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@ Fix
R& TV, PCE=4—, TFT-LCD /S*%JL

@ 4 X} i KTE#&(Ta=25°C)

H H i 5 E A& B o
BREE \Y/ele: 7 \%
Vol &F Vol 19 Y,
Vo2 &Ix Vo2 32 \Y,
SW &FE Vsw 19 Y,
e ESEHEE Tjmax 150 °c
BRSSEES Pd 1100* mw
B{ERERE Topr -40~125 C
RFREEE Tstg -55~150 °c
* Ta=25°CLA L&, 4.7mW/°’CTE R,

70x70x1.6mm H5 LREIRFLER,
@ E&{4(Ta=-40~125°C)
® B ) E t B o
MIN MAX
BEREE vCcC 2.1 6 \%
VDD EBE VDD 2.1 4 \Y;
Vol EIE Vol 8 18 \Y,
SW EFE Vsw - 18 \Y,
SW Bl Isw - 1.8 A
Vo2 B Vo2 - 30 \Y,
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ERMEE (RICEEDOZLRY . VCC=5V,V01=15V,V02=25V,Ta=25C)
1.DC/DC avnN—=42TavY

IH H i =5 B B i--Xv) 5 #B
MIN | TYP | MAX
(VIrREZ—FTBYY]
V—RAER Iso -14 -10 -6 MA |Vss=0.5V
U ER Isi 01 | 02 1.0 | mA |Vss=0.5V,VDD=1.65V
(REHERIOv Y]
ANNATF7RAER1 IFB1 - 0.1 0.5 HA
TJ4—RRyHEEL VFBL | 1.227 | 1.240 | 1.253 | V |Buffer
BETSAY AV - 200 - VIV
DUV BER lol 25 50 100 HA |VFB=1.5V Vcomp=0.5V
Y—RAER loo -100 | -50 -25 MA |VFB=1.0V Vcomp=0.5V
(swJowv4s]
ON #&#1 Nch RON_N - 200 - mQ
1)—2 &R Nch ILEAKN - - 10 PA |Vsw=18V
Maximum Fai—TFT Y4 YJ)L | DmAX 75 90 98 %
GRERGEI OV Y]
SWERKUI Y b msw | 2 | - | - | A |
2.LF¥alL—4avb0—5
H H i 5 Bt B B & #
MIN | TYP | MAX
(GRE#EER IOV Y]
VDD EFE VDD 2.4 25 2.6 V  |hre=120~390 PNP { FBS
RARN—RER IBMAX 2 7 15 mA
SAvLFalL—ay Regl - 10 30 | mV |VCC=4.5~55V
O—KL¥alL—av RegL - 10 50 | mV |lo=10~100mA , hFE=120~390 PNP {& FiEF
UEEEREMEHRL IO Y]
OFF AL vy a)LRERE VROFF | 1.7 1.8 1.9 v
ON RLvyL a3l KREBE VRON 1.6 1.7 1.8 v
O MHEREHELTHY A,
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O TS (FITHEENLZLMEY . VCC=5V,Vol1=15V,V02=25V,Ta=25°C)
3Fy—oRTFTavy

5 B 7 s B i B 5 #
MN | TYP | MAX

(FREigmEss)

ANNRNATRER?2 IFB2 - 0.1 0.5 UA

AANA T RER3 IFB3 -0.5 0.1 - HA
TJ4—KNyHEFE?2 VFB2 1.208 1.245 1.282 v

TJ4—FNy I ERXE3 VFB3 0.15 0.2 0.25 \Y

(TALMIREA—+TRYY]

V—RER Ipso -7 -5 -3 MA |VDLS=0.5V
DU BER IDs! 0.1 0.5 1.0 mA |VbLs=0.5V
RA—+7vTERE VsT 0.45 0.60 0.75 Y

(RA4yFTAYY]

ON #£#1 Nch RON_NC 0.5 2 4 Q |lo=10mA
ON #E#1 Pch RoON_PC 0.5 4 8 Q |lo=-10mA

(FA4A4—FK]

H4A4—FBE Vi 600 710 800 | mv lo=10mA

F—troz—T4257099]

