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el

M= EEE
BD81A24EFV-M / BD81A24MUV-M (4 35 V &ilEDH m BEANETEH . 45V ~35V
£ LED RSA/\TY., EERHS 4ch & 1chip [CAEL. X m 7] LED ERIEEE +3.0 % @50 mA
120 mA/ch H'eJEETHD. BIEE LED EFENCERETY . % m DC/DC FIREIREN . 200 kHz ~ 2200 kHz
FEAL> ME—RICHIGURE DC/DC IO\ -4%2NE 9 3L T, B n EERE : -40 °C ~ +125 °C
TREEZE U TEEULBIFZEIRLTVET . PWM AH m LED RAHAER : 120 mA/ch
[C&BEAAHIME(10,000:1@100 Hz)H'BIEET Y, B LED & KHAMEK . 10,000:1@100 Hz

BE m PWM s/VCLALE : 1.0 ps

AEC-Q100 X

- Kyor—-3 W (Typ) x D (Typ) x H (Max)
W LED BREAFBERFSAIN dch PURL VQFN28SV5050 5.0 mm x 5.0 mm x 1.0 mm
" REEAL>HE-FDC/DC I/ Y HTSSOP-B28 9.7 mm x 6.4 mm x 1.0 mm
m DC/DC IN\—-49RIRREIK#L S EfERAnIsE ' ' ’
B REHLESPE(UVLO, OVP, TSD, OCP, SCP)
B LED EFRER T HEEEAE(Open/Short) v
B VOUT T4 Fv—SHEEEARL
(RPEEMERIRTE) .
*1 Grade 1 %
A&
m  E8; CID(Center Information Display)/(=R)L VQFN28SV5050 HTSSOP-B28
m FE5-33> BD81A24MUV-M BD81A24EFV-M
B 329
m HUD(Head Up Display)
B ZOfhEESH/NE LCD (R

BER7IUTr—33a>EE

vee[an] |
i ; VREG lvn[sr [J [ Teoor
vee L
I
i Buck-Boost Application o
—
N o N
SYNC N e e
R, N W W Y
RRY N Y N
W o e
S Py
RPC
CpPC
ss
e
ES,J;
PWM
ISET
RISET
GND
SHDETEN |, LEDENI_J:_ - LEDENZ

O&mMmiEE : SVIDZEMBIELHEAERBEIEE OMMEHRRETEILTHENEEA
OARHMmIEKEFET No.7,235,954, No.7,541,785. No.7,944,189 [C&EDMREINTLEFET.
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i FEdiE R
VQFN28SV5050 (TZOP VIEW)
Y3z B
S EZ6 6 0k
RIEAZRERERERERE
LEDEN1 [1] =] comp
LEDEN2 |2] :""""""': ] ss
LED1 [3] E | =] vee
LED2 4] i E [] cs
LED3 [5] i E [ en
' EXP-PAD i
LED4 [5] b I =] vreG
ovp 7] [5] BOOT
[e] [o] [eo] [o] [eo] [] [
et
Pin No. I F4 W HE
1 LEDEN1 LED HHiHFAR—J)imT 1
2 LEDEN2 LED HiHimFA=—J)ikF 2
3 LED1 LED HhimF 1
4 LED2 LED HHimF 2
5 LED3 LED HHismF 3
6 LED4 LED HHimF 4
7 OVP IBEFERH T
8 ISET LED HAOETRKTE
9 PGND LED H73 GND
10 OUTL O—Y4 R FET RLA>iHF
11 DGND DC/DC J>/\—4473 GND
12 VDISC H B E R T
13 SW J\ 154 R FET VY—-RifmF
14 OUTH J\AH4A R FET &'— Nt F
15 BOOT J\AHYA R FET RSANEIR
16 VREG AEBEEE
17 EN A =T IViHF
18 Cs DC/DC I\ —AA D E R T
19 VCC ANEIR
20 SS VIRZA— NI T HER
21 COMP ERRAMP i
22 RT FIRBR SR E IR 1T
23 SYNC SNEBEIEAA D
24 SHDETEN >3- MEHAR—TIEDS
25 GND /IMESEB GND
26 PWM PWM SAAES AN
27 FAIL1 EERLN1
28 FAIL2 FEERFTN 2
- EXP-PAD EMEOELY PAD (GND (J3E#EL TUZEW)
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P RE
HTSSOP-B28 (TOP VIEW)
vee 1] O [ cs
ss | 2] [z7] EN
comp (3] . [6] VREG
RT [4] i i [s] BOOT
SYNC [s] i i [27] OUTH
SHDETEN (6] 1 EEY
GND [7] i i [ vDIsC
PWM |[8] i i [21] DGND
FAIL1 9] i i [20] ouTL
FAIL2 [i0] ! [2] PGND
LEDEN1 |[11] i EXP-PAD i 18| ISET
LEDEN2 [12] TTTTTTmmmmmmeoees ' [7] ove
LED1 23] [¢| LED4
LED2 |14 [15] LED3
iiF S8R
Pin No. T B BE
1 VCC ANEIR
2 SS VI RS- NI T B8
3 COMP ERRAMP i
4 RT RIREIR G TE IR UES
5 SYNC S EBEIEAA S
6 SHDETEN Sa-MEHAIR-JIVES
7 GND IMESEB GND
8 PWM PWM FREES AL
9 FAIL1 BEERKEN1
10 FAIL2 EERKHN 2
11 LEDEN1 LED HHimFAR—TIiRTF 1
12 LEDEN2 LED HHimFA*—TIiHF 2
13 LED1 LED HhimF 1
14 LED2 LED HAiHF 2
15 LED3 LED HHi%HF 3
16 LED4 LED HhimF 4
17 OvVP BEEERBIRF
18 ISET LED B HEREE
19 PGND LED 71 GND
20 OUTL O—Y4 R FET RLA>im¥F
21 DGND DC/DC J>/\—-4H73 GND
22 VDISC N EENEIRT
23 SwW J\AYA R FET V-t ¥
24 OUTH J\AHARFET &' — Nt F
25 BOOT J\ B4R FET RIA/NEIR
26 VREG AEPEEE
27 EN A%=J)VikF
28 CS DC/DC I>/\—-A AN BRI iHmF
- EXP-PAD Em0iREL PAD (GND (ciEfL T<IEEW)
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Joy/E
VREG _VDISC
i J J)OVP
UVLO TSD J OVP i
VCCL rec ﬁ OVP10
T ocp . JCS
Timer
ENL | pwm [ | tatch A FAIL1
BOOT
Control Logic OUTH
DRV
CTL SW
yi.gWM J ¢
SYNC D | ["sLope + ™ OUTL
0sC VREG
RT
DGND
COMP(
OCP OVP LED1
55 — SS LED2
LED3
Current driver < LED4
PWM
> J I
D B PGND
ISET Open Short Detect
ISET
O— Open Det
Timer —| Short Det |
Latch
GND E | FAIL2
SHDETEN LEDEN1 LEDEN2
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&0y E{FEHeA
BN BIBE . SHAER Typ BERDET.

1. E#EE(VREG)
VREG J0v4(4, EN = High B 5 V #45U VREG i FICHHLES . VREG BEFNEEEOEREL TUERENES, 2 IC
NTEADIHRFZ High BEICEFEIIBRCEERTIEETT A IC UAMDEEHEIGETTEEE AL VREG (C(F UVLO FREXN
THO. VCC 1 4.0 V BIEND VREG £ 3.5 V L E TEIEEAEIELIAS. VCC A 3.5 V U FER(E VREG £ 2.0 V U FICASE
{BIEUET . BRBREM. BIEEAF(COWVWTIE Table 2. ZAREMBEDIR B ZEARBFEMEC DOV TZISIRZE V), VREG IfiF(C
(AEARBIERSELLTESI)- 0572 Curee = 1.0 PF ~ 4.7 pF OEEESFEVLET., #EZE(E 2.2 uF TF. Curec HiE
FEENTORVMEA, RIFREORZEBECRDETDTTEBILEL,

2. ALDRRSAN
Table 1. LED wlftlzmIE

LEDEN1 LEDEN2 LED1 LED2 LED3 LED4
Low Low ON ON ON ON
High Low ON ON ON OFF
Low High ON ON OFF OFF
High High ON OFF OFF OFF

EARAUBVWESBRRSANHANHZEE, LED inF(EFA—T>(CU. LEDEN1, LEDEN2 i FASICTEALRBL ch ZATUTIEC
LOBRAVNLET . HIBER(S Table 1 DBOTY, ALBVWEER RS/t 7% LEDEN1, LEDEN2 i F CAIBRFICA-T>
[CUIBE. AT ARENEMEL TUEV\ET . LEDEN1. LEDEN2 (& IC REBTIINAILTHD. A-TARRET(E Low &1320D
F9, &z, LEDEN1, LEDEN2 #%F% VREG (C#E#iU. High (GRIBEEISIENBIEETY, LEDENL, LEDEN2 i FDimiE%z
EMERICUINBEZZLIFTEZEA,

