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LM34938-Q1 EH T &7 fe B A 12C B 36V Vi 4 FF o R /T R 1) 58
1 KptE 3 A

o EyNHJEVEH : 3.5V & 36V LM34938-Q1 & — VU FF R & R/ Rkl 48 . T

o MEH 12C HATEIAS V, difE , JERN - ANHBEERET. FTESMET AN ERREEBE | %8

- 1V £ 45V |, Bk 20mV HErTR R s . AR EAEAT | e

- 1V % 23V, HiAMEE A 10mV FRAE R T AEVE B Py se AR S RCR . I E 4R

o R AE FLIRT T S JaR 12C 2 LU0 e U RS R AT B S . N

o TERTE LR I BB K R0k TSR MR, ATl SRS DRV 5] R S| AT

o A RRERES (£ PWM ERERGIN . B EHIWIT FET,

ft?ﬁ?)\ ) , ) LM34938-Q1 LA [ 5 [ FF S8 238 4T, %40 2 7T 4
- @i 12C #E g RT/SYNC Bl BIBHT % E . 7EMEHE . THEMBEE/THEZ

" ARG A (PN | TFRBEREE A L ARAEE TR T AR T %
* LAERRES IR 60 1A LTINS —
o PR XS 3 RS F O BES) (DRV) 311 e =
- LB SR PMOS FET F2i s HElR T ‘E’:
~ AIARE N nMOS FET (1) i 52 IR0 22 2%
. ﬂﬁ%ﬁ&%ﬂ%ﬁ%ﬁ%#?%fﬂ%%{iE‘J@ﬁﬂ‘%iﬁ LM34938-Q1RHAR | RHA ( VQFN , 40) 6mm x 6mm m
I () WEEBEE  SBE M. BRI 5 O
- AR ( HRk o Sleep ) (2)  EEERSE (K x 55 ) AREME L ORI (E ) L
- EH R =
o ENEEHIE LDO % = w
o P B e SRR E LDO “ O
o R AR ) 2 B
- 2A IE{H I BE g <
- EI A AR " >
- R R 0 — oz, )
o ST TARMER (THE. BREITE. BRFE ) B o ez e
5ﬁ$ 1000m 1 2
- AT PWM B e
- TP Y 100kHz % 2200kHz HREGHHEREKEER , V=12V, PSM
— HNESHT o [E 8 R B B
] i EATIE AT oL EER T
PS4 N Y e T
AA LW R g 12C = T

REEEVEHE ( Tj=-40°C £ 150°C) L
HA RN Y 40 51 WSON F523
f#1 ] LM34938-Q1 Jfti 8l WEBENCH® Power N Y YA | i
Designer 1% € il 5 117 % ‘ o

2 M : " PN WW‘: ' %m
* &R H :

5 EMI #:6k
Viny = 12V; Viyour) = 25V Ip = 2A

EMI B O %23

AR IS . TR, TR TS TR AR T R R AR A T E ML A, T IERESCRIHER . AffA
HERAPE | 55U I t.com 3 BT S SCRRAS (ISR ) .
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A2
T HFEE et 1 B T e 56
2 BT ettt 1 9 LM34938-Q1 B, oo 59
R0 EO T R [V ] A= 1 5y AT 84
A BABEELER oottt 3 10 R B R e 84
LRI 1 T i 4 10.2 BRI oo 84
B BT e 7 10.3 BRI TE I oo 96
(R RN b= | WSO 7 oI = TP 96
(IR S = 1 SO 8 10.5 TCZE T HLFELYE oo 99
B.3 I IB AT 2 ettt 8 10.6 EA VRSN USB PD PH.ooeeeeeeeeeeeeeeeeeeeeeeee, 99
6.4 FPEBEIE B oo 8 10.7 FH4T (BH ) BAT oo, 100
Lol RE R = OO SR I 1 a5 S 101
B.6 BT IR o 14 RIS 5 < S 101
B.7 HLTUIENE s 16 11,2 FEC R T I AN eeeeeeeeeeeeeeeeeeeeeeeeeeeeeea 101
VS0 b3 S S 21 113 TR et 101
8 FEATBEI oo 22 11 BB et 101
B IR et 22 11,5 BB S e 101
8.2 THAETTHER oottt ee e 23 11.68 ZRIEZR oottt 101
B3 B IEBEEH .o 24 A2 BT IR R e 101
8.4 BEEINAERET oo 55 A3 M. BHEERMETEMER .o 101
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4 SR
£ 41, BB

Thge LM251772Q1 LM51772Q1 LM251772 LM51770Q1 LM34938Q1

BREWMAHRE 36V 55V 36V 78V 36V

o o} B KN EL SR 48V 50V 48V 85V 48V

BRI EHIR 2.2MHz 2.2MHz 600kHz 2MHz 2.2MHz

BRI\ G e A 5.1V 12v 5.1V g 5V

BRI PRI | 900mA 5A 900mA AN A PRSI

iﬁ%ﬁﬁ@iﬁ&% R |5 J& A oS =) L

12C #1 = = =& 4 2

PSM - B3 T@EA | 2 = & & =

PSM - Al il | 7 R e % %

Fi

i HR SR Z = & = Z

PN RE i ) 2 = 2 {5 F AN L 2

AL L I PR o] 14t % = % & P

T, LBV -40°C = 150°C -40°C = 150°C 0°C % 70°C -40°C % 150°C -40°C = 150°C
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5 5| WECEMTIRE

VCC1
SS/ATRK
SYNC

DTRK

SDA

SCL

MODE

CFG2
ADDR(CFGT1)

CDhC

nFLT/nINT
ILIMCOMP

FB/SEL_intFB

* 5-1. 5| jIThRE

& 5-1. LM34938-Q1 RHA 3% | 40 3| QFN ( AL )

o
s
» ) < o
< 0o ¢ 5 z 2 o £ 8§ ¢
m z c w > [m] b4 %] I I
T T T T T T T T T T T T T T T T T T T T
NN
O L Ld Ld Ld Ld Ld LA Ld Ld La
o [} o0} N O Yo} < (32} N o
< [sp} [sp} [se} (32} [se} [sp} (32} [se} [se}
-, -—
B 30 [_ | Loz
--y ., W mrmm e ———————— r—
12 | : 29 | _ | veez
|
= | =
! : | 28 | _ | PceND
| _ | _
| | [
1 | : 27 [_ | Lot
| _ | _
I | r
5 | 26 NC
== | GND I t—
. I -
e : | 25 | _ | HB1
|
- — | -—
1 | : 24 [ _ | Hot
|
= | =
! : | 23 [_ | swt
| _ | _
Tl e | 2 7| csa
L, -
1o 21 [_ | csB
-~ N o [Te} o N~ [} o
- - -~ - - - p - -~ «
rrrhmrrr1r1vYreO1Yr1r0ayYrrra
T T T O Y O A IO O O O
= o [a)] [a)] = zZ o
=2 £ 22832 °
8 g 2 g & ) Not to scale

Gl
%R0 L
HFR WS

ADDR(CFG1) 9 I bk . X 12C HARitill LSB =0, 1% GND. XIT 12C Hipttht LSB =1, 1%
VCC2

AGND 15 #% AGND

AGND 17 G T

BIAS 40 VCC2 B RUES I IR . MWAMT IR A2 VIN S VCC2 it f A B TR &8 LDO
TER ViN ISR .

CDC 10 P20 T B A M B R O W M LR ST R, £ CDC 51 BAIM AGND 22 ) 3443 — A B B 2% U vk 5% H
28 I PR AME R 2
BRINEIT |, iZ%5] 2 AL ISNSP A1 ISNSN 3| 512 [a] A6 0 31 64 Ha s ) B3 s s 5
GRAA R TR ES |, 15K CDC Hith

CFG2 8 110 RO ESI M. 7F CFG2 I HIAT GND 2 [AER— M BHgs | DUEMRE B st isiriialk
8-5

COMP 13 e} REFOR BRI . 75 EE COMP fil AGND 2 [ H:—ANFhE RC 4% DR S8 M= R 2%
ZENATEZ N9
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% 5-1. 5IjITheE (&)

Sl
FRU() i
R e

CSA 22 I FEL IR RS U (T FEL A IR N o (8 T /R SO B CSA SE BB B0 01 FE PEL28 Fr) TE AR AN

CsB 21 I FEL SRR A U (T PRSI P N o 8 /R SO B CSB B2 B 410 H RS U0 Hh BEL 25 1) A A o

DRV1 35 SN FET BR305 M. RIEFTIEFE |, %51 HEA SRR S . JFRH ok 2 K s 28 2% .
WHRAEH AT IER DRV 511, 77 LU# DRV fR-FFHIFFRAS .

