&5 TOREX

~ \ _ ~
12V/24V AN XILFFv o)LV 1—=3>
B 12v/24V POLYILFEIR
® 3R : 12v/24v NS ONEL /| ERNER / By ER /REMI. EB)/EIES -T2 X ,
24V A B (1) ATHEE Step-down Gate driverd
-------------------------------------------------------------------------------------- XC9704/XC9705 f==m==m=mmmm
12v/24v | sv (5)@ELDO  [12V~18V
> (1) Primary — cE XC6702 20mA
Step-down DC/DC [ A
XC9714 MODE 3363\/ R 5V
> : mA 1/0 i
PG (2) HiSAT-COT Step-down o—»| vDD_IO /o
XCL239/XCL240
= < —| RC Delay [ EN  XC9287/XC9288
> (3)vs;g§3ﬁsﬁcRESET . FPGA/ SoC o] (4) step-up DC/DC LD LD
Vsen P> POR or I/0 XC9133 for LED 12v ’
RESETB I/0 »{CE  xc9119 S0mA
) cd/Mrs L (2) HISAT-COT Step-down »| vDD_Memory
Ve  NEHIDE| CTEEREDIZS l I XCL239/XCL240 1.5V -
(3) VSENS3BE RESET |a— o—| RC Delay || EN  XC9287/XC9288 1A > (5)LDO 530.3\; o amp
XC6118C /0 ol e XC6233 - p| ZH—
XC6132C/XC6134C | (2) HISAT-COT Step-down »| VDD_Core
3 XCL237/XCL238 0.9v
_AA_ (HYS) i o | RC Delay [-»| EN  XC9287/XC9288 1.5A
BIodk T E— (1) 12v/24av AR 148 BEE DC/DC : XC9714
XC9714 36V, F-PWM - PWM/PFM MODEY/}E ANSA DA —=IN—> 21— NS UELEWA T EBEEH,
) B0k, 24, FRELla=oy FIDE R S CAER CH L CER, BAROBHESER.
%L DC/DC | XC9704 / XC9705 |36V, F-PWM, PWM/PFM, 1.2MHz/2.2MHz, 600mA MODEERF T F-PWMEPWM/PFMETIE X . 1K 1 it
BB 1g=11p0, AER/BEHBNE / =
XCL239 / XCL240 | 3MHz, -1 JL—4K, HiSAT-COT, F-PWM, PWM/PFM e
(2) F¥IE DC/DC | XCL237 / XCL238 | 1A (XCL239/XCL240), 1.5A (XCL237/XCL238) (2) FPGA/SoCHH B2IE DC/DC (POLEIR)
(Fearurep) | Others : XC9287/XC9288, 1.54,1. 2MHz/SMHz SIEBIEZE HisAT-cOT HIH1D Dc/DCZ POLEIRE L CHE.,

B)Utty ~ic

XC6138

SMEEEE > XiHF: 76V, 0.150A@12V
BBIHE 0.5uA, FRBRIEIESNA, BRIV ERFTUS R

4 )L—4FE “micro DC/DC” (C K D/NBUHEHREMIZEEIR,

> RimFoEt, EHE, MREES R

(XCL239/XCL240, XCL237/XCL238)
(3) 12v/2av A HEER EERTER

12V/2aVA N EER SR E/F LS — 4 > XA RCT 1 LA =B,

XC6118 Others : XC6132/XC6134, & X5 1) = X4+

(4) BIE DC/DC | XC9119/ XC9133 |~19.5V, PWM, 1MHz, 100mA@5V->12V, LEDF: XC9133
XC6233 =1E PSRR=75dB, 200mA, ZZ AR5 1E

(5110 XC6702 36V, EIR PSRR=65dB, 300mA,V,,,;=1.8V~18V Fixed

EEKTIES % FPGA/SoCICH N U, {Z1EAIEF (CDC/DCEOFF,

(1)(5) '— b RSANEE#LEA Lo, AmEiEME Dc/DC

T=IMi/E LDO : XC6702, [/ DC/DC : XC9704/XC9705
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&5 TOREX
REmE A BEHEDC/DC

