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IOUT1

DROOP2

OCP3

VHYST4

VREFB5

VSENSE6

AGND7

SOFTST8

N/C9

LODRV10

LOHIB11

DRVGND12

LOWDR13

DRV14 VIN12V 15

BOOT 16

HIGHDR 17

BOOTLO 18

HISENSE 19

LOSENSE 20

IOUTLO 21

INHIBIT 22

VID25 23

VID3 24

VID2 25

VID1 26

VID0 27

PWRGD 28
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retemaraP lobmyS mumixaM stinU

V21NIV NIV XAM 41ot3.0- V

DNGVRDotTOOB 52ot3.0- V

OLTOOBotTOOB 51ot3.0- V

stupnIlatigiD 3.7ot3.0- V

DNGVRDotDNGA 5.0± V

DNGAotBIHOL 41ot3.0- V

DNGAotESNESOL 41ot3.0- V

DNGAotOLTOI 41ot3.0- V

DNGAotESNESIH 41ot3.0- V

DNGAotESNESV 5ot3.0- V

T,noitapissiDrewoPsuounitnoC A 52= 0C PD 2.1 W

T,noitapissiDrewoPsuounitnoC C 52= 0C PD 52.6 W

egnaRerutarepmeTnoitcnuJgnitarepO TJ 521+ot0 C°

.ceS01)gniredloS(erutarepmeTdaeL TL 003 C°

erutarepmeTegarotS T GTS 051ot56- C°

retemaraP lobmyS snoitidnoC niM pyT xaM stinU

egnaRegatloVylppuS V21NIV 4.11 21 31 V

)tnecseiuQ(tnerruCylppuS INI q gniruddlohserhtOLVUevobaniV,V5=HNI
,pu-trats

f ws ,V0=OLTOOB,zHk002=
C HD C= LD Fp05=

51 Am

ylppuSrevirDediShgiH
)tnecseiuQ(tnerruC

I TOOB q dlohserhtOLVUwolebniVroVO=HNI
,pu-tratsgnirud

V0=OLTOOB,V31=TOOB

01 Aµ

dlohserhtOLVUevobaNIV,V5=HNI
,pu-tratsgnirud

f ws ,V0=OLTOOB,V31=TOOB,zHk002=
C HD Fp05=

5 Am

Unless specified: 0 < TJ < 125°C, VIN = 12V



8 �����������	��
��� ����������	��
�

��������	�
���	�

�
����

���)(�(	��*

���.�����������	�������������

2�
���3

retemaraP slobmyS snoitidnoC niM pyT xaM stinU

noitacifitnedIegatloV/ecnerefeR

ycaruccAegatloVecnerefeR V FER llufrevo,V6.21<V21NIV<V4.11
egatloVtuptuOees(egnarDIV

)elbaT

1- 1 %

dlohserhThgiHVm52DIV-0DIV
egatloV

V )H(HT 52.2 V

dlohserhTwoLVm52DIV-0DIV
egatloV

V )L(HT 1 V

dooGrewoP

dlohserhTegatlovrednU V )DGRWP(HT 28 88 V% FER

egatloVnoitarutaStuptuO V TAS IO Am5= 5.0 V

siseretsyH V )DGRWP(SYH 01 Vm

noitcetorPegatloVrevO

tnioPpirTPVO V PVO 21 51 02 V% TUO

siseretsyH )1( V )PVO(SYH 01 Vm

tratStfoS

tnerruCegrahC I GHC V SS BFERVmorfecnatsiser,V5.0=
k02=DNGAotnip ,Ω V BFER V3.1=

I:etoN GHC I(= BFERV )5/

4.01 31 6.51 Aµ

tnerruCegrahcsiD ghcsidI V )SS( V1= 1 Am

rotarapmoCtibihnI

dlohserhTtratS tratsV )HN( 1 0.2 4.2 V

OLVUV21NIV

dlohserhTtratS tratsV OLVU 52.9 52.01 52.11 V

siseretsyH syhV OLVU 8.1 2 2.2 V

rotarapmoCciteretsyH

egatloVtesffOtupnI soV PMCSYH V POORD dednuorgnip 5 Vm

tnerruCsaiBtupnI saibI PMCSYH 1 Au

ycaruccAsiseretsyH V CCASYH 7 Vm

gnitteSsiseretsyH V TESSYH 06 Vm

Unless specified: 0 < TJ < 125°C, VIN = 12V
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retemaraP slobmyS snoitidnoC niM pyT xaM stinU