DTRK 4 | P T4 H R B S BRI AT PWM SN, A2 45 ISRl b Thig
MI¥i% 5] iEHZE VCC 8 GND.

EN/UVLO 37 | fERESI . T8 g IR L B N 5 .
IZH AT — R AR, LS AN — AN R TT UM AN TR o E 5N TR S — AN B 2>
525 LME R RE4E (UVLO) Thfg.

FB/SEL_intFB 14 I FH T4t R VA Y B SOBR S . e BBt B R B FB 52 1) 3 — A LB 4 L 2 )
%, ¥ FB 51 REE] VCC2 ] LLYE 4% 1 1 [ 5 Hir i R BRI B R i AT
TR | LB R B 2 % 5 BB S VCC2

GND PAD G PR A

HB1 25 P W FE MR 16 25 FEVR S . HBA BB SWA 51l i) fE E— AN A 25 8% | DUE g
MOSFET Hith R 50 a4 St B .
B SN R S TRCE AR SR S AT B, S R B R S 2 TR AT B, DA S B R 25
#

HB2 31 P THEEHRR B 23 RIE S . HB2 51 SW2 312 i) 75 BB g, LUE A mm
MOSFET A 5K 5h 2% $2- it &
A 7R B TR R AR B A, SR B 75 88 2 TR B AT BB, DA SR B R A &
#

HO1 24 o e 2 A7 (1 7o I R X 50 2 B

HO2 32 o] T 2 M 00 e AR, 0% 5 s i

ILIMCOMP 16 FH 1450 L7 B 6 R B R A 5 . G Sl Py 355 DAC 0B B BR A, IERE— AN R 28 ak,
2 # R-C 4%,
WIRZEH 3R DAC |, %51 I 15 P 450 R 7 B ) ) R PR A BRI 7 — AN HE PR B 3
AGND. #R¥EN FHER | il Al e r 2 28k ol 2%
# ILIMCOMP | JHI%EH: 25 VCC2 W] 2 FAH R I H AR e 25 s

ISNSN 19 | A Y B N ST 5 F A, T TR 2% P RS T N o SR T P T 28 LR A A T A
ISNSN 1 ISNSP 2 [f]3% 38 — AN ] 348 ) FEL I I L P28 o T LICKR J3K . P B 28 B T Th 2R 2%
N S 0]
INSRZR T AT AL S |, 15K ISNSN HiT ISNSP — 2445 AGND

ISNSP 20 I Ay H B N R SRAG ITRK B P IE AR A N o T SRS P 3T R R A IR S, U EEAE ISNSN
HISNSP 22 [] 438 — AN T 3 A PR RE FELBEL & o ) LUK Je Iy PR L 2% T ol 2R 0% 10 i N 0 i
A
WIREEH] T ATk AL IR RS | 15K ISNSP #2ith

LO1 27 o] of 24 M G A A AR B 20 2% S o

LO2 30 o] T A7 BT 63 20K 5 2 B H

5 7 I AT @ T . iz s R KT |, S E A B (PSM).
WEZ e R T W2 A ek PWM 5% CCM iZ4748 . W LUIYEIZ (T il sh s
MUB TR . AZJGX T

NC 26 o] i

NC 34 o] K

NC 39 o KR

NFLT/nINT 1 o FHF 4 B s FR R IE RS Fe s IS 5. SRz 5| S B RIS, 5]
BB 5H—Tshfe. R STATUS T8 RETN | %5 ST MR E T 354 256 us.

nRST 38 I BT F Bt P3R4 . 2B TR VOO FRUE 2% (ISt ) mssi NI .
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% 51. 5| jTheE (&)

Sl
HA() e

s PP 2
PGND 28 G EEL Y5
RT 12 I/0 FF ISR FRE . — A5 s B S HE 5 RT 3140 AGND LLIZ B FF ek
ScL 6 | 12C 43 O B ATI Bk o TR — /00 o P B 58
SDA 5 IO 12C B O ATHOIR LM . S8 — /N - b b 22
SS/ATRK 2 1/10 BIBBhZAEEI . SS 51 HIAT AGND 5| i 8] f) HL 25 8% 7] %5 53 BB (B HEAT m A2

R o ERER S B, SRR, WL IDR 2 S A R A R A I A (Bl A
FeHeds ), A VOUT AT HARIEAT AR . 1A #55 FEL B 51 AT L LA pAY 0 Pl TR e v 2 B 36 A1

HiE .
SW1 23 P Wee I - T 1) FLRR AR T 2T
Sw2 33 P THE R HIR AR TT 55
SYNC 3 I [E I B o BERTEAEE AR NAR 5, IR G A8 AEIS4T W11 & 55 AR I e )

Wo PNEPFEAG HE L. MR DIRE , W% 5] g% VCC2 2t GND.
SYNC 5| ik AT AE i A 32 A0 B (I o R D (5 5 . 5 EEEIRT (WA ) 1847H
A, ATCLI R AR A2 09 0° T 180°,

veet 1 O |45V KUK, o T SCHLRIFIOFRS | ROk A B G 51 W G B R4
ARRLZ S WA | 0L B2 15| B 5% GND B 1% VCC2. 20t 31 B
veez 29 0 P ASLEHE G BB A . 7 VCC 5 POND 2 IS — MR A . 14 HLIRA Y

TRIZARANHIAR IR B 2R H
MBI A S EA ST AL E | SIS RIS , DUE Sl R AFIN &

e
VIN 36 I BN B IEATR AN o K VIN S 3 Th 2 2 ) e U H K
vouT 18 I i AT DN o SR DR R L

(1) I=f%A, 0=, VO =MASdmil , G=4th , P=rji.

6 FEX IR 7 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM34938-Q1
English Data Sheet: SNVSDO08


https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS080
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS080&partnum=LM34938-Q1
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com/lit/pdf/SNVSD08

13 TEXAS

INSTRUMENTS LM34938-Q1
www.ti.com.cn ZHDS080 - FEBRUARY 2026
6 Hli%

6.1 ZEXT B KB e E
TE B AR RSN 0 TARE S s (B ) @)

B/ME BAE Hhr
PN BIAS % AGND 0.3 48 v
LIPN VIN. ISNSP. ISNSN % AGND 0.3 48 Vv
i EN/UVLO. nRST 0.3 48 v
N Vo +5 @ v
KX giggngéggﬁ;RT‘SYNC‘MODE\SDA\SCL\ADDR\ 03 . v
PN FB -0.3 58 \%
EPN ISNSP % ISNSN 03 0.3 v
PN CSA. CSB % SW1 0.3 0.3 v
CPN SW1 % AGND ( Hif ) 05 48 v
N SW2 % AGND ( H¥i ) -05 59 Vv
PN SW1 % AGND ( #F4EIf il < 100ns ) -2 48 v
PN SW2 % AGND ( #4: 1] < 100ns ) -2 59 Vv
LIPN SW1 % AGND ( #4:0i il < 10ns ) -3 48 v
PN SW2 % AGND ( 4L} 7] < 10ns ) -3 59 Vv
LITPN SW1 % AGND ( #F4ER} H] < 5ns ) 4 48 v
LIPN SW2 % AGND ( #54:T 1] < 5ns ) -4 59 Vv
LN PGND % AGND -0.3 0.3 \%
it VCC1. VCC2 % AGND 03 5.5 Vv
it VOUT. DRV1 % AGND 0.3 59 v
it NFLT % AGND 03 5.8 v
i COMP. ILIMCOMP. CDC % AGND®) 0.3 5.8 v
it LO1. LO2 % PGND 03 Vivcez)+0.3 v
ikl -0.3 5.50) \Y
o HB1 % SW1. HB2 & SW2 o3 s v
it HO1 % SWA1 0.3 V(H1)*+0.3 v
it HO2 % SW2 03 V(ng2)+0.3 Vv
iy HO1. HO2. HB1. HB2 % AGND 0.3 65 v
WAFEIE | Tsta 55 150 °c
TAEGEE , T, @ -40 150

(1) B AR KPUE” IBATTRE SN B3 UK AR . “HBRHR KR IR RIS B4 T ELE “ UGS T SAE” LIk
AT A A T REE IE R8T . WSRABH “BUVUBITHRM” B “Ht i RAUEM” BN |, B4 RAS e IERIET , XA
RESL IR S AT S0 . ShEEAIE BE FE40 I8 21 5

