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JEDEC® EVM®)
Roua 4 IR 55.2 & °CIW
Copyright © 2024 Texas Instruments Incorporated TR KRR 15 5

Product Folder Links: TPSM84338

English Data Sheet: SLUSF98


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/tpsm84338?qgpn=tpsm84338
https://www.ti.com.cn/cn/lit/pdf/ZHCSS06
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSS06&partnum=TPSM84338
https://www.ti.com.cn/product/cn/tpsm84338?qgpn=tpsm84338
https://www.ti.com/lit/pdf/SLUSF98

13 TEXAS

TPSM84338 INSTRUMENTS
ZHCSS06 - NOVEMBER 2024 www.ti.com.cn
TPSM84338
Hfgin() RCJ (QFN-FCMOD) , 9 3|l - Xi2
JEDEC®) EVM®)
R ycitop) LEE AN (TR ) Hb 58.1 A °C/W
Ry 45 2 LR B BH 16 AiE °C/W
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W g 45 % LRI 2 4 15.7 A °C/W
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(1) AXRWBERIRHRHEZHEL

BB FG R IC L EEHTEER N TF .

(2)  BERPELE Ry ya BN T HHAMEREA A, AT H . XEAE R ME JEDEC R AR X EfH IF AR AL
B B2 P R RS P BE -
(3) BRI Roya 7E TI EVM LT 70K,

5.5 A4
BRaE AR | 75 IA T4 U5 B F AR (8 T A TR B BT S o I e RS TT AR A FE %7 i B R i T L, R

S SR REAS FRR ST E . AREXT N T Ty =25°C, Vi =12V, BRIEFA VT, 75 M5/ ME R i K AR BR (3
F Ty=-40°C & +125°C , Vjy = 3.8V & 28V,

5% \ e s | mME o BkE| B
HYRHE (VIN 31| )
Vin BRGNS 338 28 %
EN=5V, Vpg = 0.65V , Vjy = 12V, - 2
la AETT R HAS IR il A
EN=5V, Vpg = 0.65V , Vjy = 12V, 40 47
FCCM
IsHDN KT LR R Ven=0V, Viy =12V 3 5.5 pA
A 3.4 3.6 3.8 \%
ViN_uvLo N B E BME T REEE 3.2 3.4 3.6 Y
pIab 200 mV
fi88 (EN 31 )
VEN_RISE Ji R T EE A 1.15 1.22
VEN_FALL A5 RME T REEEH BE 0.9 1
I EN L Ven = 1.0V 0.7 uA
I EN LR 176 WA
HRFAE (FB 511 )
T,=25°C 596 600 604 mV
Ves FB HiJE T,=0°C % 85°C 595 600 605 | mvV
T,=-40°C & 125°C 594 600 606 mV
I8 A1 NI HL I ViN=12V , Vg = 0.8V, T;=25°C 0.1 LA
B PRAE
Ihs_LimiT = MOSFET Ha 7t B i) VN = 12V 56 6.5 7.4 A
ILs Lmi &M MOSFET HLiit fR{& VN =12V 3.6 4.5 56 A
ILs_Noc S5 Tei] FELIAE R ViN =12V 2 3 4.2 A
IPEAK_MIN 5/ R A L IR VN =12V 1.2 A
#JE3] (SS PIN)
Iss YORBh 7R 35 55 6.5 nA
P
Tss 5t 4 K 0 if;i‘?;ufﬁfh - 36 ms
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5.5 AR (42)

BRAR S ANEN] , 75 NASHS 2 BE (1 B R IE ] T A SO P UG . X SE AR AT e 2™ i A dr vu A, A
SRS HEI G TR ST JAUEN T Ty =25°C , Vin =12V BRIESTE UL, 75 00 S5/ ME R B K f PR AR 5
T T;=-40°C & +125°C , Vy = 3.8V % 28V.

2% WK EN T

HIFIER (PG 5IH)

Vig T, PG MM 85%

- Veg L7, PG MMEEI = 90%

VpeTH PG 14 , Veg B4 LL —

Veg TF% , PG MMEEI= 107%

Veg L7, PG W& EMK 115%
Tre R PG ZEIR (8] PG MK E] 70 us
Tec_F PG LRI [H] PG M s H P B T 13 us
ViN_pe vaLD A AL PG il /b Vin glé E\? gg{}gg\{;“%ﬁd 100k L3 %5 2 2.5 v
Vpg_oL PG % P HLUE Ipg = 0.5mA 0.3 v
lpG_Lk FEI N T (0 PG R B Vpg = 5.5V -1 1 LA
WG ESME (RT 51| )
fow JE ot i RT = &% 450 500 550 KHz

RT = GND 870 1000 1130
VsyNe_HI SYNC I iy L (i 1.7 \Y
Vsync_Lo SYNC e Eh i f R BI{E 0.9 V
ton_min e/ ON Jik v 5 5 70 ns
torr min (M Ht/ OFF ki 48 B 114 ns
ton_wax M K ON kb 58 /% 8 us
I KRR R AR
Vour Wtk OVP BIfi OVP U (L—H) 112% 115% 118%

IBHE 8%
Voo - UVP Kl (H—L) 65%

IR 6%
thiccup_ON ﬁXVE §i§$§%§ Ll 256 us
thiccup_OFF HEFR BRI UV W82 ) 9.8 JE
S
Tsron (! HOCWTBE SR 165 °C
Thys (M B 30 °C
i3 E
fm (1 AR 10 kHz
fspread P R R 1 2 AR +8%
(1) REEFNR , HBIHEE.
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5.6 SRR
T,= -40°C £ 125°C , V|y =12V (RAER A ) .
40 3.8
35 3.6
—_ /
< 30 —~ 3.4
8 2 \\//
w
o 25 & 32
20 3
15 2.8
40 -25 10 5 20 35 50 65 80 95 110 125 40 -25 10 5 20 35 50 65 80 95 110 125
Junction Temperature (°C) Junction Temperature (°C)
&l 5-1. TPSM84338 ##HIf (PFM) 525 RRIINK R B 5-2. TPSM84338 XU 545 B FKX R
0.65 1.22
0.63 12
118
_. 0.61 > |
> 8 446 —r—T
Z 059 &
1.14
0.57 112
0.55 1.1
40 -25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Junction Temperature (°C) Junction Temperature (°C)
K 5-3. Rt E S RFIMRR K 5-4. BRIRESZ&RERIMRER
1.04 4
1.035 3.9
103 S 3.8
< — 1
= T \;
ot L 2
% 1.025 1 3.7
! S
z >
u 5
>
1.02 > 36
1.015 3.5
1.01 3.4
40 25 10 5 20 35 50 65 80 95 110 125 40 25 110 5 20 35 50 65 80 95 110 125 140
Junction Temperature (°C) Junction Temperature (°C)
& 5-5. 2R RE S 4R FIRRA & 5-6. Viy UVLO LFHRIfE 5 4R MKIX R
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5.6 JLAURHE (52)

Ty= -40°C £ 125°C , VN = 12V ( BRIES AN ) .

