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SHAMNGHAI BELLING

BL1117

DESCRIPTION

BL1117 is a series of low dropout thréerminal
regulators with a dropout of BV at 1A load current.
BL1117 features a very low standby current 2mA
compared to 5mA of competitor.

Other than a fixed versigiout=1.2V,1.5V,1.8V,
2.5V,3.3V,5V, and 12yBl1117 has an adjustable
version, which can provide an output voltage from
1.25 to12V with only two external resistors

BL1117 offers thermal shut down and current limit
functions, to assure the stability of chip and power
system. Andtiuses trimming technique to
guarantee output voltage accuracy witHi2%

Other output voltage accuracy can be customized
ondemand, such a§1%

BL1117 is available in S&ZP3,TO252 power
package

TYPICAL APPLICATION

BL1117

Vout

L 10uF

AY |

Application circuit oBL‘Lil? fixed version

NOTE: Input capacitor (Cin=10uF) and Output
capacitor (CouttOuF) are recommended in all
application circuit. Tantalurar MLCCcapacitor is
recommended.

= =4 =48 -4 -4 -9

1A Bipolar Linear Regulator

Other than a fixed version and an adjustable
version, output value can be customized on
demand.

Maximum output current is 1A

Range of operation input voltage: MagVv
Standby current: 2mA (typ.)

Line regulation: @%/V (typ.)

Load regulationiOmV(typ.)
EnvironmentTemperature-40 C-85C

APPLIBTIONS

= =4 -4 =9

Power Management for Computer Mother
Board, Graphic Card

BLD Monitor andBLD TV

DVD Decode Board

ADSL Modem

Post Regulators for Switching Supplies

TYPICAL ELECTRICAARACTERISTIC
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BL111/

ORDERING INFORMATION
BL1117-XX X X

L Package Type'

X SOT-223
Y TO-252

Temp. Range & Rohs Std.'
A 85C & Pb-free Rhos
Std,Output voltage accuracy
within ° 1,

C 85C & Pb-free Rohs
Std,Output voltage accuracy

within °2,
Output Voltage'
121 | 1.2V
151 | 1.5V
18l | 1.8V
251 | 2.5V
33k | 3.3V
501 I 5.0V

Default Adjustable Version

ABSOLUTE MAXIMUM RATING

PIN CONFIGURATION

SOT-223

|

=
-
=
of3 ~

N

=% m

N L

Pin Description'
Fixed Version

Pin No.| Symbol Definition
1 GND Ground
2 Vout Output
3 Vin Input

T0-252 Adjustable Version
[ 1 . —
Pin No.| Symbol Definition
3""’ 1 Adj. | Adjustable
X KX KX X
Eﬁfﬁ 2 Vout Output
H 2 H 3 Vin Input
1
A" Means assembly year and weeks
Yea)| 2010[ 201] 2013 201% X
Y 0 1 2 3 X
Weel 1|2 |} | 26] 2941 |52 53
WI|A|B [l |Z All | Z A

B' Means Manufacture LOT No.
C Means Output Voltage Value
D' Means Temp. Range&Rohs Std

Note: Exceed these limits to

the
to

to

device.
absolute

maximum rating conditions
may affect device reliability.

Parameter Value
Max Input Voltage 15V
Max Operating Junction Temperature()) 150C
Ambient Temperature(Ta) -40C¢85C damage
Package Thermal Resistance | SOT223 20C/W Exposure
TO252 10C/W
Storage Temperature(Ts) -40 C-150C
Lead Temperature & Time 260 C 10S
RECOMMENDED WORK CONDITIONS
Parameter Value
Input Voltage Range Max. 12V
Operating Unction Temperature(T)) -20 Cg¢l25¢C

i Exceptional foBL1117-12V, the maximum input voltage f&111712V is 20V.
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ELECTRICAL CHARACTERISTICS