(2)  HBIMER N EECRBREA , TR 1.6mA KB

(3) M RSYE TIER M. dikmT 125°C i, TAEG i,

(4) RPN KAER T EREAT NS

(5) MHEKTFEMRAMEN , TIERMES4E
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6.2 A EAEE
i1 LA
NEBCEAER (HBM) |, 754 AEC Q100-002() +2000
Vies) | R FRASIHB (CDM) , %4 AEC | ¥ES0 51 £750 |V
Q100-011 Ho A2 +500
(1) AEC Q100-002 #5775 24#% . ANSI/ESDA/JEDEC JS-001 #it#4T HBM 12 /79l .
6.3 BUBIT &M
WA TAES R E A IS (RIEREDH ) D
B/ME FRRME BAE|  Hfr
Viny LD RERY el 3.5 20 36 \%
V(Bias) it B A N HEL S FRLJR 0 36 \Y
N ) 3 L 35 v
Vvour) A PR A 45 \Y
V(oRrv1) 15 LR IS0 5] A 0 55 \%
ISNSP. ISNSN 2.8 55 \%
R(SNS) Fl, JAE PR A G 0] e B 4% 10 mQ
FELAL PR ARG I b L 25 25 22 -1 1 %
Civeen) VCC1 Fa ki 2 2 uF
Civcez) VCC2 fa & #b  F 2% 6 uF
Veg FB #IA 0 Vveez) Vv
Vi 3848 5| I F ( MODE. DTRK. SYNC. SDA. SCL) 0.4 v
Viy g5 s H T ( MODE. DTRK. SYNC. SDA. SCL) 1.3 \%
Fsw BRI R A 100 2200  kHz
Fsyne [ 25 R A3 Y 100 2200 kHz
T TAESER®@ -40 150 °C
(1) BATHEERIRRTUIEE TIERSKIE. BRI | S0 et
(2) EHERSHRE TEL .
6.4 A EREfE R
LM34983-Q1
#darr() QFN YA
40 51
Rqua SEEBEHAE 33.9 °CIW
RqJctop) A (TIEL ) #BH 26.6 °C/W
RaJs 25 5 L AR AR 15.4 °C/W
Yot G BT ES AL 0.4 °CIW
Y8 45 5 F BRI IE S 4 15.4 °CIW
RaJcoot) SEZATE (RFS ) FABE 4.4 °C/W

(1) AXREGHSHUBBRHEZHEL

2% SPRA953 B IR
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6.5 A4

WARUERS BT Ty=25°C. R/ MEMEKEREAE T,=-40°C % 150°C IREEGE NS . BRIESE Y , B Veas=12V

BH \ W% | BME RUE Bokf| s
YR HL A
. T Vviny = 48V, V, = |Ty=25°C 1.1 15| pA
HAVIN T 0\(/VITV)V(EN> sov T, =-40°C % 125°C 1.1 2| pA
TN BIAS ()57 HLIR Viny =0V, Veny = 0V Ty225%C I3 L7] A
T, =-40°C % 125°C 13 22| pA
A VIN (085 o = T2V, Mo = 19229 S s
» VinRsT) = 7 T,=-40°C % 125°C 55  100| pA
Vien =33V, Vg > |T;=25°C 65 75| pA
A BIAS MRS i :JMCF(;T;;EI?/T\?‘:&) . |T,=-40°C % 125°C 65  100| pA
EN_VCC1 = 0b0
VCC1 BE#H
VCC1 il Vi =120V, lycer) = TmA 4.95 5 505 V
VCC1 J 4 H i lwcct) = 34mA Vi SV 06 14 v
V=45V 0.6 15| Vv
VCCA i i fR A VCC1=GND V)= 12V 34 70| mA
VCC2 R E5E
VCC2 i Veias = 12,0V, lycez) = 20mA 4.85 5 51| Vv
VCC2 R HL R lveez) = 45mA Viz4V 130 300] mv
V| = 3.5V 190  400| mv
VCC2 i1 fR Al Viveez) = 3V V| =6V, Vgas = 12V 200 260  450| mA
Vrivee) | IEFIBIME Vveez) LF 33 335 34| V
Vrvee2) 117 B AE Vveer) FFE 3 305 31| V
VT SRAITE Vgias) [0 [ B 45 46 47| Vv
(Force BIAS) FORCE_BIASPIN = 0b1
ZS")VS‘(FC’“&B' SR 1E V(BIAS) 1ty LDO Yt 230 275 mv
V. LDO by 1F 16 b 67 68 69| V
‘\\/’CCZ‘SUP’ FORCE_BIASPIN = 0b0
: :)yst(vccz,s LDO Hj#iR 350 400 mV
VCC2 UVLO EFHRIAE R 7] Viveca) 7t 100 us
nRST
VreprsT) | fEREIE A BI(E nRST EF 14| V
VrrsT) | MRS EIE nRST FF& 0.35 \Y;
yYSORST e 800 mv
EN/UVLO
VDET IE [ Viny EFH, VDET_RISE = 0x3 33 34 35| V
VDET i i1 1 Viviny FF% , VDET_FALL = 0x0 26 27 279 V
Vrwuvio)  |UVLO IEfIfE Vienuvioy LI 123 125 127| V
Vrvio)  |UVLO fifm fE Venuvioy T 1.18 12 122| V
VhystuvLoy |UVLO BB IR 38 50 62| mV
luvLo UVLO R i #E FL Vienuvio) < 1.26V 4 5 6| pA
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6.5 S (42)

PRE X BT Ty=25°C. S/ ME AR KAEFRMEAE Ty=-40°C % 150°C IZEE A& . BRIESEUH , B Vigas=12V

e WRSRAE B/ME BAUE RO | BAL
tauvLo) UVLO # 4iE 35 5[] Venuvio) TR 255 30 385| ps
Vrdpor) | POR EffIRIfH PORIEFL VN L7ttt BiAS £t 1.75 v

. il .

VT.(POR) POR [l i & %?ER ELEIVIN FREEL BIAS T F# 1.7 v
SYNC
Vrisyne)  |SYNC S IE [l BR{E 1.19| V
Vr(sync) | SYNC Hi N Gt R 0.41 v
SYNC J& Z R i 5 99 kHz
tapet,sync) | SYNC & Bk I 4526 [ {5 LA fisyne) bt 3|
_Eo
SYNC PLL 45t i) Bl fievne) Jodkif FLE) fisicy - 5% < fiaw) < 10 i
fisync) + 5%
SYNG 5t P4 H i EN_SYNC_OUT =0b1 | L Vivoez) H2EHE 04
Iisyne) = 2mA , Vivecez
SYNC I e 4t i = e 0.3
) . = HE A -42 -31 -22| mA
SYNC #it B EN_SYRC OUT =001
(vee2) = EDACERI 22 34 42| mA
WE
Iiss) BIE B A 9 10 11| uA
SS THiFFx RDS(on) V(SS) =1V 21 40 0
P SS LB 3h
tapiscH:ss) |SS B HLET 7] FLRE AT LA R B 500 us
L2 7T LIS [R]
fr P 5 P e VAR
taen.ss) | SS 3R FAERM ] %E ANIALTFIHI I3 0 25 4 us
Viss,clamp) |SS GIKIEAL % 4.1 v
VOUT BREZ
VT+(DTRK) DTRK IE[A R1{E V(DTRK) +F 1.19| V
Vrotrk)  |DTRK i {8 Votre) T F# 0.41 \Y;
A DTRK % 3))
DTRK & Bha 45 % . 148 kH
TE BRI AT TS z
tyoTRK) DTRK A £ 15 F i) 3|
fc(LPF) P S ATRER 0 AR A 40 kHz
S V(REF) EEE f(DTRK) = 500kHz , 5%
V(rer) MR MR ZE KUBRZE |1 = 50% , Vier, = 1V +10| mV
e Al el
TF KA Rrt =14.20kQ , 2000 2200 2400| kHz
FF KA Rrt =15.63kQ , 1845 2000 2255 kHz
FF KA Rgrt =316k Q , 90 100 110| kHz
THHE AR 64 ns
BT S ] —
fPWM , Ry = 14k @ |, 1 |FEHEAL 107 ns
S HLUBR L THE MR 96 ns
S TR SR W [
i} MR o7 ns
RT fa R & 0.75 \

10 ZZXXriRi
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6.5 BAHFME (5%)
PRE X BT Ty=25°C. S/ ME AR KAEFRMEAE Ty=-40°C % 150°C IZEE A& . BRIESEUH , B Vigas=12V