B ZHEI D 12v/24av, TN EDA B S A > NA\DIEE
e L >R, JAV
o HEROEHLEEILICKDENERIEIMICEKD . LDOERICKDIRENEHE,

« E—Y-FEDERHREH/FECANAE—F L RCLD BRSA ORERBREXZB\DHICHVE,

©® TOREXDIRE : LDORETHEX D 1 IL—44B! “micro DC/DC”
s IDOETHEX DAL —FEIT, BMEREEIR,
EMIPOREE/NE LK, LDODREICHRHE,
s E—AEMEFEDOBEERZH (CHEBMIG. 60v I-1J)L—{KE FIE XCL249,

® TOREXDIRE : EF/IR(CHRIE 36V/60V PFEDC/DC
» BMECTHRR/NI SADIKBEEER
* Tj150°CEIE /KU w F)L / EPEELE (TS
s REEA> T 2HUIG (VI RS — N + PGlHTF)

L S e MODEIfF : F-PWM - PWM/PFM ENERR (CH)EE 0] HE
= CISPR32 Class B QP(10m ~
- T 1000 60 —— Vertical o
- a0 6 —— Horizontal Vin

_ a2 ﬁsu 4.5V ~ 6OV Power Good
5 ¢

- El Signal

- T8 =

- - CISPR32 Class B QP

I 2 N 5V/1.0A

- a7 Cn <

- g 10 Agh 47uF <: Res1

[[ 250 0 ) c.

10 100 1000
Frequency [MHz] % R T
-
\E ]
RE@E 83.J 4 X CISPR-32(10m)

1 J)L—448 EEDC/DC XCL247/XCL248 @12V->5V/600mA B#EDC/DC : XC9711, XC9714

B 36V/60V -1 J)L—{48Y p§EDC/DC B 36V/60V B&EDC/DC

vV, vV, | vV, V, |
Product Features 0y our iy Package Product Features IN I e Package
V) | Vv | (mA) & (V) V) | (mA)
d1)L—1K XC9704 -PWM, PWM/PFM 28~15 SOT-89-5 (4.5x4.6x1.6mm)
XCL247, i , N . 5x4.6x1.
C—@Bpwm, PWM/PFM | 3.0~36.0 | 2.8~ 6.0 600 DFN3030-108 xc97o§:§FEATURED .2MHz, 2.2MHz 307360 | 5518 600 USP-6C (1.8x2.0x0.6mm)
XCL248 1 2MHz (3.0x3.0x1.7mm) A
XC9714 new VODEUIER 45~36.0 | 2.5~18 2000
XCL249 A JL—tk -PWM, PWM/PEM HSOP-8N (6.2x5.2x1.7mm)
45~600|25~6.0| 150 CL-3225 XC971 00kHz 45~600|25~18 | 1000 | DFN3030-12A(3.0x3.0x0.75mm)
DEVELOPVENT| |F-PWM, PWM/PFM (3.2x2.5x2.2mm) USP-10B(2.6x2.9x0.6mm)*
m ;\:\:/ZM' PWM/PEM | 1 s~ 60.0 | 2.5~12 300 *XC9702 Only
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N &5 TOREX
SIRIEE LS Z IR I D HiSAT-COT® il

B TOREX JHE D coTHlfE : HisAT-cOTeHlIE coT#l{El & HisAT-coTREI
® hL K. JHW COT (Constant On Time) Hl{Hl & (& )
. £(C. BELZESHEEREOEREHEE, _ - , -
MCU/SoC/FPGA% (C. BENEZEHIcBREDERMENEE * Viy VourlCR D CtonZIRE T 22 LT, PWMHITHIDK S (C
* ICDENERGRE ZHTZEIRLEED/NEUE 1> K EMID AZE — EDFRMREEER T B PEMEI .,
AN —HBIC LD PrvBliHITH B 7z8. BRBESEEZRE,