(1) BAERDKESECDVT(RIseT)
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I ep [MA]

RISET [kQ]

Figure 1. Iep vs RISET
HAIER Liep [FRLELOKRDDENTTRETT

Iigp = 5000/RISET [A]

Riser IBOEMEEEHE 41 kQ ~ 250 kQ TY, £z\ Riser BZEMER(CHINB R B LETEEH A N IC (& ISET lnF&
GND RIN'2a—bUIGEI(C LED RFEBERNSRETZH0MEE (ISET-GND 23— MRE) FABENTVETD,
Riser lBHY 4.7 kQ BUTF (L2383 3— MARESHIRTL LED &%k OFF LEY,
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2. BLYBPRSAN - wE

<LED &R EMBIASVEEDFER>
PWM RY¢EE. PWM = Low Tld LED ERNMNT LED i FEE (Viep) =D, PWM = High Tld Viep (& 1 V (CHIfEHIEN
9. LED EREEMPLH NI T OB EREIMIIEPRDIETECLHTIE PWM OII5_ENDEFIC Viep 7245 -21-8 32
ENBDFET , $FHCERT LED BRNIAZVBEICTI Y- 21— RENIRERDES, 207> —>1—MIEoT Figure 2(a)D&3(C
BRRIAIC LED BARME T 92En®mDET . Figure 2(b)(CT7>F—>1— NBEERTERIRER LED EfRZRUET
T —21—Ml&oT LED ERMBEMMNICIETUTS LED OB5DFCRIBVCEEHNFT , NI RIETOFHIEEIToTLERE,

RENRERR TOCHERZSFEVELFT .

120

PWM

Vieo \[,—\,‘ LED#F Fl#HIE E

—+-AVdrop = 25 mV
--AVdrop = 50 mv
-s-AVdrop = 100 mV

ILieo [mA]

w
o

AVdropldLED% 7 JfH=EBIT (Min 0.9 V) LT 270921 - MaxRLET.

/’5‘ Ya—+h
(Avd
() o) -10 o] 20 35 50 65 80 95 110 125
Ta [°C]

(a) PWM FAXBED Viep Liep DFIZJFr—h (b) BEELRE(Ta) vs 5XEIEER LED &R (Iep)

Figure 2. Vigp i FO7>45—->1—had LED iR ORFR

(2) PWM FEF(CDOWVT

500 ns/Div 1 ms/Div
S e . | et 1WA . Y i
PWM ' o 5 PWM S
(2 V/IDiv) ‘ (2 VIDiv)
[ e —————— L (7P e
lLep
llep (50 mA/Div)
(50 mA/Div)
¥ B
(@) PWM = 150 Hz, Duty = 0.02 %¥H¥ I, ep K2 (b) PWM = 150 Hz. Duty = 50.0 %8F I, ep JKHZ

Figure 3. PWM SBSBE0BIERAZ

BIRRIA/\D ON/OFF 7 PWM iimF THIFILEI . PWM iiFd Duty LtEh' Iiep @ Duty LbERBDET . PWM SN ZLRVNGES
(100 %)(F PWM #iF7% High BEIEL TIRCESHEFEVLET . 100 %DBsH'EREEAS<RDET .
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#IOVIEESHEA — RE

3. HE DC/DCIV/N-4
(1) LED BEFI#IOWVT
ABEFET(E LED ONY—REFE(LEDL ~ LED4 IiHFERE)ZIREL, 1.0 V (TRBL5(C DC/DC 2N\ -4H & FE(VOUT)
ZHEIEILET . 8380 LED HA%ZEMESETLSESE, LED O Vf '"REEWVFI0 LED inFtha% 1.0 V &R3L3(CHIEILE
9, LIehDTHBO LED HA(E VF (F5DEDRIFRVEELRDFT ., VF (5D (ERAEMBITT LOREREZBFEVNLET,

B x V;(d5D& < LEDZ3—MRIEEBE(Min) — LEDHIHIEE (Max)

(2) BEERE OVP(OWT
OVP i FIIFHABE(VOUT)DIEFIT D EZANILES . OVP I FEEN 2.0 V UL EICRZEBEBERENEIEL. DC/DC
AAYF>)% OFF LEY . OVP DERTEME(E LED DEFIEE VF (F5DECLDREL TKIZEV. OVP EhfE#, OVP i FEEN
1.94 V FTET 5L OVP (FARBRENF T

VOUT = {(Rovp1 t+ Rovpz) / Rovp1} X 2.0

VOoUT : HHEE
Rovp1 : GND il OVP iy
Rovp, : BIBER OVP &1

TBBERENMNOFT . HIZF Rover = 22 kQ. Rovez = 330 kQ DiFE. VOUT A 32 V BLET OVP ihhDFET,

(3) FBEHE DC/DC IN—HOFHREEEL fosc [CDWVT

1000 - \\
1
T
=,
(@]
s
100 N S
1 10 100
Rer [kQ]

Figure 4, fosc VS Rrt

RT i FIRIZIEH T BTEICLD, RIRERERZRTE I HIENBIRET T o Rrr (CLDT IC AR T HICH S 2T IMEBER
REL. CNICEDEIREBNZELET . ERROT—FETRROERINESE(C, Rer DIRFIZERTEL TS,

fosc = (81X 10°/Rpr) xa  [kHz]
81 x 10° FEIFEABP TREDEL. aFMEMREERDFT,

(RT: a = 41kQ: 1.01, 27kQ: 1.00,18kQ: 0.98, 10 kQ: 0.96,3.9kQ: 0.91, 3.6kQ: 0.9)
HERSEENOREDSS . BMEORIIN CETEADTIERLZE,
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3. HBEFEDC/DCOVN-4F — #Hii&

(4) SIEPREIEARNREEICOVT
SYNC i F(IOvHESE AT 2L T NEPRIRER IR E 3N TEET,
DC/DC ZAYF > BIERICHMEBRIEAN S AEPRIRICEIDE Z BV TCIZE W, SYNC IfiFCA TSN/ OvIIII5 EMDIvE D
HBINEROTVET , SNEBATIELRERE RT i FIEI CERE LIS RIREIRGE 21120 %IATATILTUIZE W,

(5) YIRAZ—KSS (E2LT
SS I FICE R (Cos ) BIBHT BTLICLOT, B OETRICHIRENFRNSEBOMNIE N EELZIIS EFBTENTEET . TNIC
£0, BHEBEOA—N—21— MO ABREBCENTEET, SS HARBRAULRVES(E. SS BTFAA—TUILTIZEW,
SS BFRIOEHICOVT(E. VIR — NERIDBRERSBU TR,
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3. HBEFEDC/DCOVN-4F — #Hii&

(6) Max Duty [CDWT
DC/DC Z1wF>4Jh Max Duty (CRIETZLFIEED VOUT BENME A TERGRD, LED HAERDK T RitiRREOR Y
([C&B LED SEITHHECRAIEEMENSHDFET . Max Duty (CELEURVEIRANZEM. BRIEAHCTIHERAVEECESBREVLE
3_0

(7) BFERFD DC/DC A1yF I HIHH(LSDET)(CDWVT
LED1 ~ LED4 it FDS5&EKVEE(DC/DC IMEEFE)N 1.24 V 2i#82%¢ DC/DC IXN-FDA(vF>)% OFF L.
COMP BE(R1vF>Y Duty)%{#H59% LSDET HEENEMFLET . COMEE. LED AT B5RE VOUT BEMBREC
BOIBR(C, TREC VOUT EEZIE T REULAIYF>YJ Duty 27792322 BHIELTVET . LUFIC. LED4 A OPEN
(ST B DEMESZSEEHUE T .

(8) PWM JULRE DC/DC RAYF I BIEICDNT
PWM JULZADIITFO#E. DC/DC DRAAYF I EME%R 12 JULZAE AL, D% PWM = Low ORElE DC/DC XZ(vF>4% OFF
LEY. BE PWM = High (L3¢ DC/DC Z1wF>4% ON LE Y, ChIZLD. PWM JULZIBHEEVS S TN BRI
U. BEUR LED BRZEH NI RIENTEET,

PWM

L e————— 2502

LU JUPUL

VOUT“\/(T—\/
VOUTH#R#F ; ;