5 \ kst | BME R B B
R GE
VrsMmope) | 15 IE 7] BRI 119 V
Vrmope) | 15 G [ BRI 0.41 \Y
B JRAS W
Vine(©SB- | i g o R 45 50 55 mv
CSA)
\C/tgpf)c SB- G DG A AL I PR o R T,= -40°C & 125°C -56 -50 -44| mvV
P15 L3 BRAEL
2 12C 208
e SEL_ISET PIN=0b1, [25mV < AV <
Ny ARl = - — ) (ISNS) . .
gmgseT) P AL T TROR 25 5 5 Visnsr) > 3.3V | 50mV 0.9 1 11| mS
EN_NEG CL_LIMIT=0
VISNS > 4.8V TJ= 25°C -1.5 1.5 mV
ENENED
Visng > 4.8V T,= -40°C = 125°C 25 25| mV
5P 12C 218K 5mV 2 8| pA
S K UK 280 s SEL_ISET_PIN =001, [25my 215 25 285| pA
Visnsp) > 3.3V,
EN_NEG CL_LIMIT=0 [50mV 45 50 55| pA
41 12C $E11 L
IMALIMCOMP | gy s2x g sy o SEL_ISET_PIN =0b0, |AV;sns)=30mV F
) LA I HOR 2585 Viens > 4.8V, 50mV 450 500 550| pS
N_NEG_CL_LIMIT=0
EN_NEG_CL_LIMIT =
X PRI |ILIM_THRESHOLD = o
AVsnsx | HUIPR 1B HU ;'ggg“g*[“ﬂ OKFF SHO 0, T,=-10°C % 70°C , 67.2 70 728| mv
) ISNSP/N = 5V
AR ILIM 1 852/ FLUE Ll VCC2 Hyti 75 %
V(sem) ISET A4 B iR 0.95 1 1.05| V
WERBORE
VRErF FB &k Hi & 0.99 1 1.01| V
FB ?’IEH]/EEE/)[KL V(FB) =1V 2 60| nA
V(rg)=VCC2
, RERE (FB) , _ oo
oy b, P RS SEL DIV20=0b1 Vo,nom =2V , T, = 25°C 1.9 2 21| Vv
Vo,nom = 5V 475 5 525/ V
V(rg)=VCC2
o =k (FB) ’ =
iy H R EA B SEL DIV20=0b1 Vo,nom = 20V 19.6 20 204| V
Vo,nom = 48V 47.04 48 4896 V
S 510 600 690 S
COMP 7 H13f 95 PA
COMP J#EHLIR 120 A
COMP #thr FLE V) = 990mV 12 125 13| v
COMP #ths HiE Vieg) = 1.01V 0225 025 0275 V
VrwseLiFe) [MEFENET FB TAERL M 5/ fE Vieg) LF 2.6 \Y
Sl M P 1) ZE IR R
tausioen) l%%\ uSleep Ml (1) 4EIR i 7 us
ovP
VT+(OVP) |k ETHRE FB LTl VRer M3tk 107 110 13| %
VT-(OVP) |igfE FIpfH FB FFELL Vrer Syt 101 105 109] %
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6.5 BS4FHE (£%)
PURMEX LT Ty=25°C. St/MERE KRS T,=-40°C % 150°C AL E NI . BAES AT , 60 Vigins)=12V

2 W& B/ME BAUME BOKMH| AL
VT+OVP2) | it & L FBfE Vivoury E7F V_OVP2 = 0b111111 53.5 55 565 V
. N IVP_VOLTAGE =
VT+(IVP) B Nid R b FHRIE Vi Bt 0600101010 9.9 10  101] V
o BT AREE fik prpst [R] 9 10 12.5| s
nFLT
nFLT FH27F9% Rpson 1mA R 85  140| @
V1+(PG) R IF T FB 7t ( LA VRer N3EHE ) 92 95 97| %
VT-(PG) IR A I R FB FF& ( LA VRer NIEHE ) 87 90 93| %
NFLT SCHPR AU i 100| nA
- — VinFLn=12V
tanrLT-PINg | TR U i 2% 20 37| us
MOSFET IRzh5%
te b FBsf ] Cg =3.3nF 15 ns
HO1. HO2
tf B[R] CG =3.3nF 15 ns
R(RT) = 316kQ
(0.1MHz) ,
SEL_MIN_DEADTIME_
t §3 (BEIR ) I Co = 3.3nF SRV 42 ns
ob1,
EN_CONST TDEAD =
0b0
R(RT) =14.2kQ
(2.2MHz) ,
SEL_MIN_DEADTIME_
X GDRV = 0b01
+ N = ’
tt 5\'?5% ( FEX ) Hﬂﬂ CG 3.3nF SEL_SCALE_DT — 19.5 ns
ob1,
EN_CONST_TDEAD =
0b0
MR B sh 2% i S@ BB | LO1. LO2 1.8 Q
WA SR 5 2% e @ H P | HO1. HO2 1.5 o)
- I(test) =500mA
MR RS A Akl F@ B fE | LO1. LO2 0.9 Q
AR SR B 2K M @ HfE | HO1. HO2 0.8 fe)
Vin. 1 %4 UVLO BIfH V(HBXx) - V(SWx) F % 25 2.7 31| V
(BOOT_UV)
V. [92% UVLO iR¥ 300 mv
(BOOT_UV)
VTH+ ek I B V(HBX) - V(SWx) L7},
ooy | EMEALERE | HBxet0mA 51 55 59| V
Vn HHEIREN S TPk | LOT. LO2 | BLVCC Attt 37 %
(GATEOUT)
Vn HHIREh B4 R | HO2, Hoz |2 VIHBX) - V(SWx) Jylk 37 %
(GATEOUT) HE
Rkl
N G HT
Treg AR ﬁ“"ﬂﬁ BT g 164 °c
o WTIR W IR A 15 °C
P
12 R 15 Copyright © 2026 Texas Instruments Incorporated
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6.5 BAHFME (5%)
PRE X BT Ty=25°C. S/ ME AR KAEFRMEAE Ty=-40°C % 150°C IZEE A& . BRIESEUH , B Vigas=12V

£ W& B/ME BAUE B | AL
-, T, Lot '(IJ'HW_THRESHOLD=0b0 140 °c
Pt SR S R 95 140| °C
bk +10 °C
R2D &M
PAY 408 2 v b B 31.77 33 34.23| kQ
R2D & &
K 0 0.1] kQ
R2D & & 0.4956 0.5263
K: 2 0511 3| k@
R2D #H 1.1155 1.15 1.1845| kQ
#2
A%
EBZDle 1.8139 1.87 1.9261| kQ
L
542D wWE 2.6578 2.74 2.8222| kO
A%
:E?D wWE 3.7151 3.83 3.9449| kQ
o
;?Duﬁ 4.9567 5.11 5.2633| kQ
A%
:72D wWE 6.2953 6.49 6.6847| kQ
Rere AT 15 4 R L 5% P L R2D LE
i ks 8.0025 8.25 8.4975| kQ
A%
R2D # & 10.185 10.5 10.815| kQ
#9
BAN
R2D & H 12.901 13.3 13.699| kQ
#10
A%
R2D % & 15.714 16.2 16.686| kQ
#11
R2D & H 19.885 20.5 21.115| kQ
#12
A%
R2D % & 24.153 24.9 25.647| kQ
#13
&A%
R2D % E 29.197 30.1 31.003| kO
#14
A%
R2D & & 35405 365 37.595| kQ
#15
RIS
SCP W&tz T i@ [a) 0.85 1 1.15| ms
SCP W& 2L i [a] 20.4 24  276| ms
B M
ST HL S FE TR MR R | R e cop) = 100KE2 Vicoo) = 0.2V 008 01 012 V
il VOUT {4 CDC_GAIN = 0b01 Vicoe) = 1V 0.45 05 055 V
AT EL 4 T [ R T 5 o e Y =0.2V 0.075 01 0125 V
QJ&HEE/AEMMEWMU%H P 3 S CDC_GAIN = 0b01 (cDe)
Fiff VOUT 14 Vcpe) = 1V 0.45 05 055 V
o A = v 3.3V,
gM(coc) CDC HLJAG IO #5155 30\r{r§|\"/AON) S0mV fi E&SN,\SJE(; CL LIMIT=0 450 500 550| 1S
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6.5 BS4FHE (£%)
PURMEX LT Ty=25°C. St/MERE KRS T,=-40°C % 150°C AL E NI . BAES AT , 60 Vigins)=12V