©® TOREXDIRE : HiSAT-coT® HlIfH F#E pc/Dca>IN—% s PWMHIHIICRZ D KD, FIREIKER fosc TD EfRE— R(ccm)D
> BESEDXIEERSE(L HEEAIRA > A A ton Z V& Vo, DB EK.
o fERD PWMHITHI S LEE L. ERINRE RS

O EHFE— R(CCM) D A1 A

HISAT-COT® V=5V, Vo;=1.8Y, o ;=1mA->1A Conventional V=5V, V=18V, loyr=1mA->1A

»—let=1/fosc Lx (2V/d|v)

——] — I N L
)

toff [ ot~ IL (100mA/div)

AN /_ /\/ ‘ Duty (FFE—FE y /\E;/I‘:Enst \/‘\/\/\/\V

v

IR
Vour (50mV/div) | ! Vour (50mV/div) ton|

W

f“v/ .‘\ //; \

1A _
ma [ ; L ImA =
20ps/div = lour (1A/div)

1A
20ps/div lour (1A/div)

 B#E pc/DCcd pwMilH @3ERHEE— RdD IBABRIRDuty, ton(d.

> BEDEmaE S sHIz/NEYE ton = (1/fosc) x Duty = (1/fosc) x (Vour/ Vin)

BEBEGECLD. RO PWMEIHIDSERRCEOBER ST THRESD, BENEIFNZ 1,7 L5 L TE Duty/tonld—5E.
ABEOHNEEEAIECHIRETAE.
. BERD PWMEIBIDRIBE R0, HHEE (OB ETAE. ® COTHIHDRIRRIRE RED S
DC/ A ZRAMRTEERIHNAEZV, BINEESZYIIZTY * COTHIHHIOD ton7e, IBABEY/D PWMEBIHID ton (123 & S 4.
(CEXIGRTRE. . COtonTEEE— REWES RSB E . FARERER fosc COPWME]
HiSAT-COT®

&R O Duty CEMWET B,

Mount Area
- 2.1x%x 1.5mm )
©® COTHI{HMERRA L HiSAT-COT®

HiSAT-COTC (dcoTHIfEIDRIERZ . B L TilE,
s BAERICKD. RIFEIKRENEINT DHEEZIE
. BRETZEEDELZ. 7‘/77&:;}3[1@“%)5%5@&&?3&%0
> INBESEISE (T & D FPGA/SoCD POLEETEIC Bl - %

ICq
- CN i-!'- 5

ARERIDEEPEIZIE—EBIC DV TOEMER - MR ZZEUFET . Copyright TOREX SEMICONDUCTOR LTD. All Rights Reserved.



INBY MR EMIZZZEIR 9B TOREXD 11 )L—4AEY "micro DC/DC"

&5 TOREX

B TOREX B DA JL—FE "micro DC/DC" XL U—X

o hL > K. JHW

o BEERDLTTEIMEDIZSH(CIE. MCUR? FPGAFDEIA(CEIR ICERiE T
DENEE, FIEMEENVERT — XTI POL (Point of Load)
(S UEEIR ICOBEIRN R,

o ICESHIZERBIFED/NELEYS, 1K EMID WA,

©® TOREXDIRE : - JL—{FE! "micro DC/DC"

> BIREEEOKIER/NELE

» KIEIRREMEDHIRZZER L. &/INISAD
BRYU1—23>51 X ziEM,

« MBEOD/) NI —HEIE / B8 ICICRBIR A >4 U4,

o IC/OA)VABIEIL CTEARE I D1BE CRMEMERE,

9.6X5.8mm = 56mm?

6.5%3.0mm = 19.5mm?

- )LAMSF be/be
FTEIH 35

A )L—4KE "micro DC/DC"
FEEM : 25

FIRBOIAM I —FEEEICK S, EMUER
VICZEJAILTEDIMRT Y MM+ THEECRERE(CKD.
ICEAR & EERT Bt A X &2 K& (AR BT AE

VBEFVI /Y —F0BEAICERE TS, NEYLICER.