OUTL

RZELILEDERZHA

lLep
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#IOVIEBESHE - ®E

4. {REEHEEE

Table 2. BARFEHAEDIRHEFLARHIFENIFICONT

SHDETEN | o

‘ EN=Low or UVLO

A

Counter I

\ Counter ’_/'—-

C

. dan
{REEMHRE IR S ENF
[1&i] [#RBR]
VCC = 4.0V HD VREG St o£T0Ov)%
UVLO VCC < 3.5 VEULIE Vyreg < 2.0V N )
Vvreg = 3.5V Sy NI
VREG 4to2Jovo%
TSD Ta > 175 °C Ta < 150 °C R N
YNNI
OVP Vow = 2.0V Vow £ 1.94V DC/DC Z1AwF>4 OFF
OCP Ves < VCC-0.2 V Ves > VCC-0.2 V DC/DC Z1AwF>*4 OFF
V < 0.57 VFEEE
ovP o EN Uty SBAEBSERIBE
LED1 ~ LED4 oWL\gNHH 0.3 VLT )
ScP . or VREG Mst02 T 0v%
100 ms BFRIRIAL. & _
UVLO Utyb vF OFF
(fosc = 300 kHz H%)
. . EN Utzwh
LED A — TR E LED1 ~ LED4 oWL\gNHH 0.3 VLT o RETF RO
—JARE r
DV =20V LED E#5vF OFF
P72 Vowe UVLO Utk 7
LED1 ~ LED4 oL\SNMh 4.5V BIE EN Uty b BRI
LED >3—Mx&& 100 ms BEFEii%@E%&. % or RHEF > RIVDdy
(fosc = 300 kHz BF) UVLO Utzy b LED &iR5vF OFF
FAIL1 Z| FAILS Kj
OPEN [ X
SHORT =N

REISTHNER TOvIR

FAIL1 (X OVP. OCP ODL\SNHHEMELIZEE. FAIL2 (& LED OA—-T> /S 3— MEEELL(E SCP OWITNHHEIELIZEF(C Low
HHERDFET, FAILL. FAIL2 i Fh 5D A(E. EN DIZ5_ERDELLIE UVLO OFEBRICEH>TUY haN. HighJRBEICRDE T,
Ffz. EN = Low B, UVLO MBS ERTEIRAEEBDF T, FAIL S5 FICLBTSH B NRERSNRVESIE FAIL i FEA—T>
BLLIE GND (CHEHL TIECEIBBAVLE T . FAIL I F(C LB T35 H %R 31553, FAILL, FAIL2 ifT% VREG I FIC
TWTPvTITBEnERLET, SV PyTIEIEL 100 kQ #HERUET,
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4. {RiEHRE — HRE
(1) REEIREMERLEEEE(UVLO)
VCC h' 3.5 V LU F#/z(E VREG 1t 2.0 V U FICRBLAREBEZEMER LEEIEE(UVLO)HMEIE. DC/DC IVN—4EAL Y MRS
4)\HEBIC OFF LET, VCC 1°4.0 V BIEND VREG H' 3.5 V L EICHR3E UVLO HMRBRENET
(2) BEWEE(TSD)
FyHREN 175 °C LU EICRZEBUERFEIER(TSD)NMMEIE, DC/DC I2/N—9EHL > MRSA/)UH OFF LES . FyvHREN
150 °C A TF(CRBLIERULET.
(3) BEEREMOZ(OVP)
DC/DC H7E&E/E%Z OVP Imn FEECLDIREL. OVP i FEEN 2.0 V U EICRZEBETIRE(OVP)IMNDET , BEE
{REENDNBE DC/DC ZAYF> 4% OFF LEY . OVP I FEEN 1.94 V U FICRZEBETERENSEIRL. DC/DC Z(v
FOONBRULED,
(4) BERRELIIE(OCP)
IMIICHENZERZ)\A P4 MR EIEFUCIDEEARB U, CS IHmFEEN VCC-0.2 V A TFICRBEEETRIFE(OCP)H O
NET, BERFENIINDBE DC/DC ZAMYF>H% OFF UET .
CS IHFEBEN VCC-0.2 V DK BLIBERIRENSE)RL. DC/DC RAMvF >IN BRLET .
(5) HBEBIREMER(SCP)
EENEF, SS IHFEEN 3.3 V (CBBET BL. HFRERERES(SCP)NEMET DIRFECRDE T, LED1 ~ LED4 iHFOLINH
N0.3 VIITFELLIE OVP ImFEEN 0.57 V LITFICRZE. ABSNTWSHI ABMENBIEEINE T . HU> DOV ERE
#E RT TREZNS fosc AREEERD, 32770 H>RT DC/DC I2N—FEAL > RRSAINHSYF OFF UED, fosc = 300
kHz ®i5&. 100 ms 4(C SCP B h0Ex T, hI>EMERIC LED1 ~ LED4 iimFDIARTH 0.3 V I EELL(F OVP iimF
BEN 1.0 VUL EICRBEAIAIEUTY RSN, SCP [EIHhDDERA.
(6) LED A—TAREME
LED1 ~ LED4 i FEBEOVNINHAN 0.3 VLITFHD OVP IHFEBEN 2.0 VU LEDEE, LED A-TURENDND, A—-T>
1ol LED Blm#5yF OFF LET.
(7) LED 33— MzEE
LED iHFEEN 4.5 V LI EERBEANREESNTVSHIABERRIAEINE T . hDU>ADIOYIEIREE RT TRESNS fosc
BEREERERD, 32770 12 RT2a— K LED FIOH AL MRS\ ESYF OFF UET, fosc = 300 kHz DBE. 100 ms #&IC
2a-MRENMBEET,
PWM A5 ERFE PWM = High BfD# LED 23— MRENEZITVE T, hUABIERI(C LED >3- MERFDERBRENZEHNT>
AFUyhaEn. BEEMEIREEICRDEY . LED 23— MEt ez EALRVE ST, #28)AT(C SHDETEN #%F% VREG (I
WPV TIBIETIa— MEH AR OFF 932ENTEEY ., LED 33— MEHHEER{ERT 3I85(3 SHDETEN % GND >3—b
[CLUTKEEE W IBEEED(C SHDETEN G FOimIE2INE X3 LFTEE A
(8) PWM Low Xfi&HEEE
EN = High 4RRET PWM A D Low XEZHI>NLET . hU2ADTOYIREIRENS Ry TRED fosc BLIREERD, 32768
H>NC VREG DINOEMERISLELFT . fosc = 300 kHz ®I%A&. 100 ms 4(C PWM Low XEIM&HERDFT,
www.rohm.co.jp ) TSZ02201-0T3T0C600070-1-1
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4. {REEMEEE - M

(9) HAOBEMREBEIFE(VOUT TAAFv— ke
VOUT (CERINER O TUVRIRAE THLBILIIZE . LED 055 DN RAT ZuIEEMENDDFET . 2DIth. #LEIFFIC(E VOUT DOIRE
HRBEERDFIH, OVP SERIEIRE DI EBIRIRIZ CLEBRI MBI 2IEEN DD s, AHIETIIH BT
BRI (VOUT T1AFr—SHEE) ZERITTVET, VOUT TRFv—SHkaeld. REE -BE7Vr—2a  CERTEETT.. 7
BRE - BRET7IUVT -3 08530 d VOUT & VDISC imFaiEfil T<IZEl, VDISC inF% VOUT ((IB#td 3L T,
DC/DC [@l#& OFF BF (EN 32 T (B RER)(CH D DIXBEREZMELE T . IERR toisc (FUTORTERENET,

__ 3xXVOUTXCoyr
tDISC - - [S]

4XIprsc
tpisc . DC/DC I\ —4H RS
vouT :DC/DCIN—-4HANEE

Ipisc  : TAAFv—SEBR

TOI37LD, ZERO VOUT BED 25 %RHIBITD Ipisc B2 KD T ECHRALTUZENV, FIX(E VOUT = 20 V TIE
ROIBE(E. VOUT = 5 VB Insc fB(# 76 mA)E ERIARAUTTAAFr— B RIRETEL TS,

LED 0550 %iNZ 316, FBieBIbF EN = Low DRI torsc MA_EFEIRL TUEIKEIBFEVLET .

CZTRDE torsc (FBEBETINDT, IR TOTHEREBFELLET .

0.12
0.10 //,
0.08
Z /
- 0.06
Q
L
0.04 /
0.02
0.00
0 5 10 15 20 25 30 35 40
VOUT [V]
Figure 5. Ipisc vs VOUT
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HEHRATEH (Ta = 25 °C)

E B Hw=1 EAE BAfi]
BIRET VCC 40 \%
BOOT, OUTH IHF&EXE Veoor, VouTH 45 \%
SW, CS, OUTL imFEE Vsw, Ves, Voutt 40 \%
BOOT-SW i FREIEE VBooT-sw 7 \
LED1 ~ LED4, VDISC HAOEE VLEDN (n = 1 to 4), VvDISC 40 \
PWM, SYNC, EN ImFEE Vewm, Vsyne, VEN -0.3 ~ +7 Vv
VREG, ?HYP, FAIL1, FAIL2, Vvreg, Vovp, VraiL1, VraiL2, 0.3 ~ 47 < VCC v
SS, RT imFE&EE Vss, VRt
LEDEN1, LEDENZ;_,ISET, Viepen1, Viepen2, Viser 0.3 ~ +7 < Vures v
COMP, SHDETEN mF&EE Vcomp, VSHDETEN
EEEAENRE Tjmax 150 °C
R REEH Tstg -55 ~ +150 °C
LED HORAE Iiep 120™ mA

ER L EERUESWERESEREOENRAERCBIIBEE. HIEELIMBICEITTEENDDET, F2. 23— M- REKEA-T>E-RRE, BIRIREZIRET
EFBA B BRARERREBIBLIBFARE- RIBESNIHE. L1-XREVMIBN BT 2 EREHL TVLITBLITRFABAOLET .