ON #E#l Nch RON_NGS 2 10 20 Q |lo=10mA
On #&#1 Pch RON_PGS 2 10 20 Q |lo=-10mA
')—% &R Nch ILEAK_NGS - - 10 HA

1)—2 EiR Pch ILEAK_PGS - - 10 HA

High EE IGH |VDDx0.7| VDD - v

Low EFE IGL - 0 VDDx0.3| V

AHER G 6 12.5 23 PA [IG=2.5V
4. TINA ALK

® B8 2 o= B oK E By & B
MIN TYP MAX

(HE#ETnvy)

HEBFE VREF 1.215 1.240 1.265 v

R34 JER IREF - 23 . mA [VREF=0V
O—KFL¥alL—v3ay N - 1 10 mV |IREF=-1mA

(FRFZIOV Y]

FIR AR | Fosc | 094 11 1265 | MHz |

(REHRTOVY]

DET10N XLy a1 8BFE VDONL 17 18 19 Y

DET10OFF RL v aEBE V/DOFF1 16 17 18 Y

DET20NRL v aEE VDON2 1.02 112 1.22 Y

DET20FF RL v aEBE V/DOFF2 0.90 1.00 1.10 Y

DET3ONRL v aEE VDON3 0.25 0.30 0.35 Y

DET3OFF RL v aEE VDOFF3 0.35 041 047 v

DET40ONRL v aEE VDON4 1.02 112 1.22 Y

DET4O0FF RL v aEBE VDOFF4 0.90 1.00 1.10 v

[(T/3( R]

TEHERER Icc 05 2 5 ‘ mA ‘No switching
O MMERRFELTHY A,
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vop [ O [ 1rg3 —
Base[ — IenD .
vee L 1 cs3 . <k
pLsl ] L Tvo1 I s 0 L
COMP I: :l C1H o : DET2 DET4 GSE;,?,"TDQ"E, R hd OVQZG
FBl ClL ]J_U— —L| oot ;; 0.01uF
ssL] Jca
PGND[] [ Jcon
sw [ Jesout o —{
G I: :I Vo2GS e Control 2
FB2 | T vo2
7;_0.3V
O
1uF ;; ;A‘NF VDD=2.5V
Fig.l1 EVEE& IOV
O E UEE R UL
PIN | " PIN | . e
NO. I F 4 HEE NO. I F 4 HEEE
1 GND | #EithinF 13 Vo2 | EF¥—URUTHA
2 VDD | LDO 71— KNy 9 ANmF 14 | VO2GS | F— btz —T 1 VTV —AHNEF
3 BASE | LDO R—X K34 JHAHF 15 | GSOUT | ¥— b+ z—FT a9 VO HAiRFE
4 VCC | ERANHF 16 C2H 754 05 a T U EREF
5 DLS T4 L4 RE— NAREERRF 17 c2L 754 05 a T U EREF
6 COMP | DC/DC irEHEIEESH 18 C1L 754 v arTUoSERRF
7 FB1 DC/IDC 74— EFN\vy o AA 19 C1H 754 v arTUoSERRF
8 SS YIJ RRE— kO VTSGR TF 20 Vol BFv—CRYTERANGF
9 PGND | Ei#hin¥ 21 C3 BFv—CRUTRSA KA
10 SW Ay FHA 22 GND | #&ihimF
1 IG F—broz—TFTaVITAN 23 FB3 | BFxv—SHRyTI4—KNvH AR
12 FB2 EF¥—CRUTI4— KNI AB 24 REF RNEREEH NimF
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@70y ikhe
- Step-up Controller
EEDC/DC DY FA—SEKTY,
IBEEE FBL A L.24V(TYP)IZH B K SICRA vy F 24 Duty ZHlE L E T,
FLEEBREEY I FRE2— AN S20. R4 YF 25 Duty (X SSIHFEEIZCKYFIEHEINET,
+ Charge Pump Control 1
EFv—Ry IOy FA—SEBTY,
IFEEE FB2 AY 1.245V(TYP)IZH B K SICRA vy F UV iREZEFIELET,
T DLS I FICK Y RE— MEEREMBZRETEET,
DLS EEM 0.6V(TYP)IZE|ET B ERA v F UV EE CILC2LIHEF R YHALET,
+ Charge Pump Control 2
BFvy—RUTOaY FA—SEKTY .
IFEEE FB3 A 0.2V(TYP)IZHE B LS ICRA v F U JIRIEEHIEILE T,
- Gate Shading Controller
F—hoz—FT4o5Oar rO—SEKTT,
IG IHFDAAIZEL Y Vo2GS, GSOUT M ON/OFF ##lfI L £ 3,
- Regulator Control
VDD EEEFANDLXaL—423aY bO—SEKTI,
VDD BEA 3.3V(TYP)IZ7% % & 51 Base i FEREHIE L £9
- DET 1~4
BHENAEEDOBREEETYT ., CORBESTREE S —F o AERICERSINET,
- Start-up Controller
EBH—4F7 U ADOHHEETT,
VCC—VDD—V01—V03—Vo2 DIETHEIT AL I ITHEL FT,
* VREF
RNEEEEFZERTSTA VI TYT, 1L.24V(TYP)EHALET,
- TSD/UVLO
BERE/EEERIMEHL/EER IO VY T,
BERERKILIC AE 175°C(TYP) T vy 4 L, 160°C(TYP)THEIRLET .
{EEELEERTILREE VCC A LBV(TYP)LLFTIC E vy REI U EEHET,