2 W& B/ME BAUE B | AL
CDC HLIM TR K 24 55 1 MHz
AVimon) = 50mV/,
EN_NEG_CL_LIMIT =0 23.3 25.0 26.8| pA
A AVmon) = 25mV
CDC it HL i EN_NEG_CL_LIMIT =0 10.6 12.5 144 YA
AV(mony = 5mV
EN_NEG_CL_LIMIT=0 0.8 25 42 WA
e G
. SEL_DRV_SUP =
IR 0b00. 0b01. 0b10 1400 o
SEL_DRV_SUP = 0b01
4 B g SEL_DRV_SUP = 1500| ©
0b10
V. SEL_DRV_SUP = s
e Kt A 0b00. 0b01. 0b10 HEHLR 3 9 16| mA
SEL_DRV_SUP = 0b01
B R 3 SEL_DRV_SUP = |#uhifi 5 9 14| mA
0b10
N HLBE 900| @
iR 12001 Q
SEL_DRV_SUP = 0b11
T KA LR VEE PRI 5 9 14| mA
ot KB H LR PR 5 8 13| mA
LT R TT SR AT SEL_DRV_SUP = 0b11 100 kHz
s HUBCR
VO_DISCH = 0b00 17.5 25 32.5| mA
Lingany EEREE RN VO_DISCH = 0b01 35 50 65| mA
VO_DISCH = 0b10 52.5 75 97.5| mA
VTH-(DISCH) | T3 HL 58 0.4 0.5 06| V
B
TR A 1 ] BR 7.8 %
FF AR I T R IR 7.8 %
6.6 B R
T A 235 35 3 ) RS 1 1 rE R R Y R S A ( BRIE S AU )
\ \ EXEC L
BRI
B T EN )45t ‘EN AH IE] L 36 L0880 H 2 I 1) \ 22 \ us
12Cc #0
FrifEfsE e 0 100
fscL SCL B iz PO AR R 0 400 | kHz
P+ Bz () 0 1000
PR 47
tLow SCL I8 (14 B8 F & 39 PR 1.3 us
i+ A () 0.5
14 R 15 Copyright © 2026 Texas Instruments Incorporated
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6.6 RTFFER (42)
TR 44 9 R AL L 9 P L Y AR (W E A T )

BAME RARME BOAE | B
FRAERE 4.0
thigH SCL e 4 1 v e T ) 48 PO 0.6 us
P+ Bt (O 0.26
FRUERE 4.7
tsur 15 LS 20 5 22 1) (R R A R 1) | PR SE 1.3 s
P+ it (0 0.5
FRUERL R 47
tsu:sTa A B %A (F R S ) Sty Sy 0.6 s
P+ st (0 0.26
B - FRUERT 4.0
bosta | s ) FEAVRIEE Pt 06 us
P+ it (0 0.26
FRUERE 0
tHp:DAT B R FFI F] PRIFAE 0 s
i+ i () 0
FRAERL 1000
t, SDA Il SCL 55y LI [r) PRI 20 300| ns
P+ s () 20
FRUERT 300
tr SDA H1 SCL {13 F Bkt ] it 20xvg_“’5/ 300|
Peides B () 20Voo! 120
FRUERE 4.0
tsu:sTo STOP & AFII LI [A] P 0.6 s
P+ A () 0.26
FRAER 3.45
tvp;paT B 20 A g 0.9| ps
P+ st (0 0.45
FRAERT 3.45
tvp;ack R B AT [H] PRIFBEA 09| us
P+ it (0 0.45
e e \ FRUERE 400
Cp BRI AR 3 prT 200 pF
(1) P+ B2 TRHAR B ARG 12C bl
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6.7 SLAVREE

U\F%ﬁ:lﬁ};ﬁ ( F%ﬂF%ﬁﬁﬁﬁﬂ ) . TJ =25°C , V(VCCZ) =5V

Switching Frequency (kHz)

2600
2400
2200
2000
1800
1600
1400
1200
1000
800
600
400
200
0

10 40 70 100 130 160 190 220 250 280300

Peak current sense voltage CSA-CSB (mV)

420
416

412 ek

408
404
400
396
392
388
384
380

“ AR AL TV ——

VIN pin Voltage (V)

Kl 6-5. YR VIN F5RHT B 5] B o R B 3 R
Venwvio = 0V, Viviny =12V, V(gjas) = 0V

0 16 40 20 0 20 40 60 80 100 120 140
RT-pin Resistor(kQ) Temperature (°C)
B 6-1. FFMELS RT HEHRAKRR E 6-2. PR 5 EE LR
R(RT)=75KQ
1.01 2500
1.008 2250
= -
E 1.006 E 2000
c
£ 1.004 2 1750
& 1 ®
£ S 1250
S 0998 o
3 £ 1000
§ 0996 o
3 0.994 g 0
['4 =
0.992 £ 500
0.99 250
40 20 0 20 40 60 80 100 120 140 0
Temperature (°C) 0 250 500 750 1000 1250 1500 1750 2000 2250 2500
B 6-3. FB 3RS SRR DAC Code (dec)
6-4. FB B IZ/EHE 5 VO %73 DAC [ABSIAINXR
250 2
245 1.8
2.40 _
= 235 L 16
2 230 £ 14
§ 225 =
5 220 > 12
g 215 5 1
& 210 £
b 3 08
S 205 c &
® 200 g os
S 195 g
1.90 & 04
1.85 0.2
1.80 o
0 5 10 15 20 25 30 385 40 45 50 55 40 20 0 20 40 60 80 100 120 140

Temperature (°C)

& 6-6. Fii A VIN FCH L SIEERIKX R
Venwvio =0V, Vvin) =12V, V(gjas) = OV
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6.7 AR (4)
DR AAHER] (AR AU ) : Ty=25°C, Viveca) = 5V

4 71
3.6 70,5
z o2 6972
= < 99
s 28 = 69
< 24 S 685
5 2 3 68
£ >
3 1.6 & 675
£ 12 g
8 @ 66,5
(% 0.8 66
0.4 65,5
0 65
40 20 0 20 40 60 80 100 120 140 4 8 12 16 20 24 28 32 36 40
Temperature (°C) BIAS pin Voltage (V)
& 6-7. Fi A BIAS FI2CHT Byt 58 B IR (92 B B 6-8. A BIAS [iBZS L5 BIAS 5 HIRHIKR
Venuvio =0V, Vivin) = 3.5V, Vgas) = 12V Vivin = 3.5V
100 75
=z — T72.
3 96 z 5
c 92 = 70
£ £
® 88 o 67.5
@D <
S 84 @ 65
-; 80 £ 625
g 76 S 60
3 5
e 72 S 575
2 5
2 68 E 55
3 64 B 535
60 50
40 20 0 20 40 60 80 100 120 140 40 20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 6-9. i\ BIAS fj#:ASHIRL S BIAS IR R & 6-10. i BIAS FIAHHLHLIR SR E IR R
V(BIAS) =12V, V(VIN) =3.5V v(VIN) =3.5V, V(VIN) =12V
5 5
49 49
= =
S S
£ 48 £ 48
> >
=2 =
3 47 3 47
N N
Q Q
O &)
> >
4,6 4,6
4,5 4,5
0 40 80 120 160 200 240 280 320 0 40 80 120 160 200 240 280 320
VCC2 load current [mA] VCC2 load current [mA]
& 6-11. VCC2 LDO #ili K5 VCC2 BRI A RIR R K 6-12. VCC2 LDO #ii ik 5 VCC2 AR AR R
Viny = 12V, V(gias) = 0V Viny = 3.5V, Vigias) = 12V
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6.7 MLAURHE (42)
U\F%ﬁ:lﬁﬁq ( Fff?ilF%ﬁﬁﬁﬂﬂ ) . TJ =25°C , V(VCCZ) =5V

5,1 5,1
4,9 4,9
4,7 4,7
S 45 S 45
(] (]
g 43 & 43
2 g
& 4 & 41
3 s
L 39 Q 39
3,7 3,7
— I(VC02)=20mA _— |(Vccz)=20mA
3,5 — lvcc2=50mA 3,5 — lvcc2=50mA
I(VC02)=90mA — |(\/ccz)=90mA
3,3 3,3
35 37 39 41 43 45 47 49 51 53 55 35 37 39 41 43 45 47 49 51 53 55
VIN voltage (V) BIAS voltage (V)
& 6-13. VCC2 LDO %t &5 VIN BHERIFIRE Al 6-14. VCC2 LDO i 55 BIAS BERIHIRFR
V(BIAS) =0V V(VIN) =25V
11 1.28
__ 108
<
= 106 1.27
£
o —
8 10.4 > 1.6
< 10.2 3
14 @
< 10 8 125 e
€ b AT VAT Y AN AN A =
g 98 9
3 96 3 124
H
g 9.4 123
9.2
9 1.22
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 6-15. B AFTHR S RE KRR & 6-16. EN/UVLO RIE5IRERIKIRFR
6 650
éz 5.8 600
£ 56 7z >0
8— £ 500
<
= 5.4 S 450
S 52 S 400
=4 1S
T = 350
= 3
5 O 300
£ 48 IS
3 2 250
2 46 € 200
o =
T 44 150
7
T 42 100
4 50
40 -20 0 20 40 60 80 100 120 140 0 02 04 06 08 1 12 14 16 18 2 22
Temperature (°C) Switching Frequency (MHz)
A 6-17. ENIUVLO EHUENF W SR R Pl 6-18. [ R B SXITEN 17 57T SRR IO X%
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6.7 AR (4)
DR AAHER] (AR AU ) : Ty=25°C, Viveca) = 5V