R 2

93, IMABIEEEZAE(T D, MEREZEATIRL. BRSESENREZBR RV IBMETUCTREIEL,

*1 1ch HEDOBRETY FESREHE (T)ORAEZBIRVEIR LED B EZSMILEY.

BN

| REEAIPREEZBZLORSEAZENET L, FYTBE ERICLD, IC ARDEBEZBILEEILOBIET  REESENREZEBABEFEIRY 1 12 &

_ HARHU(Typ) o
IS Bl * "
5 imEike | ammme | U
VQFN285V5050
Sy 23 —EARIRE KT 03a 128.50 31.50 °C/W
v —)\whr—3 FEFRORBIEWEIE/(SA—5"2 Wyt 12 9 °C/W
HTSSOP-B28
Sy 33 —AEIRE IR 03a 107.00 25.10 °C/W
Sv>33>—)\wr—2 FERORIEMEIE (SX—45"2 Wyr 6 3 °C/W
HIEEAR EARtA BEARTE
1/ FR-4 | 114.3 mm x 76.2 mm x 1.57 mmt
1EB (&m) 8
SRSE) T —> iREE
ESTS VIV A 20 um
+ AT U B H
H—IET™
SAIE NP 5
|EEMR Bt BER~TE PoF aE
48 FR-4 114.3 mm x 76.2 mm x 1.6 mmt 1.20 mm @®0.30 mm
1EB &m) HH 2/EH. 3[EB (WE) A 4 /=8 (Em) 5
gRSE)I T —> HEE FRsE/I A —> fREE gRsEIT—> EE
SN , .,
AR LA 70 um | 74.2 mmO (EESF) 35 um 74.2 mmO (IESH) 70 um

*1 JESD51-2A(Still-Air) (4L,

*2 Sy avns)\wr—2 (E-)VRERS) EEAFROETOBYFE/SX-4,
*3 JESD51-3 [CHEHIL I EARZ 5.

*4 JESD51-5,7 (CHEBLL = EARZER

*5 BiBLT, 2EOIELERY 2. BEE7> RF—ICiED.
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HESZENVESRATF

IE B Hi=) &/ Exbi-3 A ==Ly}
EREE VCC 4.5 12 35 v
EERE Topr -40 +25 +125 °C
DC/DC FiRERER fosc 200 300 2200 kHz

s kD K 200 BLL(E 2200 5L
5] H| =3 Hhy*¥2 *¥3 g

IHEDFIRRERER fsvne fosc X 0.8 DELA 300 fosc X 1.2 DKL kHz
S4EBEIEA/ VLR Duty Dsvyne 40 50 60 %

*1 VCC IRFERDEEAIELET . BRI ODAIE—F>ACLZEBE ROVATERIZZE 0,
*2 SNEBREIHARNREEFIBURVESEE. SYNC SEF(EA—T>F(E GND (T3EHL TR,
*3 S EBEIEAE R E(E R 9 AR, R THEFRIREIREUCTIDE X 2R EDEMEFATNRNTLIZE,

EESRM (SM O EREER)

' B E] B/ RAE =P B
VREG &= Cvrec 1.0 2.2 4.7 MF
LED EBitsgEiRiL Riser 41 100 250 kQ
FEIRER AT N 3.6 27 41 kQ
YIRS —-  NEEHRTE Css 0.047 0.1 0.47 uF
www.rohm.co.jp ] TSZ02201-0T3TO0C600070-1-1
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A AR E SR
AHDHERBFEEE(VCC vs VOUT)ZMUTFICRULET . FELY 5T ANBE(VCC)ISH I B D EBE(VOUT) Dt ENFEEHZ
RUTVET, i, FaL7 —930-LHARIRICEIZEET - THD . REEOEMRERET -y MWFORRIC (3 S EMFHERR D _E A
TEEFIHRBRELELET

vee [V] vee [v]
E -

35 fommmemmmemmmemmemeeeeeeees 85 fremmmmemmseem e

HesEETFHE

2 T == HEEE B SRR
15| A ,
45 - 45 e —
! %285 out v) 9 .35 yourm
@ fosc = 300 kHz, I gp, = 360 mA @ fosc = 300 kHz, I ep, = 200 mA
Eﬁm = LED: LED
vee [Vl Vee [VI 4
a5 T ——
14 HEEE B e
| pacencccapicnmmcnammsmmnaannn
45 [y N e S
8 323567 (V) 12 3235 your [v)
3 fosc = 2200 kHz, I epn = 360 mA @ fosc = 2200 kHz, I, 5, = 200 mA
VCC [V] VCC [V]
T S
s HEEE eI
5 k S
4?5 32 35 m‘w V] 1I2 3I2 35 \:ouT %
® fosc = 300 kHz, I gp, = 360 mA ® fosc = 300 kHz, I ep, = 200 mA
SRR &) LED — LED
VCC [V]
a5 35
22
14
I 32 Byour V] o5 2 % your ]
@ fosc = 2200 kHz, I epn = 360 mA ® fosc = 2200 kHz, I, 5, = 200 mA
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ESISFE HTIEEORVED VCC = 12V, Ta = -40 °C ~ 4125 °C)

B’ B8 o] &/ i BA BAfi] %
EN = High, SYNC = High,
[OFRETR Icc - - 10 mA | RT = OPEN, PWM = Low,
ISET = OPEN, CIN = 10 pF
AV IN1ER Ist - - 10 HA EN = Low, VDISC = OPEN
[VREG]
EEET Vires 4.5 5.0 5.5 V| Ivees = -5 MA, Cyrec = 2.2 iF
[OUTH]
OUTH _E48 ON #&#1 RoNHH 1.5 3.5 7.0 Q Touth = -10 mA
OUTH Tl ON 3Kt RonHL 0.8 2.5 5.5 Q Iouth = 10 MA
OCP #&HEFE Voumrr | VCC-0.22 | VCC-0.20 | VCC-0.18 \%
[OUTL]
0.44 0.80 1.15 Q ITC‘_’:LL :2'512CmA
OUTL ON iE#1 RonL Tourt = 10 mA
0.20 0.80 2.10 Qe 195 o
[Sw]
SW ON if# Ron_sw 4.0 10.0 25.0 Q |Isw= 10 mA
[ERRAMP]
LED #HlIfHEE Viep 0.9 1.0 1.1 V
COMP >>V&Ejfi Icompsink 35 80 145 MA Vieon = 2V(n = 110 4),
Vcomp = 1V
COMP Y~ 85 Icompsouce | -145 -80 35 pa | Vien =05 V(n=1to4),
Veowp = 1V
[FRixEz]
FIREREE 1 fosc1 285 300 315 kHz | Rrr = 27 kQ
FIREREER 2 fosc2 1800 2000 2200 kHz | Rrr = 3.9 kQ
[OVP]
OVP *ﬁﬂj%& Vovpt 1.9 2.0 2.1 \Y Vovp: Sweep up
OVP tZa‘-U*)X'FE VovpHys1 0.02 0.06 0.10 V Vovp: Sweep down
www.rohm.co.jp ] TSZ02201-0T3T0C600070-1-1
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BESNEE - BT (HTIEEORVRD VCC = 12V, Ta = -40 °C ~ +125 °C)

B B | ws | B | B | mA | B | £
[UVLO]
UVLO R EE Vuvio 3.2 3.5 3.8 \% VCC: Sweep down
UVLO EXFSRIE Vunys 0.25 0.50 0.75 \% VCC: Sweep up, Vyreg > 3.5V
[LED H75B]
Iiep = 50 mA, Ta = 25 °C
-3 - +3 % Aliepr = (Iteon/Iepn_ave-1)x 100
(n=1to4)
LED ERMEM(ESDE Iiept Iiep = 50 mA,
Ta =-40°C ~ +125°C
5 - +5 | o
° Aliepr = (Itepn/Itepn_ave-1)x 100
(n=1to4)
Iiep = 50 mA, Ta = 25 °C
-3 - +3 % Aligpr = (ILEDn/SO mA—l) x 100
(n=1to4)
LED ERfExt(E50E Iiep2 Itep = 50 MA,
Ta =-40°C ~ +125°C
- - o)
> 3 % | Alieos = (Ieon/50 mA-1) x 100
(n=1to4)
ISET &£ Viser 0.9 1.0 1.1 \% Riser = 100 kQ
SEALLES [\ )P = _ _ fpwm = 100 Hz ~ 20 kHz,
PWM RYEE/INVCLRNE tmin 1 us Lo = 20 MA ~ 100 mA
PWM JEiRER frwm 0.1 - 20 kHz
[fREEIESEE]
LED A—F AR EBIE Voen | 02 | 03 | 04 | v |Vemin=1tod)
Sweep down
LED 33— M&HEE Vsiorr | 42 | 45 | 4.8 Vv \S/\L;Z;;(Ep: 1to4)
LED 23— M&H _
SvF OFF JRIEESRS tsHorT 70 100 130 ms Rrr = 27 kQ
SCP SwF OFF JEZERFR tscp 70 100 130 ms Rrr = 27 kQ
PWM SwF OFF iEZERFRE trwm 70 100 130 ms Rrr = 27 kQ
ISET-GND 23— &
43— ’9“)1/ MZ IsetprOT - - 4.7 kQ
LSDET & HEE VispeT - 1.24 - \
[OYYIAREE]
. EN, SYNC, PWM, SHDETEN,
AJ1 High &/ VINH 2.1 - VVREG \ LEDEN1. LEDEN2
A% Low me  owb | - | os |y | ElSNC P, soETeR,
Vin = 5V (EN, SYNC, SHDETEN
[S5hv =y ’ ’ 14
ABDER I 15 50 100 HA PWM, LEDEN1, LEDEN2)
[FAIL A (A=Y RL1>)]
FAIL Low EB/F Vo | - |01 ] 02| V [Imu=01mA
www.rohm.co.jp ) TSZ202201-0T3T0C600070-1-1
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T4
(BET-9 RIIEEDRVED Ta = -40 °C ~ +125 °C)

