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Vm G ZE R EEES SR EE LGN VN B TREEE IC -

1 (R &R T HE By VR Y
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RrnF BEFHIEHIRATIIEE - DARAE SR B ST - FUEEEIES fy 0 HY R MOSFET -

1 BT rh R MIHEE EA MR 2%

2 | EE |
Supply Voltage, VDD12 5.8V to 15V
PWM to GND AMR 20V
FG to GND AMR 20V
UGBx to GND AMR 20V
Other Pins AMR 6V
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3. EUERIEG S sGT TR

ILgaHY RT8749A it F—Eiat LH - Bl TR HER o] DR 28 K rma T

o raret i roge oo I - =
ﬁ Configuration 2012/12/19 updated ver. 1.0.3 RICHTEK

your power partner.

Configuration

PN Hode = = ‘ Lock Release Time  al
(Sec) =
Retry Times

Stand-by Mode Disable. >

Lock Detection Time [« 06
(5ec) =

RPM threshold to leave
SoftStartperiod w9025
Rotate Direction Forward >

0 RPM Start Up Disable k4

o e eoet c
Up Ramp 5 Speed 1 (Sow) [v] 5| 3

SR e
p Speed 1 (Sow) |¥

Direct Jump e = Table / Config Selection

Threshold 18 | % Table Enable
Config Enable:

[Save File| [Load File| [ check |[Read From Chip|[ Write to Chip | =

2. RT8749A mFHS i EEH

It T HEES - (7 ] DU EE 240 2 BT S 5088 2 RT8749A IC 1 » IR @R TEREH T
M= EHETHYENE - 5 %% Dead Time~Lock Release Time~Open Loop / Close Loop Ramp Up Speed
LR SEBBIL T EEEETIE - ML T BRI E T AR TIEA10 FAE TAZET R AU I
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4. ERiERIER S Z st E A

TR BEE A hatastat— @B - T8 R DL NP B Taa Tt
. i dead time &t ©

e AN B o
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. JEVEE R R R

. Bz Lock HE/HIEEET

. S TVS fraEHkEE -

HEEHRZET

ouUhAWN R

athilta

Y

\ 4

&5 dead timez&s <

EERSH
&5 F5Open Loop

T AR
=75 shoot through?

100% Duty 3
RAEREspec.
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FE )
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e\ Lock il

r 3

e
MOSFET:RJ%
ETAERIER

JEVR Z 4T

s R 2 JRRTVS Rk «

v

HitsER «

Yes 100% Duty #iig
R Espec.
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Lock Detection Time & Lock Release Time HyZ%zt o

Z % Lock Detection Time F#f - (R A AL FTA 25 BRHE[E N B mT plo oAt » &R Lock Detection
Time BffEIZEgaT Lock Release Time ° i f% @ e B ASEE > RMEFEETEEARGET - EEE

B ELEDHY TVS fRigaat -

ECHENE -
FEEEER R HEMAEE [EFdead timez4s
F'y
CSTTN
B R Dead timeifi A
Dead time#&/\ .
e RO e = ISR
PR ae R
TVSREN B S %
e Retry i e TVSHEREAM
A 4
JEVER LockigfilEssT R TVSREPkEE

Restarthfis kg
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4-1. JE g dead time &5

B RT8749A i > FFYPREEAYSME MOSFET HAEFH] ~ B eI A F5AH[F) » [N L Dead Time £y
PREEE R — (R E A — (15 -

BFILAE— B E2iE - R E -

Dynamic input/output
characteristics

Common source
ID=—4A
-25}VDD =-24V Ta=25°C -25

Pulse test
N ||

=20 \ VoS -20

[-12)\ ) L

—1[:-\\\ /,/<4|33=—24v_ -10

\ 7t
5 N ‘\ \ // i -5

R

PRN
PN S=
0

4 8 12 16 20

Drain-source voltage Vps (V)
I
I
o

Gate—source voltage Vgg (V)

Total gate charge Qg (nC)

[ 5. (/£) RT8749A MOSFET &5 14 &
6. (5) MOSFET Gate Charge vs. Drain-Source Voltage

FH_EIEEEES - FeFIrTHEE LA Mt

TU_gate_dead_tlme_falllng (Mln.) .

R1+Ro
R1Vbp12

V
~CoaRs In [ 1222 ] (1-A-B)+CqiRy In [ x] (1+A+B) (1)

TU_gate_dead_time_falling (MaX.) .

