V,I102=200sA | Fig-4
ma;%;”gg;" 2 Reg.lz2 | — | 50 | 100 | mv |to2=OmA—500mA Fig-4
R .
Temperature Coefficient OF Qutput
Voltags 2 Tevol — (%002 - |%/°C|i02=5mA,Tj=0~125C Fig-4
HEHRERERE2 %1
Short CirtElcuit Gu;l%zcurrent 2 los2 _ 280 _ ah lvec=16v Fig-8
(O This product is not designed for protection against redioactive rays.
IR HIL THEY R A
% 1 Designed Guarantee.
SEHRET (LT ITT->TEYERAL )
REV. : SPECIFICATION No. :
ROHM CO, LTD. B T8202201-BAI3BOOFP-1-3
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6.5+0.2 2.3x0.2
€0.35 5.1:8:¢ ‘ 0.5z0.1
.ﬁ\ Ak S
o ]
S 4 \L u
T H FIN
bt —
) : {
o —™ \ “
Lt i . o
7 ) ) . +
Q > Lot.No - “
} L
f Ji® 5
1 |_|J ° | ]' v
S
IBENES | L~ .
| :
g.§ .27 0. 5=0. 1
1.0%0.2
tpin Vol
2pin Vcec
3pin :N, C. C UNIT: )
4pin Vo2
Spin IN. F
FIN :GND
BE: EX536-5001
Fig - 1 Physical dimensions (Plastic Mold)
H R (F3RAFvIE—NLE) \
ROHM CO.’ LTD. | Rev. : B SPECIFICATION Mo, : T8702201-BA3R00FP-1-3
' 1872211104 o
Downloaded from Elcodis.com electronic components distributor



http://elcodis.com/parts/1392636/BA33B00FP-E2.html

_ PRODUCTS TYPE | PAGE
‘ Semiconductor IC BA33BOOFP 6/14
Vee
Y
\|/2p1'n
Reference -—-'“"“"———“‘ji::>{}__ ;j}- n;j
Vol
oltage 7t FW fﬁ)
Yol
Current 1p'in\‘ 3.3V
Limit '
SAT
' Prevention
\} )
e
: '\I W i C) Vo2
Thermal Current 4pin
Shut Limit
Down SAT
Preventinn
{ IN.F
5p1'n\“>
3pin
FIN f[ ,—2
Ny /
‘ GND N.C.
)
Fig —2 Block Diagram
B-z270OvyoH
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{1)¥i

12.5

1)10.0 (2)Wi

10

: Pd

IC B{58% £ j-a=125.0(°C/W)
™,

th infinity Aluminum heat sink & j-c=12.5{*C/¥)

REANMIRGERR 0 j-<=12.5(°C/N)

th no heat sinij—a:125.0(°C,’H)_

7.b

HERAX W

AN

N

POWER DISSIPATION

2.5

(2)1.0

el Lo

50
AMBIENT

25

E-3

BERE

75

TEMPERATURE : Ta
[Ta]

Fig-3 Thermal derating curve

PSRRI

Ve

Vol

Vo2

GND N.F.

5V
0,33

[

(OStandar

Setting Qutput Yo
HAEEE

Q

R1=30K

d application circuit

AERERPI

Itage : Vo2 = YNF¥(R1+R2)/R1
VNF = 1,267 V (TYP)
R1 : Approx. 30k is recommended.
R1 i3 30k QFBEEHERNM-LE Y.
R2 : More than 5.5k{} is recommended.
R2 5.5k QLA EEHER - LET .

ROHM CO., LTD. | rev.:

SPECIFICATION No. : 15702201 -BA33BOOFP-1-3
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Vol -O+ v »
: i Im

Yoo

Vee

GND

Fig-4 Measuring Circuit for Vol,Vo2 1ine regulation, load regulation
and peak output current
B—4 SHHEE. hiSEE. BFTEE. HrERsehOiEmRE

vor [O . * o
100 5H i ©
AMA—e O Yee
vo2 FO—¢
G0 N.F.
Vee 100 +
- + To2
Or
ein=1Vrms (v) C\D
) f=120Hz
m mronronr