noitasnepmoCpoorD

ycaruccAlaitinI V CCAPOORD V POORD Vm05= 5 Vm

noitcetorPtnerrucrevO

tnioPpirTPCO V PCO 90.0 1.0 11.0 V

tnerruCsaiBtupnI saibI PCO 001 An

gnisneSSDVediS-hgiH

niaG 2 V/V

ycaruccAlaitinI V CCATUOI V ESNESIH V,V21= OLTUOI V9.11= 6 Vm

ecruoSTUOI ecruosI TUOI

V TUOI V,V5.0= ESNESIH ,V21=
V OLTUOI V5.11=

005 Aµ

tnerruCkniSTUOI
knisI TUOI V TUOI V,V50.0= ESNESIH ,V21=

V OLTUOI V21=
04 05 Aµ

V )11(TUOI V ESNESIH R,V11= TUOI K01= Ω 0 57.3 V

gniwSegatloVTUOIV V )V5.4(TUOI V ESNESIH R,V5.4= TUOI k01= Ω 0 0.2 V

V )V3(TUOI V ESNESIH R,V3= TUOI k01= Ω 0 0.1 V

egatloVtupnIleveLhgiHESNESOL hiV ESNESOL V ESNESIH )1etoN(V5.4= 58.2 V

egatloVtupnIleveLwoLESNESOL liV ESNESOL V ESNESIH )1etoN(V5.4= 8.1 V

ecnatsiseRdloH/elpmaS R H/S )1etoN( 05 56 08 Ω

ecnerefeRdereffuB

noitalugeRdaoLBFERV gerdlV BFER I<Aµ01 BFER Aµ005< 2 Vm

)1(tiucriCemitdaeD

egatloVleveLhgiHBIHOL hiV BIHOL 2 V

egatloVtupnIleveLwoLBIHOL liV BIHOL 0.1 V

egatloVtupnIleveLhgiHRDWOL hiV RDWOL 2 V

egatloVtupnIleveLwoLRDWOL liV RDWOL 0.1 V

rotalugeRevirD

egatloVVRD V VRD I,V6.21<V21NIV<4.11 VRD Am05= 7 9 V

noitalugeRdaoL gerdlV VRD I<Am1 VRD Am05< 001 Vm

tnerruCtiucriCtrohS trohsI VRD 001 Am

���.�����������	��������������2�
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retemaraP lobmyS snoitidnoC niM pyT xaM stinU

revirDtuptuOediS-hgiH

tnerruCtuptuOkaeP crsI RDHGIH ,su001<wpt,%2<elcycytud
TJ C°521=

2
A

knisI RDHGIH V TOOB V- OLTOOB V,V5.6= RDHGIH ,)crs(V5.1=
Vro RDHGIH )knis(V5=

tuptuOtnelaviuqE
ecnatsiseR

crsR RDHGIH TJ C°521=
V TOOB V- OLTOOB V,V5.6= RDHGIH V6=

54
Ω

knisR RDHGIH TJ C°521=
V TOOB V- OLTOOB V,V5.6= RDHGIH V5.0=

5

revirDtuptuOediS-woL

tnerruCtuptuOkaeP crsI RDWOL

knisI RDWOL

,su001<wpt,%2<elcycytud
TJ C°521=
V VRD V,V5.6= RDWOL ro,)crs(V5.1=
V RDWOL )knis(V5=