R1+Ro
R1Vbp12

V|
~CgRsIn [ﬁ] (1+A+B)+Cy(Ry In [ x] (1-A-B) (2

Hrft P-Ch Turn On voltage Vgs = X (V) ~ N-Ch Turn On voltage Vgs = Y (V) - &EfHERZ Fy A (%) » EBERAE
Ky B (%) o sEAHEEBIEEEE AT S RIAS G 2 T % -

FEHIEES > M ER R PR

1. Hy Datasheet $2{ify Total Gate Charge vs. Gate-source voltage [& % 7] #kiEH P-Ch Turn On voltage
Vgs = X (V) > N-Ch Turn On voltage Vgs =Y (V) -

2. (EAITEMHERZE s A (%) » AR B (%) -
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3. & UGB1 P& MOSFET fTRal} » HBFRIEA A UGBL % < 50mA (214 RT8749A Datasheet) 7]
B
VDD12 (peak) / R2 <50mA  (3)
H[EH R2 2 VDD12/50mA  (4)

4. T 4 MOSFET §TH » HI/A Vgr-VDD12 £ X - A5ty T2 <X (5)

Ri+Rp) ~

-RyX
VDD12+X ©)
5. BPkiEFER Cgl, Cg2 {f Tu_gate_dead_time_rising (Min.) F1 Tu_gate_dead_time_faling (Min.) A Jj2-3.75us -
(RT8749A 5 K dead time FELHEIE| - )
RT8749A % P i afiiss% 5 dead time 28§ » % E&u[E fy 0.25us~3.75us -

ANE - BE 44 dead time = IC dead time + MOSFET 5%&1 dead time > i B[ 15 °] &1y MOSFET
=t dead time £%/)N 55-3.75Us o

A R

Bl - HATEEH TPCP8404 =1 P-MOSFET + N-MOSFET {7 #ETEIFRGET « JEE - EILERE P
ANEHMARE - AT Dead time 523117 - APV A —EC RV EEES > LI IC HEEHAHER RS
RIMEEE & N — D BRI ACET TR 5 - LRSS > 12V 280 n] SR A 47UF > 24V 2455/ H] 100pF -

8 7 6 5
| | | ] |
mial
4
| ] I—ll | | |
1 2 3 4

7. TPCP8404

1. E P Channel Y Gate threshold voltage = -5V (=% ELL Datasheet = LI£#E8 Turn On)> N Channel
iy Gate threshold voltage 5V -
2. ([EFEIHERAEE 5 (%) > BEEHER 20 (%) -
3. HkiE 12V > JAIERFRIEEEER 24V EA > A R2224/0.050 =480  (7)
» PkiEE 600 (Q) -

-600 x -5
12-5

4. Ry2 =215 (8)

» Pk 600 (Q) -
5. Cg2 {#f MOSFET g% 190pF -

6. SHEFS : Cg1=2nF > R3=5KkQ > Tu gate_dead_time_rising = 470~1000 (nNS) > Tu_gate_dead_time_falling =
330~520 (ns) -

BN ARFE R RT8749A 1y#(ir dead time HHEISEFE - M ABE R L > LI E(L dead time 5%5
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4-2. REBMABR

B EERHES > RERVE RGN - EEERER R R R A E HaA -
TR E R HAtEAT > A4S MOSFET ?TEF? RIVEE 7 & 2y Al

REBERAVRA » HFEEG A B S

W HE—(EHENERE 1%?%%/\$W<KE RT8749A it A2 Fe (M2 BEEHY HAY ©

VDD12

— H
= LGlO—s/\/\/——-“:-‘
T G2 RRNFé T
I I

8. HATHERI (i A BT 1 B S 1S ]

Ipeak 2L Vini2C
T=O0Kf fEEL: 27— fERC: o=

RIELE L &SR O » &YftE tus » CREER ¢

Vini2C + |peak2|- _ |peak2R t= Vpeak2C (9)
2 2 2 2

Hrp R BEEAERERS LAVEM - FEAHEELEFTER -
Vpeak = \/Vini2+|peak2 (%) (10)

2
G = lbeak 2(L—th (11)

Vpeak Vini

AT + Vpeak AERA 20V » HAFTERE 12V > L=2mH » R = 10Q » t £ 201S » Ipeak = 1.2A < ] C fiEHk
R4 10UF
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4-3. JEEREEERET