Fig-5 Measuring circuit for ripple rejection
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®
(V)
Y/
Yol _O +%
- O—Vcc Iol
vo2 HO
Ve GND N.F.
Lo
/- +
T @
nr _ aronr
Fig-6 Measuring circuit for dropout voltage
K—-6 SMASHEEESNEORE
)
%1*3——15t
O—vee
Va2
Voo 1 1 ™ N
r m
Fig-7 Measuring circuit for bias current
X7 A 7 AR
j Vol
O{vee
Vo2
veo | 1 GND N.F.
ar Hr mmonr
Fig-8 Measuring circuit for short current
K-8 HHEEEREDRE
o SFECIFICATION No. :
ROHM CO, LTD. | Fev B ° TS702201-BAI3B0OFP~1-3
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Fig-§ Input-output equation circuit
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O-we Voo
l@ Yol(1pin}
— Vo2(4pin)
We
NF(5pin}
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NOTES FOR USE
EALOER

1. Operation supply voltage range
Functional circuit operation is quaranteed within operation ambient temperature, as long as it is within
operation supply voltage range. The electrical characteristics standard value can not be guaranteed. However,
there is no drastic variation in these values, as long as it is within operation supply voltage range.

SMEEEIZOLT '
BIFRECHIE, BFBERE R T—oERs

;.

REBMELREEShTUE T, WHHBIZBSLE LTI, &
SHIHEORREMRBITE THAN. TNSOEREN TR EOSHLTENIH ) A .

2. Power dissipation

) For the power dissipation, refer to the thermal derating characteristics and the approximation of IC internal
power consumption shown in the attached sheet as guidelires. Also, be sure to use this IC within a power
dissipation range allowing enough margin.

HEiBEP dIZDNT
B T oL TIIRR T BT 2B L U D EFTOTERE LUAERT L,
F—. S8R EBI 2B0AEREINET L. Fyv RELRICE D EREELORD R IC FROMEEE
{LXEZ DA FTOT, FRBRATHIER-V V&S >THINERENET,

3. About oscillation stopper of ocutput and bypass capacitor
Please put into capacitor to stop oscillation between output pinand GND. It has a possibility of oscillation
1f capacitance is changed due to temperature change, etc and it recommends to use small tantalumeiectrolytic
capacitor of internal serial resistor(ESR). It recommends degree of 22 uF capacitance capacitor. If
extremely big capacitor (over 1000.F)is used, it may have a case to occur oscillation of low frequency.
Pleass confim for the point. And 1t recommend to put into bypass capacitor with 0.33 uF degree into the
nearest position between Input pin and GND.

_ HHOFRIESORUN N ITF MIDWT

) BT & GND RSIZIISERIESOT T AEBTANTF S, BERA LI LD LT AOSEIELLET &

SIROTREED S D T DT, SAVERLT ATHERESHER (ESR) a0 OEHERNZLET,

T AOERE 22 uF REEEHER L 3 HERICAE A7 (1000 uF L) &R L £ S IBEROFERER

TIESELEZIONE T, ToLHEEEEBLLET,

Fi=. AHiEF & OGN B 2R AEMIERIZ 0. 33 uF BEOVIN A7 AE AN 2B &ML LET,

ROHM CO, LTD. | Rev. : B SPECIFICATION No. : TS702200 P-1-3
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4, Over-current protection circuit
The over-current protection circuits are built in at the output, according to their respective current
outputs and prevent the IC from being damaged when the Toad is short—circuited or over—current. This
protection circuit performs holdback current 1imiting and is designed allowing a margin not to latched
by the current 1imritation when an over—current flows in the IC instantaneously through a large capacitor.
When output is Tess than 1Vf, it is judged as a short circuit mode and IC does not operate.

IREEEREARE L TE D, SFra- 50 ICTHRERIELE T,

ZOFHERNE TETO0xR OEFEIRC. IC ITARRYF AREIZL DERICATRI N T ERHIR
INTH LBV SIZREEL > TREILTE R T,

L. ThBOEREEFL SRV IRINIC & BRI H3h 6t O TEEH T tR CleR B HEER

&, HHEIF7°§5. ) TOMFERIGBITTEL, L. NI OVWTIHESIZH L TEORE A > THY
FTTOTHERGIRZIIBREET S, :

b 5, Built-in thermal circuit

' A temperature control circuit s built in the IC to prevent the damage due to overheat. Therefore, all
the outputs are turned of f when the thermal circuit works and are turned on when the temperature goes down
to the specified level.