10 5.5
T 8 I ' [ E 5.0
E 9
g
26 < , =
» Q 4.5
2 £
s
5 8 4.0
O 2 QL
Q
o4
3.5
0 -40 0 40 80 120
5 15 25 35
Supply Voltage: VCC[V] Temperature : Ta [°C]
Figure 6. Circuit Current vs Power Supply Voltage Figure 7. Reference Voltage vs Temperature
(VCC =45V ~35V, Ven = 3.3V, (VCC =12V ~35V,Ven =33V, Vpwm =5V)
Vepwm = 0V, Ta = +25 °C)
400 3000
g 350 g8 2500
—- ~
& g I
@ 300 g 2000 S
3 =
g g
[T [T
c o
2 250 £ 1500
& &
3 2
o Q
200 1000
-40 0 40 80 120 -40 0 40 80 120
Temperature : Ta [°C] Temperature : Ta [°C]
Figure 8. Oscillation Frequency 1 vs Temperature Figure 9. Oscillation Frequency 2 vs Temperature
(@300 kHz, VCC = 12V, Ven = 3.3 V, Rer = 27 kQ) (@2000 kHz, VCC = 12V, Ven = 3.3V,
Rrr = 3.9 kQ)
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HET—-9 - wE
(BET-9 RIIEEDRVED Ta = -40 °C ~ +125 °C)

60 —~ 60
<t <
8 8
1] I
i’ 40 S 40
T <
< 30 E 30
B c
ol g
= 50 | ~ 20
"E sk
2 &
3 10 9%’ 10
X Y o)
0 ' 0 " -40 0 40 80 120
0 1 2 3 4 5 _
LED Voltage : Vi g, [V] (0 = 1 to 4) Temperature : Ta [°C]

Figure 10. LED Current vs LED Voltage
(Ta = 25°C, VCC =12V, Ven = 3.3V,
Vieon = sweep (n = 1 to 4))

Figure 11. LED Current vs Temperature
(VCC =12V, Ven = 3.3,
Vieon = 2V (n = 1to 4), Vpwm = Vvrea)

100 100
95 95
~ P—_'—__.___—‘_-—_‘—‘_—-
X 9 e
— ——— ;EL
cC g a0
S &
E w
85 85
80 80
20 40 60 80 100 120 20 40 60 20 100 120
LED Current : Lep, (n = 1 to 4) [mA] LED Current : I gp, [MA] (n = 1 to 4)

Figure 12. Efficiency vs LED Current(n = 1 to 4)
(Buck-Boost Application)
(Ta = 25 °C, VCC = 12 V,Ven = 3.3 V, Vpwm = Vreg,
4 LED loads per channel, all channels have loads)

Figure 13. Efficiency vs LED Current(n = 1 to 4)
(Boost Application)
(Ta = 25°C, VCC = 12 V,Ven = 3.3V, Vpwm = Vvreg,
8 LED loads per channel, all channels have loads)
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LYV Fr—b (BHEIEREHE-RESHFEF)

ford 5V
VCC 4
EN*
VVREG ....... 3. 5 V
UVLO
SYNC™
Py L e L
LM L
OUTH W20 M [T (mm o (mm [ |||||||||||| |||||||||||| 1111
VOouT /,._t 20 !
Vove 1.0 V»—t @iLED SHé)RT% @ LED%ML = :
L : B : : : :
EoE P ING
Lieps ] _i—__'_ _g_i_j_{_—_
Lieoe ] _i— 1]
Iieps /—I_—_ _z—[
Lieps _f—:—'_ m—_ i—_
Vieos ey TL LT R
Ve AgEaiiy e .
Vieos J\j_l_\z/x/_—i———— '_z_i 100 ms*‘?
VLED4 __/_\E_I:\Z/_\/—_Z_—— = w :
Hi-z Uiider0.3v Over4.5v Undero.3v™"

FAIL1"? l_l H H I—:

FAIL2 % |

*1

R VCC AH#. EN AREBI TVFEIN, VCC AALDFEIC EN. PWM, SYNC ANZNTHREI-ESHDFE A, EN (£ 0.8 VLI T Low HIE. 2.1 VLT
High #IEERDET , 2 DDIRAERI(0.8 V < Vey < 2.1 V) TOERIEEHITIZEW,

*2 32770 clk x 1/fosc TRFZBFRHITY . fosc=300 kHz BF. 100 ms(Typ)ERDxEd .,
*3 FAIL1. FAIL2 i F% VREG I FIC I PyTUTWBRIBEDIAZ) Fr— N RDET,
® Vow < 1.0 VORIIE. PWM ARICBENST DC/DC Z1wF I EMERITVEY (FLRE) .
Vowe ' 1.0 V (CELEIZETLEENET U, PWM BDd+ DC/DC RAYF I %175 ) —INE—RABITUEY . LB ETHEE)
KD VOVP 11 0.57 VU FTOBEICEN T,
@  Viepz2 £ 0.3V HD Vove = 2.0 VICRBE LED A-TAREHNEEL. LED2 % OFF LEY . CODEE, FAIL2 (& Low ERDET,
® Vieps = 4.5 V([IR23E LED 23— MREHNENEL. 100 ms #(@fosc = 300 kHz)IC LED3 #* OFF LF 9.
COEE, FAIL2 (E Low £RDFET,
Viepa D GND 33— hg2¢, VOUT EEHN LFU. Vove = 2.0 V ICT OVP ZA&H L. FAILL A Low ([CBDZF T, OVP BFHIZA(Y
F> 4% OFF 93z VOUT EBEHNTHD. OVP O ON/OFF %##ENIELEY . 100 ms #(@fosc = 300 kHz)(CHBI&RERIR
HU. DC/DC ZAvF> ¢ CH O LED &tk OFF LY,
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1220 Fr—b (BHEIENR-EN BitE)