RT8749A J&—{1&m] LSRR L pE s 5 A2 e i 6 22 BE s, & H
H Output Duty fEHTRE S 100% / 128 = 0.78% » ZHILHM4Mf » 41 FE

100%

90%

v
80% //
/1
—~ 70% V4
60% /]

Output Duty (%
2
S

40% ”

30% /
//

20% /

10% A

0 16 32 48 64 80 96 112 128
Register Address

9. firhkEdfEH Duty ¥ H[E

{REs R RS I Output Duty Ry&RPERH (> AIaTEa—FIan Mk

Output Duty(%) A (RPM)

100% 10000
99.22% 9922
98.44% 9844

=2

B[S = RT8749A it 1) Duty » 3 i AKY PWM Duty -
H.JE A B Driver Dead Time

N E - B Duty [N Dead Time {5 isAVER (% - HEREH Duty ErtbE R ERS/) -

Ideal

::’; % Real

1 4

Driver_dead_time Driver_dead_time
(Ugate On) (Ugate Off)

10. BeE Bt Duty BLIEERE #i Duty ELie(E]
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HILERE ER 2 FRr RS

User Input Duty(%) | Real Output Duty(%)  ##(RPM)
100% 100% 10000
99.22% 95.32% (Dead Time {5 #) 9532
98.44% 94.54% (Dead Time {5#) 9454

%3

(s I s s TR AT 4R AT > FFIHE RT8749A HBAAE LR - 99.22%~100% [HHYEZ% Z= G LEH A Duty
=P

LR St S BB P PR YRS T

FEFRMENE— T RT8749A {5/ BRI RSN AR

RT8749A 434t FG #H5% » BEHapis el » AL H YA K - Al S Output Duty ; Z5#EEE HAEHE
= > AIg (K Output Duty -

PR ZAERPIT - E A SISy 9532~10000RPM Ll - 22 = #4E 9700RPM - HIIE G
HiEHE 95.32%~100% I HkE) -

fEEstE & 0.6A B - (EFE RS i Aln B 2] 24mA BRI BkE) -
FrIEZS 4T S00RPM HYEEE 72 - fEIE ] _E & IR 2R R/ NI ED) -

Fo THERIEIR GRS > TRERATEPRE AR - FRIRIGE PRI - KPR RRHY RS 2R - DURERH I e
1B ©

BFHER B — a2 B
1. 2FEERERRE - (EHFEREECH: 99.22%H I - HE 5 X (RPM)
2. HERETAZEEY 10% » m]{EFHRYEZRIER & 0 (RPM) £ X * 90% (RPM)

H(: Z FEESK 6000 RPM LU R A > 2707 10% > 99.22%(15H e iEE k5 6700RPM - HI| TRz
JEFEiE i [E B 0 (RPM) ~ 6030 (RPM) -

FRHRE - RIHE RIS BTk HEURARIERS PWM B4 -
e R SR 0 - (TS ¢ LA (EEVREIE R TR - 132 RTB749A fr— KRS fI1 Output
Duty StEIEEIZ I - FA(EH#: Output Duty 100% -

SR E AR Duty 100% » {HIE ABCKAY(E - EUG Duty Sl » R EIF]H HR51EH 0% Duty
] 100% Duty HFEHEHE -

T E—a%stEs] - % F 5k 6000RPM 427 » 6030RPM LT ]2 » &gy A Duty > 4%7% » Hij{fi Fl 5G4
HUHERE o
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10000

9000
8000
7000

6000 >~

5000
/

4000 ]

RPM

3000

e
2000 —
1000 ]

0

0% 10% 20% 30% 40% 50% 60% 70% 80% 90% 100%
Input Duty (%)

11. EFEEREETE
4-4. R REEEE R RET

TAERTE R TR - HABFIHIARS RS © JERRH 0%F (228 100% - {68 X7 -
RT8749A (It TAZRN n] (s i s (L 2 -

FEPAAEES T > REEEEREZ FIE T;é%ﬂl?t%% IR BRI RENINIE

1. B > Bl 100900 AR EHE E T 2R

it H R RS 5 FH Y Gain (Close loop far ramp speed) -
FA o P 7 BE N B FI 80T 7 FIER PR (Close loop far to near threshold) o
PEIT H AR5 F Y Gain (Close loop near ramp speed) ©