@ELH L —~ R
EEEMERFIE D =B H A1l VCC—VDD—V0o1—-Vo3—-Vo2 DIETILH END LS IZERE O —4F U RGlENEEET,
TRIZCRT K SIZHRES DETI~3 [FBRHAIHE ANREEED 0%(TYP)IZHEZEL-CLEZREL, ROTOVY FiEFHS
‘u’i‘;—o VCC
-?—

Reg [ O VDD
O Vol
Step up
DET1 CTL1
DET2 CTL2

Negative
Charge
Pump

O Vo3

Positive O Vo2
DET3 CTL3 Charge
Pump

BEF—47URAETIL

5V \Vee
0 | 2.5V
'/ VDD
0 !
: \V/e V4
| Vol
0 .
! Vo3
Fig2 BEIZ A SV Fv—+
www.rohm.com 5/15 2009.07 - Rev.B

© 2009 ROHM Cao., Ltd. All rights reserved.



BD8163EFV Technical Note

@7 T r— 3 VERRETE AR R
LEALEHDRERE
HAICERAT 234U LIEK. IMILDERER ILR. ANBREXRE INVAX ITEYREShET,

A -©o- VCC
IL INMAX+AIL DSERE 1

f Lt BN SIS L gL'L
B ILR L, by
Co

] lINMAX FHEFK
—L l
\t 777
7
Fig.3 a4 ILERKR Fig4a B h7 ) r—a vEKR
INMAX+AIL MERER IR ICH =0 WVWESICHBLTLESIL, COB, ALIZXRODANMNSKFYET,
1 Vo-VCC 1 . ; e A
AlL= ) VCC x vee X 5 [A] =L, £RA vy F T REEHK

Fr, a4 L DEBLIB0NEEDNSYXEHE I LEAHBYEITDT, +RICI—P U FH>THRELTLIESL, O
ANEFRMN. AN ILDOERERIRZBZIET L. ICHEBEFEEBETHAREENHY T,

BD8163EFV (AL > FE—FDC/DC aVN—2FlH%EFEALTE Y. a1 LOEICEVWTRELLINZEHZTo
THEYVET, EANE, LB, TEEOEI S, L=4.7~15uH DM ILDEZHREN-LET,

QHENBEDHRE
HAIZERY 30T CIE. Uy TLERE VPP OFRESL. BRAXEKO FOY JTEEDOHBEDNS 5. RE(E
DREMEZRBRL TSN, HAV Y TLEER. RAXLYKRFYET,

AVPP = ILMAX X RESR + féo X \\//(;C X (ILMAX- AZIL ) V] f=FEL. RS v F U IRAEH

HBVYITLEERNICEEFDLIITHREET>TLIEEL,
F1-. AEARERO KA Y TEBE Vor(E, ROXMSHELTLIZE,

VDR = X 10p sec [V]