42 560
4 540
3.8
— ’Iri 520
>
< 36 <
8 & —
o 2 500 —
>§ 34 :‘%’ — |
IL 480
3.2
3 460
2.8 440
40 25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Junction Temperature (°C) Junction Temperature (°C)
& 5-7. Viy UVLO TRBESSRBIRR Bl 5-8. FFRHIE (RT 8% ) 5SEBEHMRKER
7.5 5.5
5.25
7
5
—~ 6.5 475 —
< O P——_ < —
8 T g 45 —
2 2 T
4.25
4
5.5
3.75
5 35
40 -25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Junction Temperature (°C) Junction Temperature (°C)
& 5-9. TPSM84338 =l IR IE 545 A MR R 5-10. TPSM84338 MM FE i FRE 54 R ITIKIR R
116 66
115.8
115.6 65.8
115.4
Q 115.2 < 65.6 —
< — | = —
o 115 o T —
> >
O 1148 > 654
114.6
114.4 65.2
114.2
114 65
40 25 10 5 20 35 50 65 80 95 110 125 40 25 10 5 20 35 50 65 80 95 110 125
Junction Temperature (°C) Junction Temperature (°C)
& 5-11. OVP RESZERIKRA & 5-12. UVP R{ESFEAIKR R
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5.6 JLAURHE (52)

Ty= -40°C £ 125°C , VN = 12V ( BRIES AN ) .

5.6 100%
90% | T
5.4 T
80% [—4~~
_ 52 g 0% ,/
<§_ >
s T S 60%
17} 3
5 £ 50%
40%
48
30%
4.6 20%
40 -25 10 5 20 35 50 65 80 95 110 125 0.001 0.005 002 00501 02 05 1 2 3
Junction Temperature (°C) lout_Set (A)
B 5-13. HHTE I S AR AR R 5-14. TPSM84338 %% (PFM) , Vi = 24V. Vour = 12V,
fsw = 2200kHz
1.5% 1.5%
1% 1%
£ 05% £ 05%
c c
S S
s ©
> 0 > 0
(9} (0]
14 14
8 -05% 8 -05%
) -
1% -1%
-1.5% -1.5%
0.001 0.005 002 00501 02 05 1 2 3 0.001 0.005 002 00501 02 05 1 2 3
lout_Set (A) lout_Set (A)
& 5-15. TPSM84338 5#iE7 (PFM) , & 5-16. TPSM84338 4 #¥dT7 (FCCM) ,
VlN =24V ) VOUT =12V , fsw =2200kHz VIN =24V , VOUT =12V f fsw =2200kHz
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6 40 B
6.1 MR

TPSM84338 J& — K mCF . mH RN 5 T FEDD & E it | Ba st RiGt. TPSM84338 Hf
3.8V Z 28V 5t TAEMI N HEIGE |, Wil T 5V, 12V, 19V I 24V S BRI RS, Z8
i5 A HIFERE M IR 98% Mok AL .

TPSM84338 R Ml H i izl |, JFBAT W EAMEThaE |, W SEBLHR IR 2500 5 DAL Hh B O LR B AR B 5 . 1%
B ELAT P IS LIRS T RE DR G T F R AN OGS e Y Bl A T R EAT A AMEE . SRR R A A
FIAHOG LR G B TS0 2 PCB 3t — B b i o 4

SEAEANE MODE 51 IFC B | 1% 1 vl e Bk b i R A (PFM) B 00 440 S 15 1 i 4 B i A 1) (FCCM) BAK
AR ST S (R YR IE R A s ds . 78 PFM BT TAERS | iZ8s M aT R 0 34k 1 P sl m 0K . FCCM i
HBIF TPSM84338 LT Mk &/ T A AR Hguk . fEiZssth W E NESA SS Thaeh |, "l — AR/
25 s Bl H B 4 TR A% E R 2] SSIPG 5 IR SE LK A s i 18] 13 B B i R BRI . 1 PG IhEEE , A rriE
SS/PG 5| Ji45 7/~ L IEIEH RS o

EN S0 —AN A8 _Edr s iA , mT T3 5 AN A1 50 e B 25 1 5 N LR R R B E (UVLO). b4k, EN 5 BEIAT BA
=7, UESSEE R A B R R iEAT .

F e AmiZen] DLl e B RT/SYNC 5| JHI7E 200kHz £ 2.2MHz 2 [Al3E47 & B, M 07 DL7E 2 £ 40 B 8 U 28 To i
AL RGERCRABETE R ). AT T RE 4 Bh T 23 BRI EMI g,

TPSM84338 H. A St o] aE K IhRE |, T K S@ma)y 8 us ( $7AE ) o AR EZE#/EWIE | &0 MOSFET
ZT[ 58 8us , AR5 mi Ml MOSFET 6t , RN MOSFET S |, H i St (i) 114ns ( #L7U{f ) . ixLbge
37 B K 98% 1 (5 L.

il MOSFET (932 & 11 syt BR i) v] 753 245 0 T BRI 28 4F |, R Im kR mibr s gat BR il B 1k F g 2 4%, M 386 5 bR il
BH . TPSM84338 #Eikf i R KRS (UVP) , 245 i d o s DRIk it ol ik R T T4 R LR 1) 65% B, 83 %
256 us ( HLAUE ) ProRUERTE G |, S IAMEM MOSFET ¥ , [FIAS 85 443 N W s i

I B B8R A o ) I T B A R T KPR R Hb ek D it 2 A O R AR . AR e R S T AR AR EE Y 115%
N, O PR e S s, FR SRR IR T R Al MOSFET |, B 2% B RAR TAsFR R R 104% .

IR E T, HET 165°C I, S 2R ge 4t | 2 T, B2 30°C KRR LR G , WSS 2.
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6.2 ThRETHEE]

EN
—
L
| wvecc - ,_
Enable » LDO e {]VvIN
Precision
Enable [~ N
Iss

HSI Sense

A 4

L
SSIPG [ SS
+ A
T EA 9 @ f—
- ? - Y, | tsp UVLO J Caoor
nl — > Fooo
FB [} » Re
Ssl lPG
[ T-
y y
MODE [ ¥ PG/SS - > PWM CONTROL LOGIC mmme_
ECO/FCCM VOUT
—»
Y Y A
PFM Sw
Detector
Slope
Ton_min/Toff_min /L/]_/]_ Comp
Detector Freq HICCUP Zero
Foldback Detector Cross Ly —|
A A A
[
\4
Oscillator/PLL LS| Sense
’L FB
1
= |-
RT/SYNC

GND
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6.3 REMEULEA
6.3.1 [ EHFIE(E B E

TPSM84338 1 LA Tz T it Bl ¥ K Ih Ry HE B AT 6-1 Fh i 2 . TPSM84338 & — ik [Fl b [ Ik ik ¥y | HA M
X (HS) AEM (LS) MOSFET ( [ 8 iias ) . TPSM84338 i it i FHl 5244 1 o 25 L AT HF i M A Al NMOS
FFISRIE AR E M R . AT SIEIAE , SW 5| E EFHEZ) VIN, USRS T iL DRI (VIN -
VOUT)/L $8h0. i Tr e p il AR W T, ARMTF RAE L o g AR X I 8] 5 4 2 08 . H B i d ek ik )
FFRLAREE - VOUT/L JilHE . P& R 3B S 50N 2=t D = ton/tsw » 7 ton & =T O FIEEE , tgw
TP R e 2 ) A Bm i 2 5 2 L D SR4ERFIE B i R . 76T 2 S RAE I B AR PR R Fe ¥ ds b, D
S e ERIEL , SN ERKZE : D= VOUT/VIN.