600 650
550 600
= 500 - 550
< 450 % 500
2 400 g 40
® o 400
_g 350 £ 350
g 300 & 300
E 250 E
£ 200 g 2
£ ‘€ 200
= 150 = 150
100 100
50 50
0 0.2 04 06 0.8 1 12 14 16 1.8 2 2.2 0 0.2 04 06 0.8 1 12 14 16 1.8 2 2.2
Switching Frequency (MHz) Switching Frequency (MHz)
F 6-19. P B SHE R 8] S5 MR AN R R Bl 6-20. F+ B Wi 1] 5FF MR A IR R
600 25
550 23
— 500
) 21
= 450 S
S @
% 400 % 17
2 350 g
‘g‘ 300 515
E 250 E 13
2 1S
£ 200 £ 11
= 150 = 5
100 7
50 5
0 0.2 04 06 0.8 1 12 14 16 1.8 2 2.2
Switching Frequency (MHz) 0 400 Swéigt(;ging frec;uz(gr?cy (kHZ1)600 2000
B 6-21. FHERBUE @I F ST AR I 6-22. PSM BT MIMEHE RN 22 b STF SO I R
(SYNC_OUT=J3H )
35 50
= 32.5 = 46
£ =
g %0 g o M
= 275 5 38
S ®
8 25 2 34
g 25 & 30
?9 20 % 26
© -—
o 175 8 22
[ p—
L 8 18
= 125 F 14 —— SEL_SCALE_DT=0b0
10 —— SEL_SCALE_DT=0b1
10
0 02 04 06 08 1 12 14 16 18 2 22 40 -20 0 20 40 60 80 100 120 140
Switching Frequency (MHz) Temperature (°C)
E 6-23. MR IEsh A (SEX ) B SH ISR A KRR B 6-24. MIRIEEN RS (UK ) WS LER X R
SEL_MIN_DEADTIME_GDRV = 0b01 , SEL_SCALE_DT = 0b0 , f(ew) = 100kHz , SEL_MIN_DEADTIME_GDRV = 0b01
_ sSwW ’ _ _ _ A
EN_CONST_TDEAD = 0b0 EN_CONST_TDEAD = 0b0 , &350 , A SE
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6.7 MLAVREE (4%)
DR A& (RIS A W) @ Ty=25°C, Viyecy) = 5V

—~ 55 20
S
E 54 18
@
i}) 53 g 16
7 52 = 14
o <
S 51 g 12
s MWAMWVW\/-MWW"W 3
S 50 @ 10
2 g
2 49 £ 8
Q [}
(72} -
:]c: 48 % 6
§ 47 S 4
% 46 2
[
o 45 0
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
] 6-25. W(E MR BRI B E B R SIRERRRR ] 6-26. CSA fI N SREZ KRR
10 s 8
8 E 526
s @ 522
< Q 518
= P
= ] 514
e 5 g S
3 £ 50.6
[=]
& ° s 50.2
§ -2 % 49.8
< 4 2 494
8 5
8 & g 49
3 486
8 § 482
-10 0 478
40 -20 0 20 40 60 80 100 120 140 40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
& 6-27. CSB SN 5B E R A & 6-28. P HIRIRHIRERE SEER KRR
ILIM_THRESHOLD = 0x64
= 31.8 =~ 11.4
11.2
£ 31.4 £
% a 11
Q 31 O 10.8
P & 106
9 %] .
O 30.6 O
@ ° 10.4
& 302 g 102
KS) S 10
> >
§ 29.8 § 9.8
$ 294 2 9.6
= = 94
g 29 g 92
3 =
o o 9
x 28.6 %
s S 88
o 282 o 86
-40 -20 0 20 40 60 80 100 120 140 -40 -20 0 20 40 60 80 100 120 140
Temperature (°C) Temperature (°C)
B 6-29. P& B PR BME L R S IR M R &l 6-30. P H FRFIBE R E SR E R KRR
ILIM_THRESHOLD = 0x3C ILIM_THRESHOLD = 0x14
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7TSHNERR
AR B 2 2% b B[] A0 R 18]

90% _! \
V(LOx), V(HOx) | i i !
e o e
A 7-1. AR IEENES t. t B A
MR IR DR FEIX. (B4 ) iR
Vion 10% | 10%
Vion i 10% 10% i

e

& 7-2. R IXEDE t BT
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8 E4Hi A

8.1 Mk

LM34938-Q1 J& — sk WUFF R R/ R H 4. TwMAREL&E T ST TR ERM B BE | %805
AR E A R . R BN A SRR B A SR A P SR R R

LM34938-Q1 LA sE FF iz izsr (fPWM EUF ) |, izl RT 1 SYNC 5l T E. EFE.
R E/TE R I 47 W8], PR AR IE A o 128 PR T AR N 3 ) fRRE AN U 5 800K

A UM IS A 12C #2 L sh A g e th R AN F I B o B BRI T 2 ) sy 0 L 7% [ LA R A ) e PR B 71 2
AE. LM34938-Q1 -1 44 re il MR (E IR vl i 12C 4 AT RCE

22 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM34938-Q1
English Data Sheet: SNVSDO08


https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS080
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS080&partnum=LM34938-Q1
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com/lit/pdf/SNVSD08

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM34938-Q1
ZHDS080 - FEBRUARY 2026

8.2 ThEE T HEIE

CSA csB LO1 HB1 HO1 SW1 LO2 HB2 HO2 SW2
F F
ADDR/(CFG1)
VOUT I OovP2 I Gate
I__I drive
MODE
HS
DRV1 DRV&
cP
SYNC PLL
MAIN
RT 0sC
ISNSP
BB
ISNSN Output Core
Current
Limit
ILIMCOMP [ }——
TSD
Cable
L
COMP EROR
PG, OVP1,
s AMP
|
SS/ATRK SOFT START
&
DTRK TRACK
DIGITAL
CONTROL
&
SDA G REGISTER
scL FIELD
crG2 [} R2D
VIN [}
IvP
BIAS []—E\AAX II
q VDET
AVDD
LDO
vce2
vVCC
veet - UVLO
nRST
POR DVDD
SYSTEM LDO
nRST INT
0sC
EN/UVLOEE: .[ { uvLO
nFLT/INT [} oTP
1 1
L L
AGND PGND
b
& 8-1. LM34938-Q1 HRE HIER]
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8.3 ReME Ui A

8.3.1 BE[E/ ARSI T E

LM34938-Q1 [ 55/ He 4% il 5532 T f ORAEAN 7 () AR AR 2 (B BEAT JESE VI | IR 4R ] e R s AT B UM T R 4
TRAPREE . IR HLIE L =N RO SO R F I

A& A Q1 Q3 T, Q2 M1 Q4 ARl ( FHERARMAIRE ) -
RN A Q1 1 Q4 Fil. Q2 1 Q3 KTl (R MAEE ERRES ) «
RSN BRE Q2 1 Q4 il Q1 A Q3 ARl ( FEETHHURE ) -

FFR RE | REN R
Q1 HF I KM
Q2 Pl eS| TH
Q3 TIF eS| Pl
Q4 el TH TH

©JO,

Qt ILpeak) Q4

V.OT@ @ ”\'\L/l\ T o Vo
\ - Do

v

I4T

Y% %
& 8-2. BT EAHOTRRE

8.3.1.1 BEEMEA

FERR ISR T IBATI , Beteds TN BRI 15 5 R 2l — MR REAL S ) (RS 1) o 4RSS IA B LI (E s, 4%
B HE N BERES o R — DI B E S BRI, Bl ol ml BRI REAL Y, IR R 3h— DT RITT R A, e
{6 FTRHEAT KA o R B 2 LRGSR e ST (8], FRLIATH A1) 3 2 DR R AE B AR AR

ILpeak) -
Inductor /\/\
Current r y

Main Oscillator ' i_l |_|_
Clock |
Switching ; @ @ E

State
] 8-3. EELEH IR M B AT T ) B S LR
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8.3.1.2 THEMER

FETHEAE R IZATIY |, Bl as HI A BRI 115 5 R 80— D THIR AL I ( TFRIRES 1) o FERCHLER ] A JE s F AT
KAEZ G, SR EAHEITRE I, BITHEEBORES . THEBEIR BB K b 23 b 32 dpeJ T s 5 I ) AT ade T 9%
B [ PRl o

e Lipear
o :/\/\
Current ¢ /
' '
' '
' '

Main ; ;
Oscillator I | |_| | |
Clock i 1
Switching ; @ @ E

State !