Co

f=f2L. 10usec [ DC/DC IGEREDHEETT ., ChoD 2 DDEIRBEICAD LS. +A7—PUEEELL:
BEEOREZHELNLET,

@ANIAVTUHDEE
DC/DC A vN—ATld. E—VERVPAA-BARTENDZHAABICELILTUOYHARETY, TDH. AHa
VFUHELT, 10puF LETHAD 100mQ U TFTDEESR AV TF o 2#HBEWNVELET, COHEBNADANIVTUY
EFEELFETE. ANBRIZBREY y TILEENEEL. ICOBREBES ISR THREENDY T

L. COFHRFRBER. ANEE. HAEE. 1 VE V2B RAVvFUITRARBICEYEILLLEFTDT, EH
LLBI—CUF VI EBTITIEIBMNOILET,
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(A RIFE+H1ERIEE Rc, Cc DRTE
ALY FE—FREIETE, IMLEFRIEHIHIATWS LD, BEAaVTF oS EARERNSHES CR I LA —IZ&
BR—IVHEEN)MERRBERIC—D & AT o4 LT oYM ESRICK 5 O(AREH) A BB IREHE
BIc—2FHTEET, T TENEEBBOR—ILZXTryoILTEHHIC, BREEBEROHEAICTRENELSICCe &
RCTEOAZEMT 2T CTHEICHETEET,

T—=—FN—T54 Uk

1
: fp=
A —Tt\fp("’“") P 2 71 XRoxCo [Hz]
! fp(Max)
_ X ™ 1
Gan 0 _ [HZ]
LBl f2(ESR)= 2 1t XESRXCO

BEABIEBERDOR—ILIZDNT
HABRASEDT H & BFHEHR RoAEKLKR—
IWORRBITIESGTYES,

T '
Phase ! 1 1
ldeg] g, | fp(Min)= [Hz] —&QT%es

2 7t XRoMaxxCo

1

fz(Max)= 2 1t XRominxCo (Hz) —ERmEE

REIRIEAR AR A

BHEBIEEROEOIZDINT
HATUToHERELT B E. R—ILEFEEITIE
CBYFETH, E0BRBIELLLELA, (ShIX
AVTUYNR2MECHDEAVT YD ESR A 1/2
272518, )

A

Gain \
[dB]

Phase 0T 1
I | =
(dea) 00 4 fp (Amp. )= Hz]

! 2 7t XRexCe
Fig. 5 74 o— st

L

Ji - N >Vo
ik

Vee, PV EE Ro
VCC;J; cC. cc ESR
Sw
Rc

COMP Co —
GND,HGND o r
Cc l 7L

Fig.6 7 74— 3 VEKK

Cin

RELEREL—TEEZEHICIE. ROLSIZ, BHAVTUoHEEFERICE > TTESR—IL fp(Min.) ER=1HE
D CREOMBETEF YU EILTHIETERREINET,

fz(Amp.)=fp(Min.)
1

— - Hz
2 1t XRexCe 2t xRomax x Co [Hz]
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(5)Regulator Controller D& E
BD8163EFV [ZI&, 25V DL FaL—4aY FA—FHAABESNTH Y., SMHIFIZPNP ZHWNSZETLF2L—4

EMRTHENTEET, LFX2L—F0OTEREANF. RORXICEYI—DUEH2THIFLTLEEL,

lomax = 7TmA X hfe  [A]
fz12 L. hfe [&4MF1+ PNP Tr O EFRIGIGE

TMAIZRE TrD> Vo EFR

»—I—o VDD=2.5V

l 4.7uUF LLE®D
tS3vsavToy

2.5V
ADBED 2.5V DIFEIE. vCC
LX2L—2%#FERTILELNHY EFLEADT,
VCC-VDD £I[2 25V Z#AALTLEELY,
Base
L¥aL—4%
avka—3
c M~ %(r&
Fig.8

Fi-, SMTIFIZLEaL—42 2T IESIE.
VDD AAIZFDL X1 L—42Z2HNEEE
AALTLEZL,

3 UhF O
L¥alL—4% l 25V USDEE

Base
e 1| ]