Vin=13.5V, 10mA lout 1A

Tj=25C
Symbol Parameter Conditions Min Typ Max Unit
BL1117ADJ
Vref Reference Voltage MA Y1 OKL 2 dzl Km! 5+ A 1.225 1.25 1.275 \%
BL11171.2V
nXL2dziXm! I Ayl d 1.176 1.2 1.224 v
BL11171.5V
AXL2dzi XY = Ayl g L.47 L5 1.53 v
BlL11171.8V
NXL2dziXm! S Ayl 1.764 1.8 1.836 v
BL1117-2.5V
Vout Output Voltage nOKL 2 dzii Km! 3 Ay 2.45 2.5 2.55 \%
BL1117-3.3V
nOKL 2 dzii K ! S +AyT D 3.234 3.3 3.366 \%
BL11175.0V
AXL2dziXm! I +£AYTT 4.9 5 51 v
Bl1117-12.0V
nXL2dziXm! I £AyTl M 11.76 12 12.24 v
Bl11171.2V
0,
lout=10mA, 2.7V Vin 10V 0.1 0.2 i
BL1117ADJ
0,
lout=10mA, 2.75V Vin 12V 0.1 0.2 v
BL11171.5V
0,
out=10mA, 3V Vin 12V 0.1 02 Wl\
BlL11171.8V
lout=10mA, 3.3V Vin 12V
+ 2 dz{ Line Regulation BL11172.5V
I g 0.1 0.2 %/
lout=10mA, 4.0V Vin 12V
BL1117-3.3V
_ 0.1 0.2 %V
lout=10mA, 4.8V Vin 12V
BL11175.0V
0.1 0.2 %IV
lout=10mA, 6.5V Vin 12V
Bl111712.0V
0 0.1 0.2 +%/V
lout=10mA, 13.5V Vin 20V
BL11171.2V
. 10 30 mV
Vin =2.7V, 10mA lout 1A
BL1117-ADJ
_ 10 30 mv
Vin =2.75V, 10mAlout 1A
BL11171.5V
Vin=30V, 10mA lout 1A 10 30 mv
BL11171.8V
Vin=3.3V, 10mA lout 1A
N = 2 dz| Load Regulation BI1117.2.5V
) 10 30 mv
Vin=4.0V, 10mA lout 1A
BL1117-3.3V
_ 10 30 mv
Vin=4.8V, OmA lout 1A
BL11175.0V
10 30 mV
Vin=6.5V, 10mA lout 1A
BL111712.0V
10 30 mV
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ELECTRICAL CHARACTERISTICS continued

+ Tj=25C
Symbol Parameter Conditions Min Typ | Max | Unit
lout=1MmMA 1.23 1.3 \%
Vdrop Dropout Voltage
lout=1A 1.3 1.5 \%
llimit Current Limit VinrVout=2V, Tj=25C 1 A
SVR Supply Voltage Rejectio] ¥ I munl 13 +Lb b # 60 dB
Imin Minimum Load Current BL1117-ADJ 4 6 10 mA
BL1117-1.2V, \in =10V 1 2 5 mA
BL11171.5V, Vin =1V 1 2 5 mA
Bl1117-1.8V, Vin =12V 1 2 5 mA
Iq Quiescent Current Bl1117%2.5V,Vin =12V 1 2 5 mA
BL1117-3.3V, Vin =12V 1 2 5 mA
BL11175.0V, Vin =12V 1 2 5 mA
BL111712.0V, Vin =20V 1 2 5 mA
IAd] Adijust Pin Current Bfill?'ADJ 35 55 120 uA
Vin =5V, 10mA lout 1A
Ichange | ladj change B!_1117-ADJ 0.2 10 UA
Vin =5V, 10mA lout 1A
n = k n { Temperature coefficient +100 ppm
SOT223 20
dic Thermal Resistance TO252 10 CIW
TO220 4.5
Thermal Resistance SOT223 (No heat sink) 136
Jn Junctionto-Ambient - CIW
(No air flow) TGO252 (No heat sink) 92

Notel:All test are conducted under ambient temperaturé2&nd within a short period of time 20ms
Note2:Load current smaller thaminimum load current dBL1117ADJ will lead to unstable or oscillation output.
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BLOCK DIAGRAM
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DETAILED DESCRIPTION

BL1117 is a series of low dropout voltage, three terminal regulators. Its application circuit is very simple:
the fixed version only needs two capacitors and the adjustable version only needs two resistors and two capacitors to
work. It is composed of some modules including stgrcircuit, bias circuit, bandgap, thermal shutdown, current limit,

power transistors ands driver circuit and so on.