Vsw
A
Vin D = ton/ Tew
(0]
(o)
8
K=
S
=
)
ton torr
+——p | —> t
0 >
P .l
| |
Tsw
iL
A
ILF‘K
<
o
5 lout|
o
g
[$]
>
©
£
t
0 >

& 6-1. EL FIEHE (CCM) T Iy SW ¥ 55l F a8 R I B

TPSM84338 R [ i A< WA L A 2] o {0 Pt S A AN A6 1 3 S 1R b e 3EE a1 DR P97 i SRR A5
R LU PR T o S ARG e O % R e R LA, O U PR U R A BE AT PR AR AR ) e N T 5% B e
6] F IR SR B AT A B AN Th BE , AU ANER O | AT AR AR A B SR LA e A AR AL S AR
Jack o (8

6.3.2 HAHFE

EIAFE) MODE 51 IS E |, Zas R0t TR 34 T ik PFM/FCCM. T SS/EMI 5 JHIH ] 5 88 8
I [ Sh e/ YR IE e gs Thiae , AR TH58 PG R A Pl @AnThae. £+ B T AHEK MODE 5] IR
B, TR ZEN 1% HIEE 2K EH#5 1T MODE #£#.
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% 6-1. MODE 3| Wit %

B A Q BRARBITHEA SSIPG 3| [HEITIRE RBFIRE Fss
< 4k Q /55 % PFM SS =X
18k @ PFM PG =
180k Q FCCM SS =
330k Q FCCM PG =
680k Q FCCM SS &5
> 1.3MQ/EZ FCCM PG &5
6.3.3 B /EHEN

W IR Veer BT 0.6V (( MURUE ) o BEHeds (0SSR GoBt B T REAG 8 110 1) PAY 1t 0 P Bt i 1 0 AT
YT, MTIAEBEAN IR RE VS FEl N A2 A £1% RS2 R BEE Vg

6.3.4 HHBERE

RAEREAS TARIRFE Y B N AR S AR R far U, B 7 —A 0.6V MRS % 3L ERIE (Vrer). firH RIS
it FUE AT FB S]] B A IR AR AT R B . TI B U S 2N 1% HiRE R EEH LS E N FB 43 K48

MR BT 75 1) 73 He 2% H e B 6 & AR I B FEAE. Regp , JRAAH 7 F2 X 1 SR E S Regre fEMRBRERMT

Regg MUK , 70 88 ALK | A R MK . Regg #K , FB HLEMZS 5 Z B (152 md | R0 Regp H
BK, WFREEMrah izt PCB KRB, ST REZHNA , TIEBEH Regg = 10kQ H Regt 7E 10k Q
% 300k Q JEEIA .

FELBEL 7 s 5% 110 7 22 AL PS8 A A S i 1 P T 19

Vour
Rrar
FB [
Rres
Al 6-2. #ith %E&E_
Rppr = % X Rppp (1)

H
* Vger N 0.6V ( WEBEEHERIE )
® RFBBj"j 10k Q (Tﬁﬁ ) o

6.3.5 P XIFLFE , [

BT X RT/SYNC 5| 47 AN FEIEL B , TPSM84338 mJ LLAE RT #z0A1 SYNC M T LAE. i NI& £
15 V8 B BEAT RSN . TR BRI ARIEAT IS |, PRI B L e , R BN — Ll E e EN Y ar A
7 RT B0 , TPSM84338 [ kil RT A2k E. £ 6-2 /R T RT EHHE. 4 RT 54
R VR 5 FER 2 78 200kHz F1 2200kHz 22 18] 5 B FF 4% .
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_ 44500
T= Foy ~ 2 2)
Horp

« RT A RT ER MM , LkQ NHAL,
o fow NIFFREIZE | PLkHz N4,

% 6-2. RT/SYNC 5| s fHAR % B

RT/SYNC 3| B pH FERINR
a% 85k Q 500kHz
GND 40k Q 1000kHz

L 48 18k Q % 220k Q 200kHz Z 2200kHz

FELLFPUREL T, JFRIFEATF & RT/ISYNC 5| BB & 12414
© RfEds T (PFM #aL)
R fEiz AT
RN AT
LI PR R
FEFTAIXEERE LT, JPRMRYTIR |, X EWRE I RPN T RT/SYNC 5| IGRfERIHR . fEIXEEMET , i
JEORFRREE , (HAERRRMEIZ TR OL T RS

X L2 T AN ERBUEIS (PLL) , PASZEL 200kHz %] 2200kHz 2 a1 [E2E |, 37 RT B4 3] SYNC ##
Ko BEHATFISINEE |, ¥ 7 B 85 5 & 2] SR K T 805 T 100ns /) RT/SYNC 51, B8iE 5 4R i 2
TRy /NT 0.9V FUR T 1.7V,

TE[AI 75 2 RT #AH1 SYNC BN, B 6-3 Fianit) RC HLEE W] F T8 RT/SYNC 51, (HAEM s
g n] RT #2003 E . RT/SYNC 5] ISR %3] GND/EZ | JFE83Ud ] 100pF HLASs. # A B
RC HEKE , RT/SYNC 5] i1_L A5 5 M HRIE 4 20 38 /N 0.9V AT 1.7V,

SYNC || RT/SYNC
O
N

& 6-3. SYNC R E

&iE
o B EEIHET SYNC 4 TiEshIRAS , TPSM84338 il SYNC i #h T4
o B BEENAT SYNC Kb TVEFPRA | I TPSM84338 i Bk ARS & ( 3£ T RT HuPHSZS ) TAHE. 4
SYNC i g4 TiESIR AT | TPSM84338 7E SYNC #i:{ T T.1F.
- R SYNC W #hil S ( 200kHz £4) 2.2MHz ) , ] TPSM84338 £ e & 4% ( 200kHz.
2.2Mhz ) FTAE.
- IEATHAME , SYNC B4 A2 4l 5

WOZBURR A A 0 U B B IR BRI MR . iE SR 6-3 , T MTELS T AR AL N B R AR VR H

£
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% 6-3. IR SR KRR R

Fsw (kHz) Vin =5V VN =12V V|n = 24V
Vour JEH (V) Vour J&H (V) Vour TEH (V)
B/ME BoAE B/ME BAE B/ME BoAE
200 0.6 4.5 0.6 1.2 0.6 1
400 0.6 4 0.6 2 0.6 1.8
600 1 4 0.9 3.3 0.9 2.5
800 1.5 3.5 1.2 9 1.2 4
1000 2 3 1.8 9 1.5 6
1200 A& H NiEH 2 9 1.8 7
1400 A& ANidE A 2.5 9 2 8
1600 s S| 3 9 25 17
1800 ANiE ARNiEH 3.3 9 17
2000 & p ST 4 9 17
2200 S5 AiE 45 9 3.3 17
6.3.6 ##