B - JL—4&E "micro DC/DC" & Bifk DC/DC D EMIELEE

XC9288 3MHz

{ 1

XC9287/88 USP-8C Revi2

Evaluation

micro DC/DC
XCL240 3MHz

TOI@( © e
XCL201-02/08-07/10

XCL232, XCL239-42 Rev2.3
N

micro DC/DC
XCL242 1.2MHz

TQR?X i
XCL201-02/08-07/10

XCL232, XCL239-42 Rev2.3
GND_IN

Near Magnetic Field
30MHz ~ 1GHz

Moise Leve! 4801
¥ 8 & &

Radiation Noise
CISPR32 (10m)

CISPR32 Class B QP

100 100

eeeeeeee o]

Moise Leve! 4301
¥ 8 & &

POL (Point of Load) EBiIEDXAUW & “micro DC/DC & HiSAT-COT®

« BACEL ZECLDBRERENRE,
ZEBECNZ. DT> HOHIRE.

BOBICKDOBBAEES.
o O )L—4KE “micro DC/DC”

XL U—Z2% poLEEICERT S | &

ZEICKD. =573 N E/
& eMl / sETE R Z KR,

* HiSAT-coT Sl{HERA T,

\ BELEZEHEREDOBRZMHIE, bc/bC

HiSAT i}

DC/DC 7_-,;

Analog

HiSAT
XCL

Memory

XCL

HiSAT i

7

HiSAT
Corel
i | XCL
rrGa/soC | 757 | | oe/oc
Core2
VDD_IO

DC/DC

J

RENDOEREPFHZ(F—BBC DV TORERER - BITLHZZECFY.
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&5 TOREX
NIV FERDE/MZIES —T > X HlE

B SoC/FPGARIIFRIVFERS 1 > DEEE /FILS—o >R A VDD_I/0
o N>R, JHW
* SoC/FPGAZMDEHERS 1 > ([ L. B/ EILEDS —4 > AN ME, 3 VDD_Memory
s EEZIFTRL, HHENEZERELEEE, / »— VDD_Core \ \ \
® TOREXDIRE : DC/DCD ENBEE LT 1 AF v —lc kD gy /FIik >—o > X #2E / BIES—5 > 2 Time
* ENIFFIC RCT 4 LA ZANWBCEICKD., BF/fELEmS— > X #FEIR, BEXESA>DOLERITYV T MRS — . FRIE CLDischarge To
(— A%V PGIR T (C KD ESEBIDHXTIE) TDHA =2/ % & DC/DCD ENBEF D RCT+ L T,

> RESET IC, RCTF 1 l/‘(, DC/DC(:J:%E%{W RCT o LA [C KD ENIHFD ON/OFFS—4r > A HiliE

S\ A 3.3V 300mA REBFD RCE EN1~3 {Z1LB5D RCE EN1~3
» SBD2 o HiSAT-COT Step-down T »| VDD_IO
L VWEZ%: 4. 2viRIHIC —-W\- XCL239/XCL240 SBD 22kQ
< SIEPEH TRTE ARA _ XC9287/XC9288 cL I <
32060 Vv Vin vvy P|ENS SOUF = EN3 EN3
> < 100k == umom 100kQ
| ARBRIEFEATE RESET I 0.220F SoC/FPGA Io.zzuF X Io.zz;m
= | xc6133C (e.g. Vy=1.0) | RESETE SBD3 . o Y fo)
S > ] p| 1/0 P |/ I P> |/ K
100kQ L L>H - H->L T
1.5V 1A 3 A
7 cd L HiSAT-COT Step-down i »| VDD_Memory [ <
I XCL237/XCL238 v ik
" _ XC9287/XC9288 c I 5t AWVT’ EN2 / %T EN2
Wv »| EN2 200uF 47kQ 47kQ
47ka o 0.220F T 0.220F
0.22uF I 0.9V L5A_ SBD1 I

HiSAT-COT Step-down

SBD1 _L »{ VDD_Core ]
XCL237/XCL238 EN1 AW\'T’ EN1\>
cL I =t 100kQ

XC9287/XC9288

RC Delay [C k3 1‘;'3,:!) L g A00uF IO'ZZHF 0:224F
E.‘e a\\i % CL Discharge .
EBBIS 522 oy o F2E) S {S1ET SBD1,2 DEIE(C LD RCEE IS,

o SVESRRM RESET ICHY & ENIfFD RCT - L1 ZBRE), (FL =72 b3 BB TR LB D TERF)