The thermal shut down modules can assure chip and its application system working safety when the junction

temperature is larger than 14G.

The bandgap module provides stable reference voltage, whose temperature cadffscmmpensated by careful design
considerationsThe temperature coefficient isnder 100ppm/<C. And the accuracy of output voltage isaganteed by

trimming technique.

TYPICAL APPLICATION

BL1117 has an adjustable version asigfixed versiong1.2V,1.5V,1.8V, 2.5V, 3.3V, 5V and 12V)

Fixed OutputVoltage Version

BL1117

T

Application circuit oBL1117 fixed version

1) Recommend using 10uF tan capacioMLCC capacitor as bypass capacit¢C1) for all application circuit.
2) Recommend using 16 tan capacitoMLCC capacitor to assure circuit stability.

3) Capacitor ESR ranggm’ ~22'

www.belling.com.cn



BL111/

Adjustable Output Voltage Version

BL1117-ADJprovides al.25V reference altage. Any output voltage between 1.2502V can beachievabldy
choosing two extenal resistors (schematis shownbelow), Rland R2

BL1117 -ADJ

Application Circuit oBL1117-ADJ

The output voltage of adjustable versifwilowsthe equation: \§,=1.25 (1+R2/R1)4l# R2. We can ignore
+agibecause 4; (about 50uA) is much less than the current of(Rdout2~10mA).

1) To meet the minimum load current (>10mA) requirement, R1 is recommended to be 1250hm or I@AEL1AADJI
can keep itself stable at load current about 2mA, R1 is not allowed to berhitgan 6250hm.

2) Using a bypass capacita€\p) between theADJ pirand ground can immve ripple rejectionThis bypass capacitor
prevents ripple from being amplified as the output voltage is increased. The impesfaggshould be less thaR1
to prevent ripple from being ampifd. As R1 is normally in the rangelsf n A0 mthe value ofGyp;should satisfy
this equation: 1/(2*fippie’Gap)<R1.

THERMAL CONSIDERATIONS

We have to take heat dissipation intgreat consideration when output current or differential voltage of input and
output voltage is large. Becausesuch cases, the power dissipation consume®til17 is very largeBL1117 series
uses SOP23 package type and its thermal resistance is abodE/®@ And the copper area of application board can
affect the total thermal resistance. If copper aredn*5cm(two sideg, the resistance is about 3O'W. Sothe total
thermal resistance is about ZOW + 30°C/W. We can decrease total thermal resistance by increasing copper area in
application boardwWhen there is no good heat dissipation copper are iB P@e total thermal resistance will be as
high as 128C/W, then the power dissipation dBL1117 could allow on itself is less than 1W. And furtherm&lg, 117

will work at junction temperature higher than 1Z5under such condition and no lifetime is gaateed.
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TYPICAL PERFORMANCE CHARACTERISTICS

T=25C unless specified.
Line Regulation

Load Regulation

BL11177ADJ Vout Vs. Vir BL11177ADJ Vout Vs. loul
1.5 15
1.2 1.2
S 09 S 09
5 0.6 E 0.6
0.3 0.3
0 0
0 2 4 6 8 10 12 14 0 0.2 04 0.6 0.8 1 1.2
Vin (V) lout (A)
Dropout Voltage Thermal performance with OTP

BL1117 7ADJ Dropout Vs. louf BL117 7ADJ Vout Vs. Temj
1.5 1.5

S 12 12 —
é’ 0.9 S 0.9
é 0.6 g 0.6
g 0.3 0.3
0 0

0 0.2 0.4 0.6 0.8 1 1.2 -50 0 50 100 150 200
lout (A) Temperature {C)
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APPLICATION NOTE

Load Transient Response

Test Condition:

ViN=5V, Vour=3.3V, Cin=1uF (Ceramic), Coutr=10uF (Ceramic).