2 TPSM84338 £ 541 £ [A 25 ) FCCM #x0 N TARRS , W] LU AN H 2] MODE 51 Al Hi 75 5 R B AR
MIIRe , WIEl 6-4 f. ZEMIMREThAE)S |, b A S IRIFES . MBI TEZ ARG 2N
FLHIRE 4 A A SOEOIF T EMIRRE . ] 6-5 R 1 AHRS A £ = [ Hs 2 48t s L Y 1) — g A\ I ke 2b>
NSO WA ME A TR 3 tH5E , b Cyope /2 MODE HIZ , 0 ZHIBE. & 6-4 f&om 7T ECE K
SR B

6 —28°
CMODE = 73585 (3)
RMode
Vin VIN MODE w}{
CMude —

CIN

} GND VOUT Vour
— Resr
Ven[>—— EN FB

OUT
Rres
r{ F— SS/PG RT/SYNC SYNC

j— CSYNC

& 6-4. MR B R

IIN1

VN[> BUCK1 ——{> Vour

—SYNC1

\ 4

BUCK2 [—{"> Vour

—|SYNC2

Iinz

BUCK3 [—1"> Vours

—|SYNC3

I|N3

A 4

SYNC IN
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IIN1 IIN1
[ 1 [ 1 [ 1 [ 1
Sl — 1 e —
Sl — — I —— C
IIN_aII ‘l_l_‘ ‘l_l_‘ IIN_aII
Without phase shift With phase shift
& 6-5. HBERIERFH
*6-4. HBEEHE
%1 MODE B4 , pF M, B
47pF 90°
68pF 120°
120pF 180°
180pF 270°
6.3.7 |5 HH TR E

arfFA) EN SIBAITT SR gt B~ UT R HIThRE . 24 EN S IO I RERME S Ven rise I, TPSM84338 (#7144
TAE. W2k EN 5] b RAE R E FLE Ven_pal AT, BRISAR 245 1RSI HEA G S

EN 51 R — A ES LR RIE |, R P AT U EN SHRIELS &84 an SR R 7 24 ) EN 51, nRH —
NIRRT 6 B AR F AR T % B GPIO i th 2 4 5% 5| Iz .

TPSM84338 FJ7E VIN 51l 33 Py R E8iE (UVLO) M. 4 VIN SIIHERE R A Vin_uvio BIE LU FES
A AR . I ViN_uvio BIE IR LRy 200mV . Hn 5N 7 EE VIN 51 EEAT S ) UVLO MM
WA LA 6-6 T NECE EN BIR. A4S UVLO ThRERT | T1 8 UCKHR E 3 & KT 500mV.

EN 5B BUN BRI 1, , % AHCRE EN S RTRIER VRS i BOEARERR MBI Ja M. 25 EN SRR
LA RE BRI, _ERORE R Iy R UVLO DhRefilim k. M50 4 U7 6 kit R1 1 R2
FE4RE UVLO BME FHIME. R1 AT R2 FasE TokZ ), AT LAl 5 A2 6 75 Ve , IS AERCK Viy A ZUE T
5.5V,

Device

fy

R2

& 6-6. ATATT Viy RIEBE

£
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VEN_FALL

VSTART X Yoy pisp ~ VSTOP 4

Ry = -
U (1 ~ VEN_FALL) 4)

P 4
EN_RISE

R{ XV,

R 1 XVEN FALL (5)

2 =
VsTop —VEN_FALL + R1 X (1p + Ih)

Ry X VN + Ry X Ry X (I + I 6
R1+Ry ( )

VEn =

8

I, 4 0.7pA.

I, N 1.76pA.

VeNn FaLL N 1V.

Ven Rrise N 1.15V.

VsTaRT A28 A HI N L .
Vstop /225 AR LF I N BT o

6.3.8 S} HEH I 50 I Hithi B K/ 5

4 TPSM84338 ifiid MODE 5| JiIfic B 4 SS Ihfithf , TPSM84338 (1) SS/PG 5| il - 8 A PR Hu ek /)N Uk 5 75 1k
BRI AR R X SE R0 P B ME HUE VRer BR SSIPG 51 IR A R FR AR N B ME B | FRAH R
W . SSIPG 5 B 2 e (¥ P25 25 SE I T 38 ST IR) o A EA — NN BB IR | T AN S 3
AR R . A 20 7 RIFE S B A] (tss , 0% % 100% ) FIFEZh % (Cgs)o

\
/

Css X VREF
tgs = T (7)

Hrp

* Vger 7 0.6V ( NEFEHERE ) .
© lss AWE LS AT , UMDY 5.5pA.

U 4 R AR AE B S TR R, SEE T E DI N R N SRS UE B R K T B R Vg A 2 4RI 5 Tt
e BT BT AR W Bt Ny b TV . T SSIPG B I H BH 4 s 82 7] LLSZILNT 5B — AN B YR L B R R
B

6.3.9 HWEIF#E

TPSM84338 Al & N PG IhfERT , SS/IPG 51 A TF5 it B 2 75 Dk BIE MK F. PG E5ATH T2 A HA
MR s . PG Sl R E , 2 LRk B SEMAET 5.5V K E. TI &
10k Q Z 100k Q [ _Efr e 2% . %28 0F AT DIENZ) 4mA [ B I F R FF 48 2 (0 48R i 7. 76 FB 5] e B/
T A EIEAE AL (Vrer) [ 90% F1 107% 2 8 JF HZ 5t 70 us (s gm a5 , PG KA NE PR . 24 FB 5]
i B ARG T P P v fL S 1 85% Bl T B AE HL R 1 115% , sk R A # el . EN 6. UVLO i), PG 51
221F 13 u's MIPTARIER [ S 3% . VIN 40— B ft | 46 PG 51 MR K T

* 6-5. PG &
PG BHRE
BRA
RS fi&
Ve A&fil %V, v

JIR (EN = 0T ) e L
Ves 2K Vet J
W (EN = {8 F ) J
UVLO 2.5V <V|y < Vyvio J
FSSLTH T,>Tsp v
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% 6-5. PG R (4)

PG ZHIRE
HRA &
IR | Vi < 2.5V J

6.3.10 BAZ-FHERTH]\ BRATKBTHT I FIEFE &

H’E_‘X%E—Lgﬁﬁﬂ‘llﬂ (tON_MIN) %%Tﬂﬂﬁ?ﬁﬂugﬁﬁﬂﬁﬂ%ﬁﬁlﬁl TPSM84338 ':F‘E/‘] tON_MIN @ﬁy‘j 70ns. E%%E;%H‘ﬁﬁﬂ’ﬁﬂ
(torr_mIN) A& = N H 5 B] LA SR W7 B B R S (] . TorFF_MIN BH N 14ns. £ CCM BiTHX T ton_min il
torr win KPR F SRR AR | TCE TR R iR

A FVFIRZEATIR K B/ 2 EE A

DymIN = ton_mIN X fsw 8)
A FVFIEATIR I R 2 H

Dmax =1—ton_MIN X fsw 9)
Y5 7 FIT T (K LRI, TEIRATIR MK Vi A

_ Vour
Vin_max = tON_MIN X fsw (10)

TIRITIR KRN ViN N

Vour
1—-ton_MIN X fsw (11)

VIN_MIN =

£ TPSM84338 ', ton min BX topr wmin BEfilA G , AL RABFRITIRTT 58, XA DUE K dRe K o 48 B dpe s o
.