2
A

tuptuOtnelaviuqE
ecnatsiseR

crsR RDWOL TJ C°521=
V VRD V,V5.6= RDWOL V6=

54
Ω

knisR RDWOL TJ C°521=
V VRD V,V5.6= RDWOL V5.0=

5

retemaraP lobmyS snoitidnoC niM pyT xaM stinU

srotarapmoCciteretsyH

emiTyaleDnoitagaporP
roRDHGIHotESNESVmorf

gnidulcxe(RDWOL
)emitdaed

t PORPCH ,evirdrevoVm01
V3.1 ≤ ferV ≤ V8.1

051 052 sn

srevirDtuptuO

emitllaf/esirRDHGIH rt RDHGIH

rt RDHGIH

V,Fn9=IC TOOB V,v5.6= OLTOOB ,dednuorg=
TJ C°521=

06 sn

emitllaf/esirRDWOL rt RDWOL

ft RDWOL

V,Fn9=IC VRD ,V5.6=
TJ C°521=

06 sn

noitcetorPtnerrucrevO

noitagaporProtarapmoC
emiTyaleD

t PORPVO 1 sµ

sedulcnI(emiThctilgeD
noitagaporprotarapmoc

)emityaled

t LGDVO 2 5 sµ

���.�����������	��������������2�
���3

���.�����������	��������������2:
����3



; �����������	��
��� ����������	��
�

��������	�
���	�

�
����

���)(�(	��*

retemaraP slobmyS snoitidnoC niM pyT xaM stinU

noitcetorPegatlovrevO

emiTyaleDnoitagaporProtarapmoC t PORPVO 1 sµ

rotarapmocsedulcnI(emiThctilgeD
)emityalednoitcetorp

t LGDVO 1 3 sµ

gnisneSsdVediS-hgiH

emiTesnopseR t PSERSDV V ESNESIH V,V21= OLTUOI deslup
esirsn001,V9.11otV21morf

semitllafdna
2 sµ

V ESNESIH V,V5.4= OLTUOI deslup
esirsn001,V4.4otV5.4morf

semitllafdna
3 sµ

V ESNESIH V,V3= OLTUOI deslup
esirsn001,V9.2otV0.3morf

semitllafdna
3 sµ

egdEgnisiRnoitcetorPtiucriCtrohS
yaleD

t DERSDV dednuorgESNESOL 003 005 sn

ffo-nrut/no-nruthctiwSdloH/elpmaS
yaleD

t YLDXWS

V<V3 ESNESIH V11<
V ESNESOL V= ESNESIH

03 001 sn

dooGrewoP

yaleDnoitagaporProtarapmoC t DGRWP 1 sµ

tratstfoS

yaleDnoitagaporProtarapmoC t TSLS Vm01=evirdrevo 065 009 sn

emitdaeD

emiTpalrevo-noNrevirD t LON

C RDWOL nodlohserht%01,Fn9=
RDWOL

03 001 sn

VRDOL

yaleDnoitagaporP T YLDVRDOL 004 sn

Note:
(1) Guaranteed, but not tested.
(2) This device is ESD sensitive.  Use of standard ESD handling precautions is required.
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#niP emaNniP noitcnuFniP

1 TUOI derusaemsatnerrucdaolehtotlanoitroporpsinipsihtnoegatlovtuptuoehT.tuOtnerruC
DRx2otlauqeyletamixorppasidna,TEFSOMedishgihehtssorca x)NO(S I .DAOL

2
POORD asapoordtniop-tesegatlovtuptuofotnuomaehttesotdesusinipsihT.egatloVpoorD

.DNGAdnaTUOIneewtebredividrotsiseraybtessiegatlovehT.tnerrucdaolfonoitcnuf

3 PCO aybnoitcetorptnerrucrevoroftnioppirtehttesotdesusinipsihT.noitcetorPtnerruCrevO
.DNGAdnaTUOIneewtebredividrotsiser

4 TSYHV rotsiseraybderiuqersiseretsyhfotnuomaehttesotdesusinipsihT.niPteSsiseretsyH
.DNGAdnaBFERVneewtebredivid

5 BFERV .)yrtiucricDIVmorf(egatloVecnerefeRdereffuB

6 ESNESV .esneSegatloVtuptuO

7 DNGA .dnuorGlatigiDdnagolanAlangiSllamS

8 TSTFOS .yaledemitehtstesDNGAotnipsihtmorfroticapacagnitcennoC.tratStfoS

9 CN .detcennoctoN

01 VRDOL siBIHOLnehW.noitarepolamronselbaneV5+otnipsihtgnitcennoC.lortnoCevirDwoL
.RDWOLlortnocotdesuebnacnipsiht,dednuorg