AEEERE 5 F Y Gain (Close loop start-up ramp speed) o
At Soft Start 7 ##5 HE F9M: (RPM threshold to leave Soft Start period) -

o m A wN

RT8749A S (b A Ey
Duty #{b& = Gain * (HFEEEE — HAi#EEE)

FERCERY > H 2Ry 6000RPM HYJEUES - A1 H AR 42 iy 12000RPM HyEE - B FHIIAT#4AEX Duty
SLHR BBEIN—F  HIEF)E 100%H 0 RTRTE 1% E IR -
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RPM
A

Target RPM 'y

Far to Near Threshold

Target RPM - Far to Y
Near Threshold

RPM Threshold to leave
soft start period

Close Loop Start Time

Up Ramp Speed

[ 12. ECHEREREA (R Hh AR B2 S B H R ]

Far Ramp Speed Near Ramp Speed

AP EREHY Gain - gEEEARIBEIMASEL - TEA =

JZOES

1. Close loop start-up ramp speed -
2. Close loop far ramp speed -

3. Close loop near ramp speed -

HrpEE SR RHT R Close loop far ramp speed » —figa R FI/7E 228 100% {2 H] > e edi Syl S (E
JHH ° % Close loop far ramp speed {3 R REZEFIFEK - Aol ETHEEFIERRIIH -

BSERR St 2 R I
1 HEE@?JL #iz o BRGRBRA/N  BIEETEATRE -
2. HEE@@@T%UIL B o
3. EBEEEERE -

R5E 1 4% Close loop near ramp speed kA Ei 2 Close loop far to near threshold /N » 252 5| Foifigi s
BT - S AR T MORGEEEH < n{ES5)E /) Close loop near ramp speed » ERUERAK > R % Close

loop far to near threshold -

IR 2 {3 Close loop start-up ramp speed XK > BqJEEﬁU” DIFF & -

1Rt 3 2= Close loop start-up ramp speed X/ » S5 H RS DUFEEEE « 25 [EF 3 AR 2 SR 3
=£3:8]\ Close loop start-up ramp speed 3l 5[] Lock Detectlon Time » FEHEEEHRE S DI R(KER » HE
BFCHIETE & Lock BRI IR » DLgesR#] Lock -
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H|7E Lock AREHI4T R E -

RPM

RPM Threshold to leave
soft start period

Enter Lock

IC Lock the Fan

\4

A
A 4

Lock Detection Time

13. jC## Lock /RE[E

4-5. EJm Lock tlaeat

JE\FRJEz 7Y Lock Detection Time B - &R E G EE AR ERE) - LR A SERENES - R IER ¢
27 MOSFET &%k -

UID

ﬁ
“Ea EHY Lock Release Time {REHFRHIA e - EEZENEM > QG (A5 HYERE IREMHIRE) - HEER)
BRAL -

5 Lock & —A%ERE: 1:10 - B[l Lock Detection Time : Lock Release Time = 1:10 - {£ & F{EELFIEE=EE
FREE R IG hOm s o

R FR Pk 8 B Y Lock Detection Time (49 O.63ec~1seC) » (s ] DANEAEEHE > P4 Lock Release
Time #:7E & 10 fZHJ Lock Detection Time FRi6E F-i%E

i PR Lock Detection Time $RASEZ 35K RIJA] AR B A& jf7F EATEGT FAR R -

[ 2 #% FEKAY Lock Detection Time #/)N » RIBREGEE I ELETE G AI(T © AR FIEAT Lock £ - Wk
ANEFRESORE =Y - BiZZEE Retry Iif MOSFET BVRE - &AL MOSFET P EFRIFEIA -

4-6. RS TVS {riEdkiE

JEFRAE B b R o PR Ry SR B - Retry Ipd R SR GBI 3SR S I AR g E R
i 1 R o

Fo VTAMIIEERS: > &R A (ARG © ORPM Start Up - 58 R $HHIET HP ~ HN SEHE - e (ERE R

BEIREEREHIE ﬁLHE’J%Z)‘EEPXE KOEA > B S B SR R e - R RARE) - BEREL R
P EH TVS A TR EA RS
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TVS WEGRERRYGEFALE « HAEEE P SRS - R RARR EE) -

RRATEEHAREA B VARG IE TR - (B1REE BB KB A AANHEIRN - R
B TVS {ra& - G ERERMMHNVNFE » HEE R -

REET -
L TVS JAAE T s Diode (WSMIBHT MOSFET SSIVRAHAERX (V)