SPIER (A BEE Vin R BTN o AR P B E ton_ win 5 JPRITR BT IR FEAR , FIRF Vi 4885
PR T A, T Vour IREFERF G U722 8 ARG -

BIEAR Vin S0 R G A b, SRR 7 & ] . RS TFIAE] topr vin 5, PR FRAT , ATTTAR
Wi 9 K AR A . SEAEHTIR G 3 TPSM84338 fii i FiL BB WS 76 IR HLUE Vi KR BRI A5 5L R
FERAE , AT SEBLEAR A BUE o AR R AEMRITIRIITEDLT | fow WD, Vi max FETHR , T Vi win B2 B
k.

6.3.11 JE4iHi et

NFEAL EMI, TPSM84338 #5151 A\ 1 MU o 4 20 viu [l 3t 5 £E T R MR [ £8% (Afe) Za) , i H % y
10kHz. S H 12 8L 1E P ELAT [ 5 332 AT (K 45 1 5 98 (14 A3t B A 20 BSORSRS R B i S8 A T (R Vi K
SF. K& 6-7 Jeos 1 RAAS] . K 6-8 JRa 1 REE LI O fo AL 4k
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fmax = fc * (1 + 8%)

Center Frequency fc

fmin =fc* (1 - 8%) ’—I_r

Modulation Frequency fm = 10kHz

& 6-7. B &

\

A

Energy
A

fc Frequ;ncy
Kl 6-8. BEE SMERAKIRAR

6.3.12 L/ R

AR A — AN R TR AR Y (OVP) HiL | DAE 58 KPR 2 M /D ey H L R b . OVP IhRE ¥ FB 5l R 5
OVP [ 347 Bt e ok B8 K PR /b i b . S FB 5] B KT OVP BRIME Y 115% , T & ] MOSFET %
BF, AT L B I 17 i e 9 5 K PR B b st/ g et . 24 FB 3] I E B % 224 T OVP BB Ik 2= IR Vi |, ) fo i
= MOSFET 78 N —/ANA8h 31 S5 . thahRe e — TR BUR .

6.3.13 IR AR

TPSM84338 44 1 U AH A4S RS 28 FRIRBRAE | mION SR ER AL 3R 4G MR AR | HEBR il B Ky IR . E IR
PRAE P B L B TR 2 BRI E S H A R B 1) e s T UG AN A PR AR DU 0 [ A, DA PR ) e 88 1) B KB HE IR .
AN ARG R A T s A

v M F G AEBEE HIVH B 18] (ton_win) J5 IR, (S Rr 0 20 i 5 G L s O DK P U P 9 52 DA FL U 180
{8 Ins_ umir FIPBRET . BbAb | 34 R AN G (¥ HAREAT R MR 4% . IR0 G Sl e | AR LR TT 4R R
%38

AR | ik B — AN R IR AMEAE T — R R AT VR R BT s i I, SRS IRIITT G2
PRAF I8, B3RS R BT BT A E R B s umir » AR IRIUTT R WIT , mflJT R AEFE X I 7] 5
e RAEXMAT RN, SE BRI A S PO ZE Y, N SEIFAR T, sk e SEUF AR 4k
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BRI R AR E . BEE I AN, R SRS AT A R AR I, A A B O L AR AE
lhs_Limim,e AURUEFRMES | TP A LU BRAR , il io Ik 2 T PR B AR ISV o 24T R B e 1) B K i L
B, RYE TR 12 IR UE . A8 IR HE N BRI, Aot F S MU S 4k 82 T B, T 4 PR UAE
RIFFERL lomaxe A 73— FEHL , ACHLR G0 R A RE SR FRRVBOKR AT DAFE S8 S0 BRE 2 i fi 5 e 0] P O
PRME. fEABIG , J7Ea 13 45t 1Tl o f i

Igs LimiT +1Ls_LIMIT
Iomax = —= 7 (12)
(Vin —=Vour) _ Vour
lomax = Ins LIMIT ~ 33 Tx oy X Vi (13)

BeA , G E I E S 8 FB R R Vyyp BIME LT Veer B 65% Fifilk BIRFR &I, 7 B UL il Fr e md
V) 5 B 45 S I ] (MU 256 s ), MBS a K HE N R . AEZRE IR, RS A W 4 O T I )
(10.5 x tgg) WIS IEIF e |, ARJE LUK S B 1)k N I B8 o 0 3 3 s i A5 AT ARAEAE | 2 AE MR PR )
AT, ARG R . RE T 3 RS DU RAEAE |, IZEFA i B . %ISR AT 70 M e a5 A e i
6] FAAR B E IO T o o A R S T 5, o e OB VR 8 O IE 5 R RS R AR

fE FCCM F , AR i m] LA fufB . bt B A O 67 B R BRAE. ILs e B, DU OCREWTIT | w5
SEEDSIE |, TR RN T 56 S 32 5 K K A L

6.3.14 #EHr

AT (Ty) B AR B A RS Mg . iR T,y T 165°C (ML ) |, S E AROCHDIRAS | TR m A
MTh FET #iexkWr. = Ty fEZE 30°C (M AUE ) MIRHE LTI, B ds WHUR s TH e IR B IE #1847

6.4 &1 RER R
6.4.1 KL

B 5 A, TPSM84338 227 CCM. DCM. PFM 1 FCCM #E 2 [a 44 . R4 Ed ik , TPSM84338 2
AF LA — -

o EL T (CCM) @ FFIRAIRIE 2, 713 HL I K T G U AE F RS FL YR S 1 — 2

o AR SEM L (DCM) @ PR E E , CCM iz 4T R 73R B /N T I8 W6 B B R 80—

o kR RIS (PFM) @ B0 T, PR N %

o oRHEL: S (FCCM) @ FFoeliig il e |, BIE7E R a4 2 it

6.4.2 EREIZT

27 A HL I R T U U A PR B FLR I — 2RI, TPSM84338 % A4 Sl (CCM) i847. 7£ CCM FigfThl |
JE I DATE 2 AR 130 RN 1) b7 25 PR S R AT s S E YR . TR e HY PR R TR AR A 2R B RN A
FR T DL S /M R S0, I H TPSM84338 Tl # it 3A (1) f5 K dr 44 HH Fafi .