I : lout=10mA~100mA
CH2: Output Voltage (500mV/div, DC), CH4: Output Current(50mA/div)

Ik
19
IS
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I : lout=10mA~200mA
CH2: Output Voltage (500mV/div, DC), CH4: Output Current(50mA/div)

Ik
19
IS

LeCroy]

[ : lout=10mA~500mA
CH2: Output Voltage (500mV/div, DC), CH4: Output Current(200mA/div)
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I : lout=210mA~800mA
CH2: Output Voltage (500mV/div, DC), CH4: Output Current(200mA/div)

Ik
i}
IS

LeCroy]

Load Transient Response
Test Condition:
Vin=3.3V, Vour=ADJ, Cin=1uF (Ceramic), Coutr=10uF (Ceramic).

[ : lout=10mA~100mA
CH2: Output Voltage (200mV/div, DC), CH4: Output Current (50mA/div
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I : lout=10mA~200mA
CH2: Output Voltage (200mV/div, DC), CH4: Output Current(50mA/div)

Ik
19
IS

LeCroy]

[ : lout=10mA~500mA
CH2: Output Voltage (200mV/div, DC), CH4: Output Current(200mA/div)
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I : lout=210mA~800mA
CH2: Output Voltage (200mV/div, DC), CH4: Output Current(200mA/div)

Ik
19
IS

LeCroy]
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PACKAGEBUTINE

Package | SOm23 | Devices per reel | 2500 | Unit [ mm
Package specification
c : MIN | NOM| MAX.
ﬁ 1 A | 1.50 | 1.65 | 1.80
5 Al | 0.02 | 0.06 | 0.10
| A2 | 1.45 | 1.60 | 1.75
A3 | 0.80 | 0.90 | 1.00
b | 067 ] - |o0.80
bl | 0.66 | 0.71 | 0.75
b2 | 296 | - | 3.09
— — ’ b3 | 2.95 | 3.00 | 3.05
L a c 030 ]| - [o035
SEER N cl | 0.29 | 0.30 | 0.31
D~ D D [635| - |705
—el—— o D1 | 6.30 | 6.50 | 6.70
5 ; E | 680 | 7.00] 720
- T E1l | 3.40 | 3.50 | 3.60
S L b=t e 2.30BSC
\i‘: ] ] J ﬂ‘ a el 4.60BSC
LS 0w 1 L | 0.80[1.00]1.20
D1(I§"2I'M} < L1 1.75REF
o e 5 L2 0.25BSC
d | of - 8t
SECTION C-C dl | 10 12£ 14£

0.3£0.1

Taping dimension’ ~ M1 Standard Type~ M2 Customized”

i

M2

40401 a
20roos&:f
v
O O O Of [(—&—d—of
| d .
— — é Kf §
gy Uy 2 X
\
\ 1,680
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Taping reel dimension'

s 15.441.0
13140.3
o
&
&
v
ToleT
8|8
t ele
9
y

Package | TO252 | Devices per reel | 2500 | Unit mm
Package specification
| £ SN
= __p1 sl ‘
| - | ! T ko MIN M"-:I(TSTER MAX
| L2 ‘ [ Al 0 — 0.10
[ T —1 R a | A2 2.20 230 240
L4 ‘ | i ! A3 102 | 1067 | 112
i E >7 -l | b2 b 075 i 0.84
\ l bl 074 | 076 | 019
: ﬁg El | c 0.49 — 0.57
| J cl 048 | 0508 | 052
‘ AT D 650 | 660 6.70
[ DI 5 334REF
o oAy D2 470 | 4826 | 492
I [
L3 Lo E 990 | 1010 | 1030
T l‘:’\ I ’\‘ U El 600 | 610 | 620
I J E2 530REF
| L e 2.286BSC
L l 0 140 | 150 1.60
[l | | 0.50 1 12 0.90 — 1.25
DE N [eCe ) Py BN L3 060 | 080 | 1.00
el B (e 0 L4 1.70 1.80 1.90
0 0 o 8
el UFBRRT
2 D ——bl— (mil) 198*133
/ e
cl
= BASE METAL | T
NTH PLATING
SECTION B-B
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Taping dimension' ~ M1 Standard Type~ M2 Customized”
#55>"  | a0t01 b
2.0+0.05 §
—
ﬂgp—-q;{}l- f—
— | " \
| I \
2.BMAX I ] 5.0£0.1 —
M1 OR M2
Taping reel dimension'
5 21.441.0
1740.3
3
N
b
i
Q
)
wn
Yo 087
o
2
t &8s
1
/
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