B 8-4. L RF I EB AT T I R AR R

8.3.1.3 R/ EER

— ELTR A XS AT IR A5 30 8] /) 5 L 308 P 1] g e s A QS 189 D W IF 1) /N T B R S BT e ), 2 ) o e e 5 o
SR RIBAT B, SRR RT3 ) 2 A28 B WEAE fIRL AT I — TR AL (R3S 1) TR
Mo B, BT RS TR A B S M =TT CIRZS 1 RS 1 ARES 1) o BT iU {8 L iU AS:
DTEFF FARAS | G RBT AT

ILpeak)

Inductor ! / \ / N\
Current  —————————

Main Oscillator '
Clock | |
O OO,

State
& 8-5. &L ML/ BT T i R A i

8.3.2 FEEHER;

23 MODE 5 BONARAEI , 4 B (PSM) FHiE . ERX MU AT |, JF RGN |, SR sk, sk
MODE 5y, M2 A . 5, Fds i aiE s izt (CCM) il PWM # (FPWM) &
PE

£ PEM TR B I B I /T AT, Bt DM 08 U /M AR IRtIs AT - RIS e/ i ( PSM it
ANBIE ), PWM 2R TR A SOy Skt Bk is AT IR A& pr = AR (1 1L ) o Sfikofiz 47 9 16]
S LERE TR S, JFRENAFRT VIN R VOUT il Bk o O 1 SRAGEL/ NI H B IS0, B as R ) 7 S0t
T PSM H3EN BRI 55 S A5 FH — ANk B2 A Lk o

IR SR LS U (BRI ) BE B R, KR SR 2 A T T IR IR LD 2 . B (S
i) BE—BRARES , St R0, BOYSOBGH A e B/ TR AT Sl P AR A B . AR Vo 30, He
FEVETA R AR I B IX 224, RS E TR, BEE AR, A T &4 BRI (1 Sleep).

£ uSleep HAT , PN T8 |, 29 HB1 AT HB2 $2 0k i MM AR R s DAREAT FE HL o oAt P 8 P B 9 23 0%
W, DAASERE e 0 5 1) PRIV B R A RO PT RE ARG o SRt R S BB ki Y P IR B0 A, U SR Bl AR A T F e
W IR 15 ) 1 T 46
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VT+usioen)
Output Voltage \
" Vo(mom)
Inductor Current f\f\f\
Single Pulse Pause
& 8-6. A KK &l (1 Sleep 22H )
V+usieon)
Output Voltage
B
Inductor Current [ \ [ \ [ \ [ \ [ \
Single Pulse uSleep —™ [ liusiesp)

& 8-7. A XK FE ( »Sleep EH )

PSM - ACM ( Hah @R ) @M T 4 TFRBEE/TT AT oL i i it i, £ 7T PSM BEA
BRMEL (K B L /T 384T X8, PRk e b id | 3Rt N ACM. FEIXHL | S8R ORIFAEIRES 11, IR A
SRIRGIE . DB P DU RRAS | BORAS 11 B RE ZhIF 2G5 3l , DU 4% 8 e 8 759 2R 1 ZE R AR
FrHURER . L, i AR A T g R oA |, HAEs MR 4ERRpT A fRIPZhRE , Bl OCP.
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LM34938-Q1 A BG4 HMEAXRIE (EZH K 8-8) - WHBEIEMLL T RIFIRA lyrpswm)

VIN 5| B it i 7 i N R A

K E VOUT 51 B i FL

{ ] MFR_SPECIFIC_D7 %4728 7 B it B ff) SEL_SLOPE_COMP 217 8% gm FE IR R M R (Mg)
7t MFR_SPECIFIC_DO #7787 Bil. MFR_SPECIFIC_D7 F1Eas 7 BLint W ik £1
SEL_INDUCT_DERATE %% .

FR A FER S 3 PR O B 6, 769 LM34938-Q1 T 4 (Reog) Wit M f K HLIR N e 5 B B8 P 4

Inductor Peak Current Ripple

PSM Entry Threshold
@
[=%
=3
S
S
=)
k=

Input Voltage
] 8-8. PSM #E\ B {H 5 £risk FL U FE A R 2R A4 A3 Y il 2 ]
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833 BEFH
VSMART
VIN SELECTION
BIASEE: j % ‘ - veez
T ' Ll ATE PGND

AVDD1

‘
|
o I I
Lo
I I I LDO
Voeesun | | > ; !
| |
| |
| |
| |
|

BUCK-BOOST

| EN

{ ‘
il - | | .
\ Digital
Core
L T e Logic

i
| EN

VCC1
vcet
LDO

B 8-9. 2% R4 ThRETTHEH
8.3.3.1 VIO LDO #l nRST-PIN

VIO LDO A 10 5| phas At s it . —H VIN 5[k BIAS 5| | LA & & T IE R POR BI{E VT+(POR)
H nRST-PIN &+ VT+(nRST) , P4 EIEB G | s TR

2 nRST 5 SR FAHLRME VrsT) N, S 0FRS OREFAEARIDAE ORI 2K, DU OREF 80 IS I e N N i
SHA

8.3.4 HIFH IEIEFE - VSMART FFEFIE FEZ#H

AEA G 9 LM34938-Q1 A E A s d it r o dy T P9 S AR Pl e e 9 LS, 22 P e A I i A\ i i v s B
L2t Rt S A AR AR T SRR A2IE AT, A BRAR DA, 2 VIN B BIAS 51 i) i I 35 - Ul 6t
BIME (Vrvee, supy) I, VSMART 1562 AX P> 51 I e 45 L IS B A 51 BT 2R —> 5] BB AR T DI RME
W 223 8 55 — ARSI W SRS 5] BIARAR T DI IR , WU~k 3% VIN AT BIAS A i H I AR 9 sl I

DU R A 5| B P &

« VIN S| BER R s s . BIAS 5| IERS VOUT. 7EEshANE | R4 B A S T BEy #e i | VIN
N TR E 2t . —H Vo B , BIEERES K E BIAS 5.

« VIN ZEH2H A EIEHEIE |, BIAS 5| UERERIH B IR (B, BUA I 12V B/ ERFES ) o XM E Bl
FH 5 R4 R s N R, SRS R BN T I L — D PRI AR R M AR A I Th R AL

o WERAEH BIAS 511, RoK: BIAS 4231, iZ23F G4 AEH VIN LDO |, F£ AT 58 BRI A4S I

VIN Supply Voliage Selecton
L tomema
4&(}7 Regulators
LS
5
BIAS
Vo T

& 8-10. VSMART HIFE HE 1
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VIN Supply Voltage Selection

mal
40\97 Regulators

—o

BIAS

b <

& 8-11. VSMART HJEH XK 2

N T LDO EMZhR kRN , VSMART PR o€ FefZdl H AR LI Vrvee supy M. 25 FORCE_BIAS fif

WHEN 0b1 B, & A2 EAEER A S BIAS F1 VIN Z (e £ i . 3% 8-1 $2 4t 1 Ik % 5% A (i

o
# 8-1. VSMART B E(HR
V(Bias) Vvin) VSMART HJ5

X > Vryveez,sup) && < Vigias) VIN-PIN

> V1iveez,sup) && < Viviny X BIAS-PIN

< Vrvceasup) X VIN-PIN

X < Vr.vecz.sup) BIAS-PIN

> Vr4vcez,sup) && > Viviny > V14(vce2,sup) VIN-PIN

> V14(vce2,5UP) > Vrrveez,sup) && > Vigias) BIAS-PIN

W E T FORCE_BIAS £ , %A 2 FEAR I S BIAS SV B RI{E . H 52328 VCC2 MIArFRE N
5V FIAME IR | (HAE AN IR I AR & 8 shis RGeS VIN HYR R 2. VCC2 HELJE s B85 DL R

AT

M ﬁﬂ% BIAS EE;E“&? VT+(Force’B|AS) y m\”%jﬁ% VINO
* R BIAS HUEE T Vrs(Forceias) » WIEE VIN 2T & T Virvecasup) » A<k #% BIAS
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8.3.5 fEFEFIR LB E

LM34938-Q1 EA& WIhEefE ge AR B8 (UVLO) 5. » BT UVLO HHEK.