6.4.3 BRI R

4 MODE 5| JHIfid &y PFM #ixH | TPSM84338 <7142 f# FEL i T LANK I AR i | (PFM) #=0i284T , M7t
BAMBHR .

LI HEIKT CCM T U BB H R I — 21, 284 LA 2L S I8 (DCM) 1817 . 7 DCM 217 , 4K
R R s zc I, ARIDJT R GH] , DMER &SRR . SR AEF 5G] CCM B T , DCM R AT kb
FF I FE RN FE I FE

P A7 BB /NN 2 A Ik AT R o (PEM) S DAZE R v ORI AT o 208 B 5 e I 26 S8 B 7] (ton_ min)
B f/MEAE FR R (Ipeak win) I, #RAFK 2 BT S DURSF BB ASE - 72 PFM BT, B
FEmt | IR S IR e i | MBS R E . PEM ST |, T ITSRBhESR AL |, HIT 640
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FEAF LARE— P AR H B UL LU A A A SR F RS WL, AT N PEM AR PR 1~ 12 0 8 H O 2 o 52 FH AN
SR LC JEHAS I AR AT AR 1L

£ PEM BT, w il MOSFET £ M ERE Ikt R A T3l , SR b il SRR I 2 [ Bk T I 45 i s
BRI Veer I (I IR] o S8 8 E O SRR HC ) mT I 1 i, ok = R A D0 2 SR PR MOSFET BLSE KRR
MR RO o AR T Y A A B B R R T RN R AL, TR B R OO . IR REREAE
SER P Y FL T SRR AT AR (R S AR SRR 4 (R e D R

6.4.4 FEiIELE-FIE 1

2 TPSM84338 Hit B Vi 77 3k T T LA FCCM Ig AT |, JF SRR AL B S BGE I A 4EFr £ — MEE HIKT
UEAR 38 & 75 AR AZ B T AR A A R S B AT, AR AR B T IR B X TR
A, S oA B T3 G R T SR AR T ek 22 T [ 3 ol P 7 SN — S

6.4.5 [EfEETT

A ] 88 s 2 45 5 1) T PR P E R 32 T %6 MOSFET ) Rpgon-  FL 2% 6 B 7 FEL IEL AN 428 1) 25 7T S BB oK o 45 EL R
Wi 4% N FE T RSP e R I, ) MOSFET G (R T Sh e e ME BB G |, JFRAR A R4
BEARE , B EET RS NRERREIER 2 4b. AT B GRIX N, TPSM84338 4 H 8l PR IT KA (Tl
ALY R IhAE ) DA INSEBR & as e R gERR RS I, BRI AR IA B SR PRAE

6.4.6 RAT-FENT IH]E 1T

FEAN TR 2 A — /> B R AT 42 IS [|) 22 1) E 55 4 o) L R G ) [ A7 S 38 R BN TR) g, X 23—
MR G, B — A N b . E m N R A TS @ BRI Dy T B K A
ANATEE 7R EE, TPSM84338 23 fEik 31 s il i I [A] BRI i) B B FRAICTT ORM A o IXAE | B s o] DALFE S KA A HL
R R AT AR R . AERAESUR TR 2 AT, AT TR 14 R 4 e fa e A S AR AU N F R A A
ton_min FH fow FIMEATETT 5.5 HiR ).

Vour
ViNSE ——————— 14
IN'=toN_MIN X Fsw (14)

B LR U | TSI ] (b ) SR AT L 2 SR I R I (o)
B PR R TSI (R
6.4.7 KB

EN 5| N S8 AL S TF /S35 B TN RE . 24 Ven KT H8U{H 1.15V B, TPSM84338 4b T iz, #4FiE K H
VIN UVLO {47, Wit Viy R T % B8 UVLO H-F |, Fids o oG,
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7 AL

i

LA S8 23 s R BANE T T o, T AR HERIE M 72 80 . TI 9% 7 el e o e 5
EEHME , IR IEAMI B S B LA R ST RE .

7.1 SR

B R SR R S AT AR DG EE SR . AR B Y TPSMBA338EVM ITAl g fit . A& 445t T Bt /2.

Ui VOUT S+
TP3
SW
J_ _L _LV'N _L el vin sw |28 T 1.8V to 12V
EN 1 4 VoyT
C1 c2 c3 c4 ==——0{{EN VOuT _L _L T J2
3sv 35V 35V 00nF RT/SYNC 9 2 FB R3 2 VOUT +
—|—ll]uF Tloyr Tm,.F —|1_ =1 RT/SYNC = >< 49.9 ==C8 =—C9 Cc11 1
PG/SS 8 | ss/pG o TZZuF—FZu | ‘F)OnF VOUT -
= MODE 7 | wone GND -3 220k R
GND GND RS o =
TPSM84338 30,0k Tro GND
= 7 HODE TP4 TP8
GND VOUT Ss- GND
GND
VIN s c14
|I-np P6 RT/SYNC PO
Svon ODE SSIPG O—4 -
EN 100pF TP7 I
= R8 C6
R7 100k 33nF
s
TPS — . 0 25V
==0b plait (,’T'D
10nF 2
1
GND ouy
GND
VLo
B 7-1. TPSM84338 5V #ith. 3A &%kt
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7.1.1 &R

71 0 TR RIS
F£71. %iHSH

% A BAME  BAfE  BRKRE| B
Vin HIAHE 55 24 28 \Y
Vour M HE 5 v
lout 4 HH AT M 3 A
ViN(ripple) NS LR 400 mV
VouT(ripple) i H S FLE 30 mV
Fsw IPS e RT = &= 1000 kHz
tss B B (8] Css = 33nF 3.6 mS
Ta B 25 °C

7.1.2 EH R
7.1.2.1 {#F WEBENCH® T EAIZEHEi+ TR

& 1) TPSM84338 Jf-1# i WEBENCH® Power Designer 1) & & il % i+ 5 % .

1. EEEARABLE (Vin)s B (Vour) AR (lout) 223K
2. fERPULERREL , AT SRS AL, AR SRR RARA .
3. KRBT SEMAES (TI) HAdmTA7 B R TT ST HEL .

WEBENCH Power Designer $&4it 7 @ il JRELE |, F:2 51 T SLiF A0 4 Aot e 4E Bl kS 5o

FEZHAEOLT , ATPAAT DU R4

IBATHAOT R, WS BT LU B B R e
IBATIAEREDT I, T AR PR AL RE

K7 ) S B B ANAT SR 75 S AH ] CAD R a3
{TED PDF # U Bt i i JF 5 R 3t =

5% WEBENCH T A L= 2 |, iV A www.ti.com/WEBENCH.
7.1.2.2 HyH He R R PH 3R A

i Y P P AT Y R BB 1 BAITE] ) R AR HEAT B E . T VORI AR ZN 1% BUEIRIK 0 i bl g . &
FIE 7-1 R BREL R, RS O 30k Q JFas , R TR 156 THEH R4 O 220k Q . N T 4R AR K
AR H BB ERE R RS WRMEAK , Fefeds A 5 2 216 52 |, JF H FB M A\ Js Fe ™ A Kl
JEiR 2 MAR W]

Vour — VREF
R4_ = W X R5 (15)

7.1.2.3 IHHF IR

R TF ST B 5 AU 3 e R RN AR 1 RS B i TR S A0 e VR A FH 48 /N ) P G S R HE L2 28, RIS
FIF VO E NS B . A, BARAITF AR R BN TP R | B LB S RGO, R A R
1%EFE 1000kHz A%, R6 i 0Q .