vee o 4.5V

2.0 ms*f

EN

~~~~~~~ 35V 35V
Vyrec 20V /

UVLO

SYNC

-
5
g
a
:

PWM

SW/OUTL/

outh A

=L

VOUT

Vowe : 1.0

Iieo2

Vo
Liept : e
L —
]

Iieoz

Lieps
VieD1 : 1.0V

L
]

[]
]

[
IR

[]

|

Viepz

Vieps

VieDs

FAIL1 /

FAIL2 /

*1 EN BECENRFO Low X/E 2.0 ms U EMETT,

VOUT BEZTDTAAFr—SUIAREET EN BIEEENZITO TS, VOUT TAAF ¥ —SHEBEWIMI I TAAF v — DAy F = {ER
FRERMRLFT, VOUT (CBENFEOIIRRET EN BicEIZ1TOE. LED 055 DENRET DRIREMENGBDFIDOTITERLLE,
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It A E1 3 )

5HE DC/DCIVN-HELTERT %S

vcclcml

CREG

VREG VDISC Jeour

[0 NP2 o N
e ViVl
e kVichVicy
e i VichVicd
[0 N o N
e VeVl

I T O s s B

SHDETEN LEDEN | -, LEDEN2

Figure 14. EE77Ur—23>EKE

FEOLCHE DC/DC IVN-FELTERT 35E. VOUT 1 LED IHFHMBIEUIEE. Vin MBOBERERLETACEN TS
FtA. O VCC DFRER(C OCP s&EMEM £ EBPRERBRIUTOL1-AZIEAITIREDREL TS,

F#E DC/DC IN-HLLTERT25E

VT CINJ_ CREG
VREG VDISC [ Joouwr
ovp +
]
P e s
SYNC NiehVia Ve hVied
COMP
CPCFE
ss
CSS‘L_<
+
ISET
GND
SHDFTFN/;‘7 IFDFN]/_L /_I_,I EDEN2
Figure 15. BRE7VI—>3>[EKK
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PCB 7JVs—>3>EiRE

SYNC ()
SHDETEN () 1e 1913

PWM () /:I;/G T—ijﬁ

FAILL () ~ ]
FAIL2 () - S e L
1 - 28 T Res3
vee cs
) VREG
255 EN 22— EN %vREG
l& 31 comp VRLGM l§
(&) —
RBOOT 5]
/;E g AT BOOT 125 . /I
= b—Ml o
g - 21 SYNC outHizA ] tll T8 9 02
[~ (&) y
© £ I 23 1~
‘ SHDETEN sw Bt roretelE Ovout
7 2 5Lls5 L1515
e /_J?—GND VDISC 3TaT3T3
L7 Blpwm DGND ﬁzj
iy 9l FarLL ouTL {20 5
uy
I
~
101 Far2 /,,L pGND 19 [ <
RFL2 . <]
LEDENT 1l epeyy GND 1SETHE / &
LEDEN2 () 12| EpEN2 ovp L7
13101 LD |16 - o
i - = >
14 epp LED3 |15 1) /o1 Q
o

~
J
-
J
-
J

D LED4
(O LED3
(O LED2
(O LED1

Figure 16. 77U —>3>EIREK

Rrr &7l RT i FOEIAICEEL TEE2{FHRVTIZE0,

*Riser #&#7t1E. ISET i FOEIAICECEL CEE2Z T HFRVTIZE,

-Cine Cvrec DT YTV S ISFTIHETEBRET IC EXOEECAHFI TS0,

-DGND. PGND (ZIZAERNRN BB EEENHDEFIT DT, A E—F> 2B L TS,

-ISET. RT. COMP EIC(E /A ZHESRNED TEBLEEL,

*PWM, OUTH. OUTL. SW. SYNC. LED1 ~ LED4 (FRAYF I ZFTVEI DT, BRI -IICEERZ SZRVEITFEIZE,

-SW. OUTH, BOOT D& IHFNMSRZEPGRETOESREIRIE. M E—F>RELTRE W,

)W —SEECHEL PAD B'HDFE T . 1 PAD ($EAR GND EFH{FFUTIECESBREVLET .

‘FET(M1)D5 —MEFLE 0 Q (CUTREW, IEIIMER SN B, M1 OFEBEES - MENLT M1 A OFF 939122 hEN. M1
£ SW ORER NS S RAICEBERNRNZTTREENHNF T, EEERIRNIECLOT, EOE(L® OCP DR REDTRZ
I ESE

M ZERDIZS. FEIN—F(D2—Cyour—=DGND—M2—D2)EfEE )L —F(VCC—Rcs—M1—-D1—-DGND—-GND—Cin—VCC)
[DWVWTIE, B35, M E—FO2OEMRLA 79 N CRREKIEEW,

PWM FAYE/N LRI T ORZ L THB & LED1~LED4 iGF(CO> T > HaIEHmRUBNTUZE0, LED 33— MRE# ISR
HIZBNDABOET ., JA IERBRET, LED i FADIS T I HEGZIRST U TV ST, B FEFTHRVEHhETZE,

10

tmin <
fosc

tuy : PWM SBXEER/IVULRAIE  fosc : DCDC FEHREIREUEME

*Resi Resy IO (FRIFRC/RUZEFT) (@& THHRU TUZEW, BEERINRIBBEA ST ZREIICLD OCP MERIRIEI(C
DRNBEIEEMENHDET

VCC& . VCC Z|—
&=
T T
csiXl /\Af\, e 3E
cs X—
Figure 17. Res ZU5IICALE T 2i5E Figure 18. Res ZIBIICALE I 25E
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PCB R—RM3 3 EIm—E (FIFERK)

Serial No. | Component Name Component Value Product Name Manufacturer
1 Cini 10 pF GCM32EC71H106KAD1 murata
2 Cinz - - -

3 Cing - - -

4 Rest 100 mQ MCR100 Series Rohm
5 Reso 100 mQ MCR100 Series Rohm
6 Ress Short - _

7 Ces - - -

8 Css 0.1 pF GCM155R71H104KE37 murata
9 Coci 0.01 pF GCM155R71H103KA40 murata
10 Rpc1 5.1 kQ MCRO3 Series Rohm
11 Rrm1 27 kQ MCRO3 Series Rohm
12 Rery 100 kQ MCRO3 Series Rohm
13 Reo 100 kQ MCRO3 Series Rohm
14 Crec 2.2 uF GCM188C71A225KED1 murata
15 Ceoot 0.1 pF GCM155R71H104KE37 murata
16 Reaor Short - -

17 L1 22 pH CLF10060NIT-220M-D TDK
18 M1 - RSS070NOS5 Rohm
19 - - - -

20 D1 - RBO50L-40 Rohm
21 D2 - RBO50L-40 Rohm
22 Coutt 10 pF GCM32EC71H106KAO01 murata
23 Courz 10 pF GCM32EC71H106KAD1 murata
24 Couts 10 pF GCM32EC71H106KA01 murata
25 Couta 10 pF GCM32EC71H106KAD1 murata
26 Rove1 30 kQ MCRO3 Series Rohm
27 Rovez 360 kQ MCROQ3 Series Rohm
28 Riser1 100 kQ MCRO3 Series Rohm
29 - - - -

XEPmERIBMFRMAOER I 2EMEICLOTEIELET,
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PIVT -3 BB ES E

ROFINECLD, TIVT—2a BB ZREL TIEL,

1. FAZGEIDADE—IER I vax TEH

\'4
2. BERMEERME locr > [ wax ERBED Res BERTE L &%
T4—FI w2

1
N4 |
3. 0.05V/ps < (VOUT / L)-Res < 0.63xfosc [MHz] EB345 L BEE#: |
T LIEHIE OKAB54A NGRS 1A

-

vV
4, EHER. ERBEEE®ITLOIMN. SaybF -4 1A —R MOSFET. Res &

Y
5. BAVWIINEBRESRMEHET LS, HHIVT o YERE

6. ANIZTUHOEE

A4
7. BOOT - SW I 7 HDEE

A4
8. ftEmiECBEORE Cmmm e -

W
9. BETREDHETE

A4
10. YIRAS— RO TE

Cpc . CesfED
SR (RIEEROIES

y
11. REFRIRER

A4
12. ENS#gesz ] e e e e e

A4
13. EHESNEHSR?
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PIVr—2a epmBERE — HE

1. BRAAE-IER I vax &

VIN
Internal IC

J Ko CoutOu
3 I

HAHT7TVT—2aVEEE (RIFEBROSS)

(1) s=RREHAEE VOUT max DEH
LED @ Vf (5D, LED E&#ZEL. VOUT waxZEBHUET,

VOUT yax = (Vf+AVF) x N+ 1.1

VOUT wax  RAHNIEE

v : LED VF&EE

AV; : LED Vf BEF5DE
N : LED 1B5112%

(2) BAHEIER Iout max DEH

IOUT_MAX = ILED X 105 X M

Ligp : 1ch HIEDOHBHER

M : LED ili5%&%
www.rohm.co.jp _ TSZ02201-0T3T0C600070-1-1
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1. BRAAE-IERI vax®E8H — fHiZ

(3) RAASNE-VER IL_vax DELH

I, max = 11, ave +EAIL

IL,AVG . Haijiljjqzt’:j'?éiﬁ
Al s M VERIRNE

(REBROES)

lour max
I, ave = VOUT pax X W

Al = VCC>< 1 XVOUT_MAX—VCC
UL fose VOUT yax

(RIFEBRROBE)