11 BIHOL .tnerrucurht-toohsetanimileotdesusinipsihT.tibihnIediSwoL

21 DNGVRD .nipsihtotdetcennocsidnuorgroticapactuptuoerusnI.dnuorGrewoP

31 RDWOL .TEFSOMediswolfoetagottcennoC.tuptuOrevirDediSwoL

eciveD )1( egakcaP T(egnaRpmeT J)

RTWS9511CS 82-OS C°521ot°0

BVE9511CS draoBnoitaulavE

Note:
(1)  Only available in tape and reel packaging. A reel
contains 1000 devices.
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#niP emaNniP noitcnuFniP

41 VRD .srevirDTEFSOMehtrofrotalugeRevirD

51 V21NIV .liarrewopV21ottcennoC.ylppuSV21

61 TOOB .revirdTEFedishgihehtrofevirdgnitaolfaetarenegotdesusinipsihT.partstooB

71 RDHGIH .TEFSOMedishgihfoetagottcennoC.tuptuOrevirDediShgiH

81 OLTOOB .DNGVRDottcennocnipsiht,snoitacilppapotksednI.woLpartstooB

91 ESNESIH afoedistupniehtro,TEFedishgihehtfoniardehtotdetcennoC.esneStnerruChgiH
.TEFedishgihehtdnatupniehtneewtebrotsiseresnestnerruc

02 ESNESOL afoedisTEFehtro,TEFedishgihehtfoecruosehtotdetcennoC.esneStnerruCwoL
.TEFedishgihehtdnatupniehtneewtebrotsiseresnestnerruc

12 OLTUOI ehtnoegatlovsinipsihtnoegatloV.gelmottobsroticapacgnilpmasehtsisihT
.nosiTEFedishgihehtnehwnipESNESOL

22 TIBIHNI otdetcennocyllausU.delbasiderasrevirdTEFSOMeht,dednuorgsinipsihtfI.tibihnI
.rotsiserpu-llupahguorhtV5+

32 52DIV .tupnIgnimmargorP

42 3DIV .tupnIgnimmargorP

52 2DIV .tupnIgnimmargorP

62 1DIV .tupnIgnimmargorP

72 0DIV .tupnIgnimmargorP

82 DGRWP nihtiwsiegatlovtuptuoehtfihgihsituptuocigolrotcellocneposihT.dooGrewoP
.tnioptesehtfo%51

)������������
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T
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W
N

F
IL

T
E

R

F
IL

T
E

R

V
R

E
F

V
R

E
F

V
ID

0 V
ID

1V
ID

2 V
ID

3V
ID

25

A
N

A
LO

G
 B

IA
S

I(
V

R
E

F
B

) 
/ 

5

F
IL

T
E

R
L

O
W

D
R

R
IS

IN
G

 E
D

G
E

D
E

L
A

Y

H
IG

H
D

R

B
A

N
D

G
A

P

2V

V
cc

10
V

V
cc

D
E

G
L

IT
C

H

V
S

E
N

S
E

1.
15

V
R

E
F

0.
85

V
R

E
F

U
V

LO

F
A

U
LT

IN
H

1.
15

V
R

E
F

0.
85

V
R

E
F

+

-

D
E

G
L

IT
C

H

S
O

F
T

S
T

IN
H

IB
IT

+ -

D
R

O
O

P

R S

Q

D
R

V

B
O

O
T

H
IG

H
D

B
O

O
T

LO
D

R
V

L
O

W
D

D
R

V
G

+
-

D
R

IV
E

10
0m

V

+
-

O
C

PP
W

R
G

D

+ -

+ -

G
=

2

IO
U

T
LO

H
IS

E
N

S
E

IO
U

T

50
uA

LO
S

E
N

S
E

A
G

N
D

P
R

E
R

E
G

V
S

E
N

S
E

LO
H

IB

+ - -+

+-

V
R

E
F

B

V
ID

D
A

C

V
IN

12

+
-

V
H

Y
S

T

+ - -+

+
-

+
-

+
-
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Vm52DIV )2( 3DIV )1( 2DIV )1( 1DIV )1( ODIV )1( )V(CDV