HER, PRI M AZ BT 5 IR, 4077 6.3.10 FrTid -

B2 7 FL RO 5% 1) o L 3 JEL I 1)
o\ FL
o Y P
AR Al
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7.1.2.4 KA A FER
BUKRH) Cgg AT ATEIR B K2 (BN FEARIRIM FELR . X L C6 5 4F 1 33nF , XK H0UR shitf 7] tsg W& N

4ms,
7.1.2.5 S AR ER

Zanft BE S BM LC JER AR & (/] , I ZAE AR AT RNt FL A, ORFEAR A AN/ RTS8 vl
7 Cour I E/NG , RIH H FUA BRGS0 LT B

© Fadm RS
© RERENE
o DRI A Y A 00 Y R e e e

it PR R SO AR PR O . — 00 R R IR ST e i ) S ) A R R G L FE (ESRY) &K
AVOUT_ESR: AILXESRZKXIOUTXESR (16)
053 2 B FEL R LR SR i ) H A 7 T LI )

Alp _ K xIloyr
8X fsw x Coyr ~— 8X fsw X Coyr

AVoyr ¢ = (17)
Hp

o KRR RIS (Al /lout max)-

B S0 R AN 3 AR 2 [FI AR Y, DR S P 0 A 803 /N T P AN WA 22 AT

R 2R 40 75 A 1) PR R TR Y A R F R BR ARG TR A R, DU H 2 A2 90 B A R R R R AL
PEIPR A o 2R KB R | i R S B AE H B 3% HE R B T RS Y K 2 B O R A TR B ey . R g
FR) 42 8 A I 38 7 S\ A O 22 I R SR e R B BT T E S M BUK TS . W A L AUR SR, AR
LML)\ AN Hek R IR R 25, AR i f R R EREEfR e Ve N . 2R 18 JBIR TR 5E Vour MR N T
FR) B /N B H L2 o

Moyr (6 1 ) (18)

COUT > 1 X -— —
2~ AVoyr_sHooT\fsw  SRalgyr

/\EF‘

D IELI:.%%?S i 7S b ) %?‘ VOUT/VIN°
*  AVour sHoot Mt HUEAELL .

* Aloyr &%t AL .

* SR jouT A% H FLIR AR I R 2

JHSI&T"E?@JEF‘ ) Eﬁiﬁﬁtﬂﬁ/ﬂi% 30mV., 1&& AVOUT_ESR = AVOUT_C = 30mV #’fﬁﬂﬂ K=0.6. #id iR 16
AR T 16.7mQ [ ESR |, a#id 2 17 AT HA/NT 7.5 uF 1) Coyre X T UL TH A I i A0 T BRI
IR ECN Aloyt = 2.4A H SR, 0ut = 0.8A/1s I, AVour sHoot < 5% * Vour = 250mV. it 5 ##(
18 11HARH |, Cour A/NTF 38 uF. ZE LRTIA | frh AR B A% bniti A2 22.8 u F. BB 2| & AR A B
B IEA, AT LME 4 1206 AP5ERSTI) 2 x 22 uF. 35V MR HL A 8% C3216X5R1V226M160AC K528 .

A DA B8 2 1) A PR R A D B R A B . B R PR A T DURRAA T R IR ESR ER . ESRLEEIESLR |, ATLL
R i A SP RPN E |, DL A . IR AT AR M e i A g, 1R 1o M R ) A /N
{E AR 7 ZEA IR R AR LA 25

SEBR b, i R 2 X R A o S AT A A P RSO AR R e Dk A R I R P B AT A 45 S BT (1 PR
BT, DAURAAE N FHBNA P AT SE e B T B (e Y rB A 4 JCE 78 S i 14 /) 732 g e Pl 2 553 T AR
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R e R o InF 22 100nF JEFE A /N 58 RS B e H 2 2 A B0 Tl e L B AR B R o 2 28002 51 A PR i 2

g,
7.1.2.6 S\ AFER]

TPSM84338 # i B M A LM A4S |, R AEMN AR E - DRFERMARAES. KA LR
TEI 100 F , THEWAE VIN SIS0 2 RSN —> 0.1 u F BESS |, RITHLm BuEn.

W 65 FL 2 AL B R P AR T HL T 9 EEL U L PR S R T S AR . T e Y XBR A X7R M B Wtk |, S A
s H A A AR LB O BT B IR B AR E o P AL AR AR N A 0 R B L . A R P AR A LA O L
BER TSN o

BUE LA s FEL A6 TR T fie K N P TS o LA 0 PR 8 P IR A MBI A UK T B KN RIS o A AN 000 R UL
A ARGE 77 R 19 AT 5

Vour ViN_mIN —VouTt
1 e S VIN 19
CIN_RMS = louT \/V,N_M,N VIN_MIN 19)

Aol itiE S T =4~ Murata GRM32ER7YA106KA12K (10 1 F , 35V, 1210 , X7R ) 17548, 24V fIANHET
BRI LBAEN 6.16 uF. MARAEEIGE 7R ML AR fi A RS0 T LRSS 725 20
j&ﬁfﬂ“ﬁo %ﬂ%&fk%ﬁﬂ’fﬁﬂﬂ‘ ) Ell] IOUT_MAX = 3A. CIN_EFF =3x6.16 =18.48uF H fSW = 1000kHz , %FEE
44mV I ESEHA 1.21A 1) RMS $i NSUR HLI -

_ IOUT_MAX x 0.25

AViN=—Fo 5ot (1 OUT_MAX X RESR_MAX) (20)

Horp
* Rgsr max I BA G RAKHIRE , = MHEASIFRNZN 1ma.
7.1.2.7 iR EBSE Crr R

FEREEREDLN |, FIAE Regr LAEAIATBUL RS | ROSGE 003U A5 W N B A AR AR I . A Regr KT
100k Q@ fEE , THHICH . BOKH) Regr (55 FB 51 L& A AL G 2 A — AN ME S, ATk
WERREEYE. Crr A B TIREIX MR BRI R E T Crr AR E B RPRIHEM LS

TEAE AR R 2R AT SR | A FT 17 H 2555 T 1L Y 35 M BT D) L 3 s o A5 e vy 1o F A 2 B3 A .
WF bRl AT PAedE—A> 22pF AR C7 LA & sk S PERE .
7.1.2.8 RS ERE

ST DR —FF , TPSM84338 TEIZATH S yHFEN T T o X FhTHFE 1) 52 M e 4 15 6 2% 1 PN S50 28 P52 T e 2
IRV B WESSFIRE (T)) 2 RL P& TR R -

o NI

o INEBE

o BHRAE R (R o yp)

« PCB A&

B e A B i B A R 109 150°C X & [RBIE KBAFDIFE , TR S it Tk 21 fom T H S5
KR IREZEH , BORKIATIRE (Ta) MEBRE R o ga 182 FEAE AT 4 . AT RS A 2 o
FEOLT M LORAG AR AR . TBER , XL A5 RS T A D R B . Q0 R L P A% i 2 P R AN B P
IS AT A, AT DUEE A ARl S R% . B0, W LLTAEE EVM BLDUHS B 35 (0 R A 265K, JF BnT UBE H0 & &
o Roya WIEHEEMER T W1 E- SR IC 2 RATEr N T Mg, ZEaE 768 Rh 4t Ro s BT
BOF BT, AT A SR IR RE . 1238 P i i AR AR SEBR IS P AR 03R4 10— 44 8 261 T &
1o 8 R ycpotyy M Wyt SME M ER LR E AERERHMRAT . A REZEEMATTREBRBEWREI , 55 0H £ F
PEFIIC F/FEHTE Fr BT o
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(rj=Ta) 4 1
lour_max = gz * T=5 X Vour (21)