Fig.9

6)Y 7 FRA— FEERIDERE
VI RRE—bE, BEBEOIAMILEROENE, EAEEOERBEA —N—2 21— FE2HCEDICRELERYET,
THRIZRELE VI FRE— FMEEOBEZRZEZERLETDT, ChESEIZEECLEZRELTTEL,
VI RRE—FE, BEBEOIAMILEROENE, BEABEOREBBA —N\—2 21— EHCEDICRELERY FET,
Figl0 ICBRE LYV I FREA—FREIOBEBRERLETNDT, ChESEIZREBERELTLESLY,

10

P
1

A
1

[

DELAY TIME[mS]
o
2

N\

0.01
0.001 0.01 0.1

SS CAPACITANCEJ[uF]
Fig.10 SS i ¥ & = xHE TR

AEEL LT, 0.001pF~0.1pF ZHE V- LFET, BREEZ 0.001pF LLFICERELFET &, HABEIZA—/1\—2 2
— MO RETHAEENHY FF . 0.1UF LLOBREEICHRELEFT L. ER OFF BICHBHFERFICERERLE
CIC 25T 5aEENHY £9,

Ff-. WEREOBEBERE —T U RA)DBHEBEEICIE. BRERXGRHF)EZSHEAC L,

BE. VI FRA— BB, ANBE. HAEE. &, 3M4)L, HABEHFIZIYELLETOT, BDIEHETD

RBETILOBELNLELET,
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(7)IBEEIE B DKET
IFEBMOBREIEIRDRESEICL TS, REHEAL L TIE10kQ ~330kQ #HEINV-LET, 10kQLUTDIE
HICHELET E. EHVEQOETEIBE, £ 3BkQULOIERICHRE LEIT L. NESREZEBERZDOAANATR
ER 0VAPATYP)Z &K YA 7Y FEEAKEL KLY ET,

l_f_‘ HAEET 1.24V

R8+R9 RS
= — X
Vo RO 124 |V]

Fig.11

@ EfFr—Ry TOHRE
BD8163EFV IZIZFF¥—YRyFar bO—SARBEINTH Y., BRECLESY—FEXEZERT S EMNTEETT,
ROKIZEY, HABEEZFRETEET, ZTEHEAE LTI 10kQ~330kQ ZH#E V- LET, 10kQ LITDIEHIC
RELET L. BHDERDETZBE, T 330kQ ULDIERICHELETT L. RHBREBIBEROANNA TRER
04pUA(TYP)IZ& YA Tty FEEAKEL Y ET,

Vozo lfﬁ_;ﬁ_alj_: 1.245v
Vo= % X 1.245  [V] c8 Rg%

1000~4700pF—|_
. %
Fig.12

HABEDA—/N—2a— bEFHLET S, R8 LIMFIICTUTUH C8EEMLTLZEL, BRE(EIE. 1000~
A7T00pF BEEZHRWV-LET. COMEANDIVTUHERBALET L. EHEENRIRT 2B HY T,
Tz, EAIF¥y—CROTHAEDLS ICREFHRAT A LT, Ab LAY BERBBORENTETT .
BEFMIEIROKXIYRESNET,
s Fo—TRTEDT 4 LA B t DELAY
t DELAY=( CDLSX0.6 )/5pA [sec]
=12 L. CoLs [F5MTHEE

QAaBEFYy—CRY TDOHRE
BD8163EFV [CIZAEXANF ¥—oRyTay FO—SHAREB SN TEY . REL L= — FEEZERT 52 EHARETT
ROKIZEY, HHBEEEZRETEFT, KXEEHMAE L TIE 10kQ~330kQ #H#HE V=L FI, 10kQ L;LT(D#E»#M:;;E
LET L. ENHERDBETERVE., £/-330kQ LLEDERICHRE LFIT &, RERREZEIIESOAN/1 7 RAEFR 0.4pA
(TYP) IZ&Y ATy FEBENKRELGYET,

V03 o0——

0.2v
Cc6 RG% h
R6
Vo3= - X 1.04+0.2V ERR
R7 M 1000~4700pF—|— @FB +
R7 3
5
REF %1.24v
Fig.13