0 0 1 0 0 50.1

1 0 1 0 0 570.1

0 0 0 1 1 01.1

1 0 0 1 1 521.1

0 0 0 1 0 51.1

1 0 0 1 0 571.1

0 0 0 0 1 02.1

1 0 0 0 1 522.1

0 0 0 0 0 52.1

1 0 0 0 0 572.1

0 1 1 1 1 03.1

1 1 1 1 1 523.1

0 1 1 1 0 53.1

1 1 1 1 0 573.1

0 1 1 0 1 04.1

1 1 1 0 1 524.1

0 1 1 0 0 54.1

1 1 1 0 0 574.1

0 1 0 1 1 05.1

1 1 0 1 1 525.1

0 1 0 1 0 55.1

1 1 0 1 0 575.1

0 1 0 0 1 06.1

1 1 0 0 1 526.1

0 1 0 0 0 56.1

1 1 0 0 0 576.1

0 0 1 1 1 07.1

1 0 1 1 1 527.1

0 0 1 1 0 57.1

1 0 1 1 0 577.1

0 0 1 0 1 08.1

1 0 1 0 1 528.1

NOTE:
(1)  VID (3:0) correspond to legacy VRM 8.4 voltage levels for 1.3V - 1.8V.
(2)  VID 25mV provides a 25mV increment.

0 = GND, 1 = OPEN
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ytitnauQ ecnerefeR noitpircseD/traP rodneV

3 5C,2C,1C Fµ100.0 neduY-oyiaT,ataruM,KDT

6 01C,9C,7C,6C,4C,3C Fµ1.0 yna

1 11C Fµ330.0 yna

1 21C Fµ22 yna

11 95C,32C-51C,31C Fµ1 yna

2 41C,8C Fµ2.2 yna

9 23C-42C V61,Fµ028 XA028VM61:N/POYNAS

01 64C-73C elohurht,V3.6,Fµ0051 XA0051VM3R6:N/POYNAS

21 85C-74C Fµ01 yna

4 63C-33C Fµ2200. yna

1 1D ykttohcS.L031ARBM imeSNO

1 )lanoitpo(2D L5152BRBM imeSNO

1 1L dioroT,Hu5.0 GWA81,C62-15T:N/PslatemorciM

1 2L dioroT,Hu0.1 GWA02X4,st3,01377#,scitengaM

2 2Q,1Q TEFSOM,kaP2D LA5306BDF:N/PdlihcriaF

2 4Q,3Q TEFSOM,kaP2D LB0307BDF:N/PdlihcriaF

1 1R k2 yna

4 21R,11R,4R,2R k1 yna

1 3R k3.4 yna

1 5R 1.86 yna

1 6R k02 yna

1 7R 001 yna

2 01R,8R k01 yna

1 9R 051 yna

2 12R,02R 1 yna

2 32R,22R 6.1 yna

4 72R,62R,52R,42R 3.3 yna

1 1U RT.WSC9511CS 1112-894-508.proChcetmeS
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2.  Locate C1 close to pins 5 and 7.
3.  Components connected to IOUT, DROOP, OCP,  VHYST,
VREFB, VSENSE, and SOFTST should be referenced to
AGND.
4.  The bypass capacitors C5 and C10 should be placed
close to the IC and referenced to DRVGND.
5.  Locate bootstrap capacitor C13 close to the IC.
6.  Place bypass capacitor close to Drain of the top FET and
Source of the bottom FET to be effective.
7.  Route HISENSE and LOSENSE close to each other to
minimize induced differential mode noise.
8.  Bypass a high frequency disturbance with ceramic
capacitor at the point where HISENSE is connected to Vin.
9.  Input bulk capacitors should placed as close as possible
to the power FETs because of the very high ripple current
flow in this pass.

-
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10.  If Schottky diode used in parallel with a synchronous
(bottom) FET, to achieve a greater efficiency at lower Vout
settings, it needs to be placed next to the aforementioned
FET in very close proximity.
11.  Since the feedback path relies on the accurate sampling
of the output ripple voltage, the best results can be achieved
by connecting the AGND to the ground side of the bulk
output capacitors.
12.  DRVGND pin should be tight to the main ground plane
utilizing very low impedance connection, e.g., multiple vias.
13. In order to prevent substrate glitching, a small (0.5A)
Schottky diode should be placed in close proximity to the
chip with the cathode connected to BOOTLO and anode
connected to DRVGND.