Loyt mMax
IL_AVG = (VCC + VOUT_MAX) X W
vee 1 VOUT yyax
Al = X X =
L fosc VCC + Vour max
(FFEABRRDIZE)

I, ave = lour max /M

VOUT 1 VCC—VOUT yx
L " fosc vee

AIL =

vee :BIREE

n D BhER
fosc : DC/DC FIREIREL
L : JM)E

-VCC R/ N\BERBENT AN —RERBBIsH, RINBRBEZHAALTIZE,

-BD81A24EFV-M / BD81A24MUV-M (&, 1> hMe—R DC/DC I/ -4z AL THD. I IUBICBVLWTEE LS
NS 2ITOTHENFT, BHIE, TEEOENS. LROEEHERELET ., COSEHNOIMIBBEVEITER(YTF Y

RINARERCIRBRE, BEUVCEGEEMRIE CEXEADTITERIIZL,

‘NGHER)(F 80 WIEEERDET,
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PIUr—3avebmiEESE - HE
2. BERFESRME(locr) DERE

Vocp_MIN

= > I, max [A]
CS

Iocp =
locp MmN : BERERERYET

VOCPfMIN . L%/}I ﬁg*ﬁﬂj EEJ_(O 18 V)
Res : ERLIEST

IL_MAX  BAANE-IER

ERBESIC, Res BZETEL TZEL,

3. IMIVEHBDEE
AL hE—R DC/DC IVN-TEERTEILDID. ROZMRICT LEZFEI DL ZHERELFT,

VOUTXRcs 0.63Xfosc

0.05 < Lx106 106

[V/us]

vour :DC/DCIN-AHHEE
Res | EIREIRST

L : JMIUE

fosc : DC/DC HIREREL

LEDESDOEZERU. + OB - ZFHTREL T,

VOUTXRcs

13106 MBEZNSCTBIET, IDTEENMELFIN SEEMETULET.

Ffe. VCC = 5 V AT CEAICRANZZBEF. DMIVETERFIORIEMIEL TO(ESHFEVLET .

12X VCC XVCC X7
VOUT X Iigp X M X fosc

L s MIUE

vee : BIREE

n Y B

VoUT : DC/DC AVN-49HHEE
Lo : 1ch &0® LED &5
fosc : DC/DC FiIREIREEX

M : LED 65138

FEEBLEBRVINVBEEUZE. LED BEBEDEKTIRLET SRIREENBDFT,
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PIVr—2a epmBERE — HE

4. J4U(L). H4A—-R(D1, D2). FET(M1, M2). Rcs. Cour DEEASEIE ./ EBIFRDETE

EARER TEAREE BUER
a4 L > I|_7|V|A>< - -
H4A-R D1 > Iocp > VCC max -
H4A-R D2 > Iocp > Vovp_MAX -
FET M1 > Iocp > VCC max -
Rcs - - > Tocp” X Res
Cour - > Vovp_max -

AMIEBRITEDEZE R, + DOV —I 2 ZF ol s EZL T,
fEF9% FET @Ry F I % KRNI I, &'~ MEEDNEREDZEAU TS,

5. HAIDTIHOEE
HAERAIZI>T>Y Cour (&, VOUT OUYTILVERE VOUTpp OFBTE(CEIDRELFT,

20XILgpXM

VOUTpp = + Al X Rgsr  [V]

foscXCvouTXxn

VoUTpp : VOUT W ILEE

ey lch&fkho LED B

M : LED 5%

fosc : DC/DC FEHRELREZX

Coour 1 VOUT BE

n ;D BhER

Al : MMVERIRIE

Resr F A>T Y Cour DEMEFIIRST

RO VOUT UyTILEBEEF. BEARL A7 MOEROFF IO Ee R 1TET . LT EMTORSRZITV. SFEVTINEEAICINED
&S TR -D BB UEEEOREZERMOLET,
FHIETED Cour DERAME(X 500 pF TY,

6. ANITIHOEE
ARTZTIHELT 10 uF L ENDIE ESR OS5y D25 Y% #ELFT , COSEESNOISTHRRELFIE. ANEBECGE
ARUYTIVEBENERL. IC DRENFZ SIS I TN HDET .

7. BOOT-SW M1 7> HO#EE
SIEERBREUSREEBRZERI3IBA(E. BOOT-SW BIIC 0.1 yF OO F > HEIBAL TR,
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PIVr—2a epmBERE — HE

8. (AEMHERIEORIE

COMP #7 U —a>BIEEE(n = 1 ~ 4)

TIVT -3 0T EZMCOVT

LED BEI1—RI\WIRDBTESEMAF(E. ROLSCRDET,
(1)F4>h 1 (0 dB)DEZOAIAENS 150° U T (TROSAABRIBE 30°8 L)
(2)T10 1 (0 dB)DEEDRELRE(A=TAT A Y ARE)N A vF I EIKRE D 1/10 LUF

AZFAT A RIREBADEICAAREH fz ZIBATHIET AABBEICLD R EMZHAR T HIENTEET,
Fle, AABEN fpl (& Cour EHDAUE-FVZ RLICEDREDET, ZNENG. REOLICBDET

'fﬁ*ﬁﬁa} fZ = 1/(27TRPCcpc) [HZ]

fz% 1 kHz ~ 10 kHz [((RTEIBERVERNMESNE T, R ([C(F. BRABTRRFOMEEZRAL T,
BH. COREEBITROEBOTEEBERETE T THNETAD TEE TOFABRINELRZBENHNET,
Fle. INSORFEFEMRLA TN BREARECEIDEILLEITD T, BEFETORRIC(IEMTO+DRHERZHBEVLED,
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PIVr—2a epmBERE — HE

BEEIRE(OVP)DERTE
BEERFE(OVP)(EIMIFIEHT Rovei. Rovez [CEDTERTELE T
PUFICERBAT 358 5E (. BE/RE/ BEREOVHRZ 7SI -3 BV TBREBERDET,

VOUT ICPRER

E 20V/1.94V

+—

E 1.0 V/0.57 V

OVP B87 ) —2a>[EE8E

IH

IH

OVP iF(E. 2.0 V(Typ) U EICRBEBEE#IRHIL, DC/DC IVN—F%EIELET, £z, OVP BFH 2.0 V(Typ)UEHD
LED1 ~ LED4 SHFEEH 0.3 V(Typ) A F TA-THREEZARANL ., ESESYFATUE S ((REMEESIR).
A—T R ABCTEDICE, HHEEORAEOIERRSEEEN, - T AR BEOR/IMEL FEZLENGIET,

Rovpis Rovpz [FIA T ORE® LT LIIEREL T,

VOUT (Max) X _ Rover < Vovpopen (MIT)- oo

(Rovp1+Rovp2)

vour  :DC/DC HiFIBE
Voveopen : OVP I FA—TARHEBEE

1) Vf = 3.2 V£0.3 V O LED % 8 BSITHEAT3HE
VOUT (Max) = 1.1(LEDHIFHIEEEMax) + (3.2+ 0.3) x 8 = 29.1
A—-T>H%it OVP i FEE Vovpopen(Min) = 1.9 [V]
Rove1 = 20 kQ £93E(1)&D. Rovez > 286.3 kQ [CTEREL TVEBENHDET

51 2) Vf = 3.2 V0.3 VD LED % 3 B3I TERAI 35S
VOUT(Max) = 1.1(LED#IFHIEEEMax) + (3.2+0.3) x3 = 11.6
A—TUH&H OVP B FEE Vovpopen(Min) = 1.9 [V]
Rover = 20 kQ £9F3¢(1)ED, Rovez > 102.1 kQ [CTGREL W EN®HDET

[V]

[V]
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9. BTHEFH(OVP)DEE — i

<OVP EEHTRDTEEIE>

SFE7F )33 ATAET. OVP B FEFOIHHECI O TILEFOEENELRNEY . TLEFETHRVES, BEERN
Eanlserthhais T TadtE W, MUTI(CREF0 T SESMEEEC OV TRUET .

OVPHTEE [VI A

JURERTEME 1.0V

TS FRARIME 0.57 V

PWM = Highlc {E

——

OVPIA TR [V] A

NEFETREIOV ===

Time
Figure 19. JLRE%1T3HBE
PWM = Hw'ghﬁﬂ’
\{Wpﬁﬁ?@ﬁ%ﬁffwﬁ@mﬁ%, TLBF&TNAL, j
T SERARHE 0.57 V= === === e e e e e e e ccccccmmemme-c-cccccmmemcmc——————-
>
Time

Figure 20. JLEEZITHRVEES

SFBEE. BEY T -3 3> ERKHI. VDISC #EEICLHT OVP i FEEDVIEMENTL FIERIARIELD BGRB8, 4T

TUREZITVET,
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POVF—3aVEBmBESE — HE

10.

11.

VI RS — NEFREIDERTE

YIRS =N, OV EBROENEH D EBEDEE A —/N—>1— M FKTEHICBETY . FE1E(L 0.047 uF ~ 0.47
HF ZHERLFY SSENHREEFEZ TOSEICGRET S HABEICA—N-21—- M REITZRIREMENGDDET . #HEEHHE
BA3BRBEZREISL. BIR OFF KCABFERFICBADERBRMNEL IC ZEIEIDRIEEMNDDFT , YT MR- MF
] tss(Typ) U F O TEREINET .

tSS = CSS X 3.3 / (5 X 10_6) [S]
Css : SSImFI>TOHEEE

ECENIFE DR
HEEIRFD PWM duty WNEWEER BRI RBDET , EERF 25T BDICF Coc BZ/NSCTDIENMIRITI N, A48
RIOEOHERNIBETY LUF IR 2 £4CHIFS PWM duty LEBIFRIOT 92 RUET .