Hrp
© N RME.
AR ——DRESH, BURTFZREE , filln

o AR AR R

* PCB i

o HHER AR A

o HERE N MRAT AR
© AHLITHE
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7.1.3 WA H 2
VIN =24V , VOUT =5V , COUT = 44HF y TA =25°C ( Izé‘:jlz%ﬁﬁém )
100% 100%
90% = = 90% = ~
—" L — A
80% /’/ = 80% ; // //
70% |~ 70% 1/
£ 60% £ 60% / y
S sou S 50y /
0 ° @ ° //
Qo © /
£ 40% £  40% 7/
m w /
30% 30% b,
%
20% 20% pafl -
10% — Vin=12V 10% A A — Vin=12V
— Vin=24V | 11 — Vin=24V
0 0=
0.001 0.005 002 00501 02 05 1 2 3 0.001 0.005 002 00501 02 05 1 2 3
lout_Set (A) lout_Set (A)
& 7-2. (3 (PFM) &l 7-3. (% (FCCM)
2% 2%
R 1% — 1%
g S
= =
9 o
kS IS
> ° J3 ° ~
o o
© ©
®© ®©
S S
1% -1%
— Vin=12V — Vin=12V
— Vin=24V — Vin=24V
2% 2%
0.001 0.005 002 00501 02 05 1 23 0.001 0.005 002 00501 02 05 1 23
lout_Set (A) lout_Set (A)
& 7-4. LT (PFM) & 7-5. 518+ (FCCM)
1% 1%
— lout=0A — lout=0A
0.75% — lout=3A 0.75% — lout=3A
. 05% . 05%
S S
c 0.25% c 0.25%
k) N o
B N & T~
=] 0 > 0
> T > T e
T 0.25% T 0.25%
£ K=
- -
-0.5% -0.5%
-0.75% -0.75%
1% -1%
5 75 10 125 15 175 20 225 25 275 30 5 75 10 125 15 175 20 225 25 275 30
Vin (V) Vin (V)
& 7-6. L% HEEER (PFM) B 7-7. AR (FCCM)
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Frequency (kHz)

1200

1000

800

600 /

400

— Vin=12V
P — Vin=24V
P — Vin=28V

200

0

0.001 0.005 0.02 0.05 0.1

lout_Set (A)

B 7-8. FFRIIR 5 S AP A IR R

02 05 1 2

3

B 7-9. bR , VIn=24V , loyT=3A , fgw =
1000kHz

VIN 10V/DIV

Y ﬁ g
VOUT 2V/DIV d

SW 10V/DIV.

800us/DIV

E 7-10. ?FEXQ‘? V|N\ IOUT =3A Bﬁﬁfﬁb
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0 VIN

KEEP

CURRENT| oy d—nm_
LOOP

SMALL 1 ';

0 GND

I

B 7-17. B HREIL I B B IR IR 5
7.4.2 bl

Place thermal vias at the VOUT
pins for heat spreading

| _Place an array of PGND vias close

Position the input capacitor to the IC for heat spreading

very close to the VIN pin

™~ Place the feedback
components close to the FB
pin
& 7-18. TPSM84338 Tii Z i Rl
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
TPSM84338RCJR Active Production QFN-FCMOD (RCJ) |9 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 M84338
TPSM84338RCJIR.A Active Production QFN-FCMOD (RCJ) |9 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 125 M84338

@ status: For more details on status, see our product life cycle.

@ material type: When designated, preproduction parts are prototypes/experimental devices, and are not yet approved or released for full production. Testing and final process, including without limitation quality assurance,
reliability performance testing, and/or process qualification, may not yet be complete, and this item is subject to further changes or possible discontinuation. If available for ordering, purchases will be subject to an additional
waiver at checkout, and are intended for early internal evaluation purposes only. These items are sold without warranties of any kind.

® RoHS values: Yes, No, RoHS Exempt. See the Tl RoHS Statement for additional information and value definition.

@ Lead finish/Ball material: Parts may have multiple material finish options. Finish options are separated by a vertical ruled line. Lead finish/Ball material values may wrap to two lines if the finish value exceeds the maximum
column width.

® msL rating/Peak reflow: The moisture sensitivity level ratings and peak solder (reflow) temperatures. In the event that a part has multiple moisture sensitivity ratings, only the lowest level per JEDEC standards is shown.
Refer to the shipping label for the actual reflow temperature that will be used to mount the part to the printed circuit board.

© part marking: There may be an additional marking, which relates to the logo, the lot trace code information, or the environmental category of the part.

Multiple part markings will be inside parentheses. Only one part marking contained in parentheses and separated by a "~" will appear on a part. If a line is indented then it is a continuation of the previous line and the two
combined represent the entire part marking for that device.

Important Information and Disclaimer: The information provided on this page represents TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. TI has taken and continues to take reasonable steps to provide representative
and accurate information but may not have conducted destructive testing or chemical analysis on incoming materials and chemicals. Tl and Tl suppliers consider certain information to be proprietary, and thus CAS numbers
and other limited information may not be available for release.

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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RCJO009A

PACKAGE OUTLINE
QFN-FCMOD - 2.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—~_|

0.325
0.225
& [0 clale]

2.05
1.95
jTﬁ N = B = R
wn mn 0
0.05 j 8 g o o 8
0.00 © & & SS ©
< s 8 bhn S
x x o <@ X
< N o co )
|
| ! ‘ 2X 2.05+0.05
] ! L] *
4
aTo— —— | |
il [s
] b Eﬁ(45 X 0.19)
oo~ —— |§
3 ‘ T
.
0.000PKGE —— - —— — 7L I 4 — 1= 2X 0.125+0.05
[0463]— | — - —
|
PIN 11D (45“ X0.12— | [: 6
A - — —fiam]
1.65+0.05 | ‘
2X‘1-975}7 b — ‘H’ m\ 0.45
19 # ‘ T 0?5 7 b 12x 02
0.2
0% & [CI@CIATE]
' o 04
E & 03
s & [1O@[c[A[e]
035 5050
025
& 1@ c[A[8]
[o.05@ [c

SEATING PLANE
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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www.ti.com




EXAMPLE BOARD LAYOUT
RCJO009A QFN-FCMOD - 2.05 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

0.3) y
2X (0.8 : o
©8 & 2X (0.35)
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LAND PATTERN EXAMPLE
SCALE: 20X
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! ] SOLDER MASK
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NON SOLDER MASK SOLDER MASK
DEFINED DEFINED
PADS:1-3 & 7-9 PADS. 4.6

SOLDER MASK DETAILS
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NOTES: (continued)

4. This package is designed to be soldered to a thermal pad on the board. For more information, see Texas Instruments literature

number SLUA271 (www.ti.com/lit/slua271).
5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN

RCJO009A QFN-FCMOD - 2.05 mm max height
PLASTIC QUAD FLATPACK - NO LEAD
<
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 20X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE

PAD 3: 91%
PADS 4 & 5: 76%
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NOTES: (continued)

6. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
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