2. EEL TVS ErEh B fy X~20V ZF’neﬁEan3
3. HX>20V  RFmWAETHEN 3 iﬁbﬂiﬂj/\?é@ °

5. it iR

Tek . & Stop MPog TOEDUs  MEASURE Tek .. & 5top MPos: TOEDUS  MEASURE

I - CHd ¥ . CHd
PWM DT Rising: 1.25us #1495 PWM DT Rising: 1us FHIE
17w 18.5md
T ' e CHd = { ' ! T &1 =]
| JEETHTE TEETHR
| l | L i [ L | L_ TE0mA ¥
—— —_— CHA_ A - S— CHA_
||§ﬂ |I§:I§ ||}’ﬂ |I§f§
bt ¢ 20 o | rev—— ¥ .20
| I I T | i [ ™ o
: - “F-ﬂ* :E*IL i s & :E\.II
| Hd H
= B
CHE 200% P00 s CHz .08y CHI Z00% [ARENTE CH3 o~ 208y
CHI 200v  CH4 200mA  Math 200Y 1551396 CHI 200v  CHY 200mé  Math 200Y 154751

W Stap P Pog: TILEDUS '[g i Stop I Pos: TO.GODWS MELASLIRE

k s
F’\JEM.DT Risina: 0.7 *m[g F'WM DT Rising: 0. 5us *1:1[;
f LiﬁTT\ J 57

'II ;J:’r"ITrE
til:n'ld. 1 '.\ |I'I'.“
||}.:;—t ||f 1 ||$ﬁ Ilﬂ'
|' o - 240
H4 \" | \"l- He
ey « =
_ . o o .
CHZ 2.00% M 100 CH3 .~ 2.08Y CHI Z00% M 100ws CHE _"'08\
CH3 200v  CH4 200m&  Math 200Y 15851 0kHz CH3 200 CHY4 200md  Bath 2004 158555k

14. EEaeathass B vE (1)
CH1:VvDD12 > CH2 : VUGB1 > CH3 : VLG1 > CH4 : Input Current » CHM : CH1-CH2 = VDD12-VUGB1
Pk Dead Time = 1us #Ee 248284 short through IR&2 -
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15. EFEsest s BRI PE (2)
CH2 : OUT1 » CH4 : Input Current.
Pki%E CIN E21 TVS > i OUTL F K EEEE/INA 20V -

—+=
6. H&E

Iy FE SRR (145 TAZET— 17 240 LAY RT8749A 35 E17iiE « FIFE T Dead Time HYETH - FEFERSTT
PRAVPRIEELL K B SRS B E G5 & -

B EAAET R R E R - WAL AR D SRR RS EGT  BRRTE R IR SRR - AR
FERR RS BE T POER A -

SUIETIEERE ISR - BEEE B TAZRTR D B S50 U S8 Y TR -
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7. [f$5k

ICidead; time IC_dead ititne
(Wgate D) (Ugate ©Off)
< > -«
i \ p'_ on
T, fdp: off
T_idswn} off /
Tigown _on
+~—> P
Drivet_g#ead_time Drivet_depd_time
(Ugate On) Upgate Off)

16. RT8749A UGBL1 pin & LG1 pin dead time state definition

A~ 5TE EREENIRRPAR

P-Ch ZiHEEHE Vgs = X (V) » N-Ch ZiEEFE Vgs =Y (V)
& UGBL 2 - A5 e ¢
dQg1 _ Vop12-Vg1  Vgr (12)
at R, R,
Qg1 = Cg1 X Vg1 (13)

A (12), (13) {LfH

dVg1 _ Vbp12-Vg1 Vg1
Cg1 x 98 = 2291 91 (14)

dt R4 R>

dVg1 _ Vpp12 Vg1
Ca1 ¥ dt Ry (Ri[R) (15)
A F e —PE s R
dVy1 1 _ [Vsz]
Vot | — 1|y = 16
dt [Cg1(R1 I Rz)] o1 Cg'l R4 ( )
&R

S P B
ef[cg1(R1 “Rz)] = gCot(R1l Rz)t (17)

[ESefa AT
_ _ R
eCat(R11Rz) Va1 | cqq(RyiRy) 1 V.., = eCat(Ri1R) [YDDI12 18
dt Cg1 (R1 ||R2) o1 [ CR1 ] ( )

t

S
d ng»](R»] IIRz) Vg1 .
= aCq1(R1 IIRZ)t Vbb12 19
dt -€” [Cg1R1] (19)