A% 1 (Boost &1F)
VCC = 12 V. VOUT = 30 V(LED8 BEF#IETE). Rrr = 27 kQ(fosc = 300 kHz). Riser = 100 kQ (Iep = 50
mA)\ Cpc = 0.01 |..IF\ Rpc = 5.1 kQ2. Css =0.1 |JF\ Rovp1 = 20 kQ. Rovpz = 360 kQ

1000 1000
900 900
800 800 \\
E 700 g 700 \
e 600 0 600 \
E 500 £ 500 \
% 400 g— 400 \
§ 300 5 300 \
2 » 200
132 100 S~
0
° 0 20 40 60 80 100 0 0.2 0.4 0.6 0.8 1
PWM Duty [%] PWM Duty [%]

Figure 21. #£EIHRFE(Boost) vs PWM Duty

4% 2 (Buck-Boost £1%)
VCC = 12 V. VOUT = 20 V(LED5 BE5%38%E). Rrr = 27 kQ(fosc = 300 kHz). Riser = 100 kQ (I.ep = 50
mA). Cpc = 0.01 pF. Rpc = 5.1 kQ. Css = 0.1 PF. Rove1 = 30 kQ. Rove2 = 360 kQ

1000 1000

900 900

800 800
=z )
z 0 z o
> 600 o 600

\

E 500 E 50 \
o 400 o 400
] 2 \
£ 300 £ 300
& 200 & 200 \
&

100 100 S~

0 0

0 20 40 60 80 100 0 0.2 0.4 06 0.8 1

PWM Duty [%] PWM Duty [%]

Figure 22. #C&hBFE(Buck-Boost) vs PWM Duty
FEREBSET-ITHH. REORENRRELA7I NI OEBEREL. BT CTFLF IO T I I ECOTHERZBRE
WELEY .
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PIVr—2a epmBERE — HE

12. EN FBicEhhEsR
EN OBEBEFRE, VOUT [CBRENAITVWSDIRRETIEEN I 3155 EMESRMADOEBMEHCIOTE SCP ZARH I 25 B5H]
BEMEN®DET . AT 27 VT~V ITEU T T ORME I T LOBREEHBREVOLET,

FIEERBRL. BREBREZIERDSS
VOUT & VDISC i FZ#E#HLi LT AT OREMEIILIC EN = Low BFJZERTEL TS,

__3xVOoUTXxCoyr

tpisc = < EN Low H%FEE [S]

4XIpjsc

toisc (DC/DC HAMERTE) OFFMICOVTIE, HABEMRBEIFR(VOUT TARAFv—IHEE) 2 TSHEIZE,

SEERECEROBS
UFORZHT LIIC, Cos BT Coc BZIAEEL TZEW, Crc BEZE T I RIBE(IMMIFENENDET , £z, Cos BEZE T I35
BTEEFENENDDE T, TOHEMETOTIERZHFEVOVLET,

_ ,0.4+2.7xXn-VCC 1 Cpc
t1=( 0.4+2.7Xn foscXRrrx1.38x10~10 +1.56) x (0.46xDuty) [s]
tZ = CSS X 61 X 105 + 29791/f05‘c [S]

t1 < t2 ERBEIIC Coc. Cos DIEZFRTEL TTEEN,
n : LED iB5%%

vce : BIREE

fosc : DC/DC FiREREL

Rer : RT Ui FEHUE

Crc : COMP i FE=1E
Duty :PWM Duty

Cs 1 SSIHFILFIHERSBIME

WU) n= 7, VCC =7 V, fosc = 300 kHZ, RRT =27 kQ, Cpc = 0.01 |.,IF, Css =0.1 |JF, PWM Duty =1 %(Diz%é

0.4+2.7xX7-7 1
0.4+2.7X7 300kx27kx1.38x10~10

t1 = (

+1.56) x 0.01/(0.46 x 1) = 0.0463 [s]

t2=0.1pu%x6.1x10°+29791/300k = 0.1603 [s]

COFRHOHZE. t1 < t2 2 I TedHEIEHDEE Ao

www.rohm.co.jp _ TSZ202201-0T3T0C600070-1-1
© 2016 ROHM Cao., Ltd. All rights reserved. 34/45 2021.09.21 Rev.007

TSZ22111 « 15 « 001


http://www.rohm.co.jp/

BD81A24EFV-M BD81A24MUV-M Datasheet

PIVr—2a epmBERE — HE
13. RHEENFRESR
FEEOEHEEECRITIFIRDTR AR EHZEEL CWILEFTLOBFENLFT . FeCOBE BRI E TOELITRS
Iz SMF I EBRDES DEPLZDHFMZELZ S ATLEDTIIRL RIEIDEDTIIHNFR A REOFFIECFZEDHD/(TA-TELT
BREE® LED BR/ATHR. 15058, RHIDTIIEE. Z(YF I EIREREP . REOLATIMN G-I THZEELE
FOT, BT RETOMRZITOTCVWREFTLOBFENLFET .

EMC 315k FEINERGRICDWLT
THIC EMC W 5REBmOHIERULET,

1. (YA RFET 2)L—L— N NAZRAIEIT
2. JUABARFET RN - /A XERAI T
3. )OS OBRER/AXEREBIYT Y
4. D=4 > )4 ERBO—/NZI1)4
5. NI=SA )4 XKRAITEE- RIS
6. O—H4ARFET &RK/M XERBAIF/N\EEE
7. O-Y4ARFET Z1vF> > F > JKRAZ T/
Prmmeniin i " T
vee =+ ! T Tl T -L!: _L::_Léw_]_ e
i ii If:'rl /l ’; VREG Lvmsc [j cour
Errerrr s s e n il .t;;
Ve r}[fl
EN
b
j P Y e e
SYNC + 1 e U e e
RT k= { ﬁ A o8 28 v v
ouTL L
al {11 o o e
o — 5 R Ry
D,_ e N7 N o e
2 % LED1
55
688 ——=
PWM
ISET
RISET
7+
GND
SHDETEN I LEDENL |, 1, LEDEN2

77V -3 EIRRSEH)(EMC MEREPRED)

LED ! IRF(COST Y IER I 2L BARNCIIIEHERLRDES . PCB 7T 23> BliEReCE
TUOHERERREIL TVHEEE BRI TEBOEDETE,

BR{IZ& W, LED ImFADI>
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PCB LA/ 7Y MEDTERRICONT

PCBLA TN A—=2d. SISOy FINFECRERFEZ S Z 2 TRHSERENNETY, TRICRI LI, FEEERTIE
“Loop1”&tLoop2” 22D —THEFEFELET . I —THROEDGRIAESEICELE L T ESBFEVWVELET (5 : Cout®GNDE
DGNDIFALICERECINDGNDED1MOGND(LIALICATE. RE).

e, B —THROEIFEEIIEA I —F 2 AERBEICLTRE L,

O
5

uour 0900
90:eno

0000

.c0074 EN
B Bfcors O

o)
o

0000
£

205

0000

§6

0

LED4

LED3

»x»ROHM
UTL COUTZ seMICONDUCTOR
BD81A24MUV LED2

3

LEDEN2 LEDEN1

S 1 &
n_ o )
LEDi
‘_‘.ﬁ.‘ O
: 56683-
595 sngsu PHM rgﬁ r92 09

Figure 24. BD81A24MUV-M PCB TOP-layer
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HEENDHEN
Pc = IccxVCC - DEEED
+Crssi X Vvrec X foscX Vyrec - @IMITRIE FET SEENERED
+Crss2X Vvrec X foseX Vyrec -+ @FMIFIEE FET SEBNERED
+{VieoXM+AVFXNx(M-1)}xIep < @AY RRSANES
+Ron rerXIrerxIrer -+ ®FE FET(ME)ON BFER
+IFETxVour/6x(tr+tr) Xfosc - ®FE EFT(AR) A vF 2 IES
I._ave = (VCC+Vour)xIlour / (NXVCC) @199 2 FHER
Iour = Iiepx1.05xM -+ ®LED HAOER
Vour = (VF+AVF)xN+Viep ---@DCDC HHEE
Irer = I, avexVour / (VCC+Vour) -« @FE FET(NE)ER
Pe  ICHEES N - LED B3%
Icc : BEEER M : LED Wi5ER
vce : BIRERE vf : LED IEARERE
Crss1 MBI FET /— B8 AVF : LED vfE50=
Crss2  IMIFBRIE FET 4S8 Ronrer  : BIE FET(AE)A VR
Vyrec : VREG EF t, : OUTL 37 L 0BSRE
fosc : YT RIS te : OUTL 37 F0BSRE
Vien : LED HHEE n D
Igp : LED HHER
<5tE 6>
SEEER

Icc =10 mA, VCC =12 V, C1551 =65 DF, C[ssz = 2000 DF, VVREG =5 V, Fosc = 2200 |(HZ, VLED =1 V,
Iiep=50mA, N=7E, M =475 Vf =35V, AVf = 0.15V, Ron_rer = 0.8 Q, tr = 20 ns, tr = 20 ns,
n = 80 %t93L.

Vour = (3.5 V+0.15 V)x7 series + 1 V = 26.55 V
Iout = 50 mAx1.05%x4 parallel = 0.21 A

I ave = ((12 V+26.55 V))/12 Vx0.21 A/0.8 = 0.843 A
Trer = 0.843 Ax26.55 V/ (12 V+26.55 V) = 0.581 A

Pc =10 mAx12 V
+65 pFx5 Vx2200 kHzx5 V
+2000 pFx5 Vx2200 kHzx5 V
+{1.0 Vx4+0.15 VX7x(4-1)}x50 mA
+0.8 2x0.581 Ax0.581 A
+0.581A%x26.55V/6x(20 ns + 20 ns) x2200kHz = 1.087  [W]
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