But, built-in the IC a temperature control circuit to protect itself. Except this IC, the other components
be das1gned under 150°C. “

FH T30 OFF KBRS D &
Tb* —Ml«.ﬁ'ﬂi?’tfﬁ LET.
B, REFREEREISK IC BEERET2ANTCRABLTEVETOT, BEH

Jigis B ERRE(150°C) RS
TOHEIERENLET,

$ A

6. Grounding
For the grounding shown in the application circuit, wire every ground to GND termnal in a short pattern
arrangement to avoid electrical disturbance.
F7W=53ATBNWTABVIN) BKUF GHD tﬁﬂjﬁﬁﬁéﬂﬁfﬁﬁﬁtﬁhméfk‘bww PIBPEIRE #1815
) FHUBHEN B D ET DT, 54N F TV SREIRIT S e R L ET,

7 Miscel laneous
This product are produced with struct quality control, but mite be destroyed in using beyond absolute maximum
ratings. Open IC destroyed a failure mode cannot be defined(1ike Short mode, or Open mode). Therefore
physical security countermeasure, 1ike fuse, is to be given when a specified mode to be beyond ahsolute
maximum ratings s considered.
JRIZEEF L TIIREERILI I o TE Y 95 IIMEER USHESERESORIRICERR
2 LIRS, IREOEEAH D E T, BIRLAES, 3PS L UG- AV E, FELSRFEADTE |

REFCERRERZ 5 L5 WHAGT M ERSNSESE. L-1'F VEBILRSNRERT L OSBRSSV L
£,
ROHM CO., LTD. | rev. : B SPECIFICATION No. : TS702201-BA33BOOFP—1~3
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8. Mal-function may happen when the device is used in the strong electromagnetic field.
RBMAT TOMERTIE., FNIIEEHET 2RI BV ETOTTIFE RS,

9. Recommended to put DIODE for protection purpose in case of output pin connected with large load of inpedance
or reserve current occurred at intial and output off.
HBEHIKE RS B ARREBCRENERE h., ERIRR U, i) OFF FREEEHORENEZ ShIEGIT
& FW -V OIRAZEENLET,

(Exanple) QUTRUT PN

10, We are confident in recamending the above application cirant eenple, but we ask that you carefully check the
characteristics of this circuit before using it. I using this circuit after modifying other external cireuit constants,
be careful to ensure adequate margins for variation between external devices and this IC, including not only static
characteristics but also transient characteristics.

This IC is a bi~ pola IC which (as shown in Figure 10) has P+ isolation in the P substrate and between the
various pins. A P-§ junction is formed from this P layer and the N layer of each pin. For example the relation
between each potentials is as follows, _

( When GND > PinB and GND > PinA, the P-N junction operates as a parasitic dicde.)

( When PinB > GND > PinA, the P-N junction operates as a parasitic transistor.)

Parasitic diodes can occur inevitably in the structure of the IC. The operation of parasitic diodes can result
in mutual interference among circuits as well as operation faults and physical damage. Accordingly, you must
not use methods by which parasitic diodes operate, such as applying a voliage that 1s lower than the GND

_ (P substrate) voltage to an input pin.

) FSRERRIORIERT < SLOLHELTED ETH, JRBIZSE > THSEOREE+OIZEEL LET,

ZOfAMFERESENEZTE U T JERIC R IRIEHHATOA 2 57 BEREL SOOI ISR ULt IC O

IHEEER LTIV VERTRELTTFS L,

FICIIN4H°-7 IC THD . Fg10 R, PEIRITAN-P & EFRFRAITPHI- 2B LTWET, ZOPJE

EBFEFONBETP-NEEIER IO, BLESRAN
-GND> 35T A, GND> ST B (DBS P-NIBSHFE, 13- & LT,
- BN 5T A DS P-NIBADTEN S BE LTEFLET .

BEHEAHL. IC OB oItk 50O TY, BEEFORMEL. ERMOEET$SE51882 L. S8
VDOWTIHERORRE LRV ET,
L7zho T AR GND(P 24R) & DLV REIIY 248, BERFIRMETHLHAELFELNLS
TRHTEELTTE L,
ROHM CO., LTD. | Rev. : SPECIFICATION No. :
B TS202201-BA33BOOFP-1-3
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Resistance Transistor (NPN}
B_zz
(PINA) ) (PINB) C E
// 7 //- // //- GND
_ . N
o -’V\N‘P P pr o P+
. N RS N S N
N : N N LrT : N
P substrate | Parasitic diode \ ]‘: P substrate
v/
TJT GND Parasitic diode or 7JT GND
transistor
(PINB)O
(PINA)C AAA H‘ T """i
i<— Parasitic diode i ! ?
GND
Parasitic Diode or
transistor
_ Fig-10 simplified structure of Bipora IC.
) N85 1C O B HeEs
ROHM LTD. | Rev.: SPECIFICATION No. :
0 co, B 15202201-BA33B00FP-1-3
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