£ END ON/OFFF A =22 RCT « L ([C K DI,

« 28D : EN1D RCT « L1 % sBD1H'/ LA L. EN1%& ONL T VDD_Core H\i2&E, Appendix : & DC/DCH' ENIfHFH' ON/OFF Y B £ TOIEERFRE]
LN T RCT r L1 (CHEL)EN2, 3& ONL. VDD_Memory, VDD_IO DIIE(ICEEE]., taerayion) = RX CX (-In((Viy—=Ven) / Viy )

» {£1k : SBD3%IE L T SoC/FPGAD I/ONFN S, SoC/FPGANMSLIE T 1 S 7% Ehfbe tyetayorr) = RX CX (-In(Vey / Viy))
%LUV T EN3(D RCZ SBD27Z3@ L CHFEIL. vDD_lo HhYZLE, Vey @ ENIRF DAL WS 3)L REFE
=5(CRCT+ L (CHRELVVEN2, 1& OFFL. VDD_Memory, VDD_Core DIEIC{F1E, \_ )
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&5 TOREX

B BEEZEIHAREIL12v/24V ADSA O DEER
e L >R, JAV
s E—AH—ZEDERCANAIE—S D RICEIDERES A >DRER
EEZHOERNNE, AR(IGEUEREEL /MARREL & %E.

® TOREXDIRE : BMETIELLMRL/MRIREEDTRRUEY b Ic
> BRILVRH/BRIREREE(ERX T U S R)E# IR/ EREM G
s T RIGFHBEST A T T12v/24vS A > = EER,
o FRBREE (I LD (CHRREE. REBXE (IBEFRETC+OEZE

BIEEEBEEZER,
XC6138, XD6138 XC6132/XC6134, XD6132/XD6134
76V BMERE > RimF HMI BT CTHREEBE S ARPRET

EERTE
(XC/XD6132 Vi FH — ARERLEE)

[EWERT Y S Xig7z#RE]

B UsBiinF BEEIRE (OVP)
oMLK, JHW

o /R USB-PD TP THDER T, 5V USBDA—/\—= 71— P
HEU EOEESEIMEN., BES X ADNRIESND C EHERE,

© TOREXDDIRE : 5V USBISBE LU Y ~ ICTIAEERE
> XC6138BH7D + MFF Pch FETTRIZR (CSRIR

* XC6138BH7D :5.8VT “L” tH73. Pch FET% OFF
5.5V “H” 173, Pch FETZ ON

* VS, & FETIIEFE I DANEEICEDEIER,

* Vpp I F(C(E ZDT <6VZEDNN -

o IREIFDEAERIIR(E. Pch FETD G-SHIICEZBIMTDZET
%Y 7 b XY — hZEERK U TS,

5V USB-C VBUS

y

VSEN 70 5# RESET
XC6138BH7D
Vr=5.5V, Vpe=5.8V
CMOS, Active “H”

Cd/MRB _L_

28V 3.3V/5V NS> 3.3V/5V
Step-down DC/DC v i Step-down DC/DC v
=
= Voo T I
VSENZYEf RESET |« Veen VSENSYBE REsET  [@
XC6138 >
—> XC6132/XC6134 | —»
Vsen | (Vp=15.5V, Voe=20V) [ Resers < ! RESETB
cd/mre L = A THYS 4
x , x
77
— A BEX LRI BEETE
2051 >
EEZRG
peal L Y v IR A Y Y Vor = Vor + Viys
20V
A
EXF U XIE
it Ay
15.5V DF
>

ZD 5.5V I
Block Product Features

SMEEREE > i+ 76V, 0.15pA@12V

XC6138 FBIEHEE 0.5uA
FRBREIESNEA, TRIL L\ E X T S 38R 5~50%

Utzw hiIc
XC6118 > T 53k, S, fRPREIES A
XC6134 EXFUS RSN (xCe134)
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