Fi-, BERMIZNEEE T 200usec &Y FT,
tHjJ%J:T:U)T—/(—/J—F’&Bﬁﬂ:'@’éf‘&)l- R6 EMiF|ZAREC6 #HALTLEELy, BR=IEIX. 1000~4700pF
BEFHREW:-LET., COEENDOVTUOTEFEALEFT L. HABENRIRT 2ENLHY £T,
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OF5— oI —TAUIDRER
IG ANESIZKY. EAY— FEE# High, LowHIfHES €52 ENARETT ., HADERIEIMTTD RC IS Y REAT
BT, EIROFREMEE 2000~5.1kQ. I T oY ~DOEEMEIL 0.001pF~0.1uF ZHEWV-LET, COFEEANDHE L
LETE. DXROBLLETBLATREELSHY T,
TROEEZESEIZAV FRELTLESL, AVOHERKIIRDKLSIZHYFT,

AV= Vo2GS  (1-exp( - —YL yy v
CR
G tWH y
tWL L
tLH
Vo2GS H
AV
L
Fig.14
LIMIT
PARAMETER SYMBOL UNIT CONDITION
MIN TYP MAX
IG “L” Time twL 1 2 - us -
IG “H” Time tWH 1 18 - us -
Vo2GS “H” to “L Voltage difference AV - 10 - Y, tWL=2us,R=500Q*
Vo2GS “L” to “H” Time tLH - 0.1 - us AV=10V3%
TIMING STANDARD VALUE
EFv—URUT&Y
Vo2
7=k Vo2GS . N
Sr—Fay T—EESAN
IG il R C
TS T
_{ GSOUT
IC
Fig.15
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O7 7)) /ir— 3 Vit
KICARBRGITERIREIDEHELTEYEITA, CERAICH>TEEICHEOHERET2ICEVNET,
SMFERRERERE L CTOHEAITEHRE. FHHEDAL 5T BIERIE L SOIMIBRRVER IC DN YXEEZERELTHS
BIY—DUERTRELTIEEN, T, FEHEICBALF L TIBH TR LHERITHETEY FRADTITHRIIESELY,

@QAHNERE

5V or 3.3V

(b)ANEE
2.5V

Vo3 O__.:o_“"—”j__”—”‘
& =

1 . A OVOZG
REF O ’J_‘j»’j[‘ L1 E]1 3| P T
4 OOO0000000 F4iF

S
Vo2

O
I;El L\I?LJL[H;H |_||_H
VDDO—l—L[L_Q_ |
_""__Jw_»‘r_?r_;‘r_ i . —O Vol
FA %T;r—
Fig.16 i
Vo3
7| T o O V02GS
REF Oy 't‘ . L] L] ¢ I;F O Vo2
FNnnnonnnnnnn Tiz
O
\Il L L‘JTUL[H;H L
VoD by T E L
o I

(C)PMOS RA wF %A T D54

Vo3 H)j—ﬂm
I .

Fig.17

—9- QOVo02GS
REFQ_h.t‘ ’J_‘ T; g g S l;}’_—l—?—l—ovw
oo nnooonononnr Ti7
O
5 i T?UWE i
VDD -__,__ew_’,_’__”’_ > L . § L] O Vol
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Fig.18
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O A AHEmE R
2.VvDD 3.BASE 5.DLS,8.SS
vcc; vee ; % VDD
[ ] ]
: " -
6.COMP 7.FB1,12.FB2 10.SW
VDD VDD VDD
; g [ 1
I f WEH
111G 13.Vo2 14.V02GS
VDD VDD
Vo2 Vo2
200KQ
£ 0 £
15.GSOUT 16.C2H,19.C1H 17.C2L,18.C1L,21.C3
Vo2 Vol Vol
] * .
23.FB3 24.REF
VDD VDD
VDD
; b_
v
VWA
[ ] K
Fig.19
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Dt RAERICDONT
FMMEEXR VS RESREFOEMRAEREBA LSS, BWROTREAHY FT., BELEHES, Y3 —bE—FLLZ
F—TUE—FE BETEELADTHREIRRERZBZ DL S UHHE— FABESNDBE. £1—X%F, YENEG
REBHMEERT L OBBOELET,

2)GND BfIIZDULVT
GND I FDBELIFVLDE DEMEKEEICE WV TEH, RIEBRIZHED L SITLTLIZELY,

JEEREHZDINT
EREOERRETOHBBRERPAZEZ., +HY— DU ER BRI EIToTLEEL,
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