ANO043 © 2016 Richtek Technology Corporation 16



RICHTEIK (EFT 55 RTSTAOA 2T LS

LE— S — v
() e

1 1

N E— 1
SRRy = - ”RRZ—1) Yooz (Zr i TR 4 K (21)
1
R,V 1
V., = DD12 | oCgi(R1lIR2) K (22
9 = Ry+Ry) (22)
(22) RAWIAEKSE Turn On J5#25X @ & t=0, Vg1 = Vop12
AR R
K
— RaVpp1a . RiVppia (Coi(Ry IR )t
Vg1 (R1+R2) * (R1+R2)e M (23)

R % Turn On voltage < X (V) » FRrEEESE & -

1

R1Vbp12 [.Cqr(R HR)t_
RoRo) (e"o™1IF2) )< X (24)

tup_on = -Cg1 (ReIR2) In [R Re xiq]  (25)

1VYDD12

— %M ton & /2 us ZE4R - Rl P] 208 ns 4R AT MOSFET 7t Cds Bfd -

® UGB2 BFf] » ml%I[HH 52 -
dQg1 _ Vpp12-Vy1
dt Ry (26)
Qg1 = Cg1 X Vg1 (27)
i (26), (27) 1LfE -

dVg1 _ Vbp12-Vgr

Cg1x = R, (28)
dVy1 Vg1 _ Vpp12

ot CgtR, ~ CgiR (29)
&R

1 1,
ef[cg1R1]dt =e%R1 (30)

[EFRfE AT
1
d<v 1e 91R1> .
_ VoD12 (CoRyt
dt C 1R1 e (31)

1,
[ d<Vg1eC91R1> = f‘C’Df’Ff Cg1R1 dt  (32)
g

1 1

t t
Vg16091R1 = VDD128091R1 + K (33)
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-1
B I
Vg1 = Vpprz + Ke®a®1 (34)

(34) fRAMIAIE KR Tum Off 52, © #t=0, Vg = —R;:’fggz
A TR

-1

- R1Vbp12 o€ Rt
Vg1 = Vop1z - £ <€t (35)

Rl % Turn Off voltage 2 X (V) » FrgEHFE A -
R1VDD12 ng1R1 > X (36)

R4+Ro

R1 + Ry

tup_oft = -C Ry In [ x] 37)

R1Vpp12

B~ BtE TEEEIBHRART -
EfEEAREA 7 ¢

tdown on = CgZR3 |n[ 21z ] (38)

V
tdown_of‘f 2 CgZ R3 In [%] (39)

C -~ 515 Dead Time W& EEBAEHRZE

BBl A (%) » BBARRA B (%) @ e dead time =0 > HI
Tu_gate_dead_time_rising (Min.) = tup_on (Min.) — tdown_off (Max.)

~-Cg1(Ry || Ry) In[ Ri+Rp x+1](1-A B)-Cq2Rs In ["222| (1+A+B)  (40)

Tu_gate_dead_time_rising (Max.) =

~-Cg1(Ry | Ry) In[ Ri*Ry X+1](1+A+B)—ngR3In 7222 (1-A-B)  (41)

Tu_gate_dead_time_falling (Min-) = tdown_on (Min.) — tup_off (Max.)

~CgoRy In [ 1212 DD12](1 A B)+C R In[ = Ri*Ry x] (1+A+B)  (42)

Tu_gate_dead_time_falling (Max.) =

DD12

~ngR3In Vooio-Y

R4+R5
](1+A+B)+C R, In[— ](1AB) (43)
g1 R1VDD12
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Richtek Technology Corporation

14F, No. 8, Tai Yuen 1% Street, Chupei City
Hsinchu, Taiwan, R.O.C.
Tel: 886-3-5526789

Richtek products are sold by description only. Richtek reserves the right to change the circuitry and/or specifications without notice at any time. Customers should
obtain the latest relevant information and data sheets before placing orders and should verify that such information is current and complete. Richtek cannot assume
responsibility for use of any circuitry other than circuitry entirely embodied in a Richtek product. Information furnished by Richtek is believed to be accurate and
reliable. However, no responsibility is assumed by Richtek or its subsidiaries for its use; nor for any infringements of patents or other rights of third parties which may
result from its use. No license is granted by implication or otherwise under any patent or patent rights of Richtek or its subsidiaries.
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