8.3.5.1 UVLO

H AN RE | AR AT UK D) AR AR N B R O, DA S IR R A Ol . A D BRI LA A B 7 B3R T
EN/UVLO 51 L4853 R 282 AT %2 .

UVLO AA TR Wi N BB 18] (tguvioy) » PABEG T UVLO il 5 AL F) A A8 75 T 3 308 0 3s R ARAT AT
=AM W . 24 EN/UVLO 3| i B T Vr.(uvLo) B FF R BLIA tauvLo) SEIRINF R R, 32 5 2 57 B e 1k 3 e
RIBAT

2R ENJUVLO SIBAIHLIEART Vrseny BIE , W UVLO B K A8 FL IR AL Ti5 3 IRES . Wik EN/JUVLO 5 i
BT Vraovio) B , T UVLO IR 1 H6H FEH4 ].
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8.3.6 ABVCC B /E#E

8.3.6.1 VCC1 a2

LM34938-Q1 F—- VCC1 faE#s n] 24t LDO %t LHE KA H 4B H . VCC1 H VIN 5B ML, £
KBS, Z5HH T A LM34938-Q1 A EHHE K 12C 6| 2828 H . 155 WK 5 MR H .

[¢} * VIN
Supply
Supervisor s ARST Voot
nFLT
EN
SDA  SCL
SUPPLY
PD Controller

GPIOx
nIRQ

F 8-12. FifbhR R
YIFE ARSI | VCC1 235, LU RS FIE SR . 152 0 i 88 - i 551 .

nRST 4

veet t
» < d(VCC1)
EN/UVLO
WL
Vr+uvLovec) NVr-wvLoveer)
VCe2 ,
< OFF >< Standby >< ACTIVE X OFF >

& 8-13. VCC FaJE23mf FE B
VCC1 Fah s E R 40 B ol 4R LR B ORE FE , SOFF A TR AL B8 (i b A 28 8BS SO 2% ) B %

JE o
Bt R2D By 12C 42 02 F/AAH VCC1. itk , VCC1 B3 R2D sl .
8.3.6.2VCC2 jaJE &8

VCC2 2 [k a8 2 S il il Ak 2 25 1) sl . — H. nRST 51 L B & T EFHBIME |, LDO a2 DA FL I T B A xC
JE B, i EN/UVLO 51 T EJHRME , W VCC2 & 58 &l , IR SRS i <R S 8ot 5 (1 H br P R

ANERG AR B B VCC2 5]

8.3.7 REH AL
8.3.7.1 %y HH BRI H

B A — AN ERZETRORE (EA) AT LA Ty LT . B B AE FB S B I E] . EA BRI BOR 3
A Vo ERERSI It . COMP SIRI2 gm Zeifinth | JF 22U Ah A R 2% .
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M TR R 2O SR SBT3, LM34938-Q1 COMP 5| AL (i f [ Ak T AR, AT A Se Ik 17 R R3S R AR v i
HHIE .

8-14 Jigrr 1 FPWM KL R iR ZE SO AR AR VIR . 0T 75 SN2 1) N AU F s B R ST, 7T 2
% NEPR BT

Vicomr) A
V(comp,cL4)
V(comp,cLo)
V(cowmp,cL-)
>
Negative omV Positive Vicsa)-Vicss)
Current Limit Current Limit

Bl 8-14. IEH N FEES Veomp M7 R K] B 3

8.3.7.2 Hy i ML K R B
XiF TR FH AN S Aoy TR B NP, i 7E S B R FB 51 B2 a4 ) A BEL 0 s 2 X 4% o ek P DL R 2 2okt S A B
18

ReB,top = (V(vouT) — V(REF)) X REB bot (1)
N T YERRE E R O AR LR, AR S AR RS . EIXAMESL T, FB S TR IR B U A
HUE R |, T2 3 VOUT 51 ISk oh 2R 2% 1 i i dLE .

L FB 51 AIFE N AN SR S 45t s ds < T AT i 8. anik FB I B RE ST VrwseLirs) » MAETTIRBUR SN Z
AT, AR A St . TOiEEh AR A EAIANE FB , SIIE B2 p8iF , BB R R EN Bl Vpor) FHIE
HLo SR AT B I 4 ) — o i B 02 K 0 I A i #2 3 VCC2.

PN S it A s A 1) 43 s B AT B I SEL_DIV20 Az 52k (162 b MFR_SPECIFIC_D8 & f# a4 7Bl ) «
HWAEE N SEL_DIV20 7 )5 E#Hi'5 A\ VOUT_A #1745
AR THEYE VOUT_A Al SEL_DIV20 n] GEFEER Vo % &

# 8-2. SEL_DIV 20 = 0b0

ZH 18
i e L s A M oV
LRV IR S ONE 24V
i e H R g AR AT K TR A 10mv
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AU AR 2 sOR oH SROAR AR HE L

V(o,Nom) = [[VOUT_TARGET_MSB([3:0]][VOUT_TARGET1_LSB([7:0]]] x 10Mv

% 8-3. SEL_DIV 20 = 0b1

()

ZH 18
it R e Ao/ ME ov
it o s A KA 48V
it e M R A I S R A 20mv

“VOUT_A” il 2 17 & (152 HUAF 77 S5 (LA BH i 76 23 A7 4% Y BBl ) R PR LR

o WRSEHTE N A AR SR TR R A (Bt 3.3V ), W25 7 S B £ e B B ARAH O F s (
Wi SEL_FB_DIV20 = 0b1 , FAKAHAIHEIE N 3.3V ) &
o WURGHTE N RHE R TR AR (10 48V ) |, 25 772% 135 HUELA 1l PR A1) 78 e A7 fL . (51

24 SEL_FB_DIV20 = 0b1 i}y 48V )
A DU DL A SRR FR LT

V(o,Nom) = [[VOUT_TARGET1_MSB([3:0]][VOUT_TARGET1_LSB[7:0]]] x 20Mv

®)

vout

K=1/20

[
LI

% Res ot

VOUT_A[0:11] Vi(reriFs

Int FB
Selection

}7

Peak
Current
Comparator

Buck-
Boost

PWM-

Logic

To Gate
Driver

Kl 8-15. EA ThEe HHEE
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8.3.7.3 B EFTIH K

LM34938-Q1 A — NN EFIR 2 MO8 (EA) 7] LU T 40 B oy b il ol i A e BHL 28 7E FB 5] B _E gl is 3] |
XL A8 g T H AR B AR L . EA Y A AR R BRI U G H R ER R 51 (SSIATRK). COMP
5l BHE R EE gm s FFERERIAMERME I L . R X2 1 R TR A B A P SR R IR 2 ) PR S R AR A

THEH AN 2 2R HAN T

AR AR

Ricomp) = 2ng>7<n /(I(Eg)W) o R(FB, bf?(t;BJ,rbigB' top) 10 Tf(gj}; Co (@)
PR3

Recoun) = gy - X 20% IR ®)
PERFNS BRI BE A

Clcomp) = 7zx f(CZ)lx R(comp) (6)

C(pcomP) = ZmxTox f(Blw) XR(COMP) (7)
P RZHNH , TI@EWAERME I 5815 5507 TH 805 LA 4R .
T (Faw)) AIBEMERR HR AU R A 2 P % A

fRHPZ = 7 % V(VOUQ, ;SC; fmax)z (8)
B RHEFEA BE A ALE LA RIS A

fewy < 3% fppz 9)

fawy < 15 % (1= Dmax) X fsw) (10)
AMEE R (foz) I B D6 ZBURRYE e ¥ E S AR AR E

fcz =15 X fpolepoost (11)

Fpote,boost = 2 X T (12)
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8.3.7.4 I HERT

VLB BA SRR (DVS) Thig , BILAE e et 1S 47 W RDu it i I 3 A7 e db AT A e vl DO e k. i T
PR FREE T 58 (1AM IR E |, DVS DA A 2409 1k I R K R B R 06 o SR e 38 385G PADIR S TR0
H S FAREAT TR, WBUSRShid e 20k Vo T BT+ 208 H AR B

—HER T w780 VOUT_A 7B, 5SSV EH N BARME. 1E typvs) AW, ETHS TR RER
AL BE I AV pvs). R A TTEE NVM SHGE TR BE -

AR T PSM BT, SRR M BLE . IZa R pEh M L5 DVS IE |, wrdid NVM 3
BEHHTIER . WIS TS DVS , WAL Vo R AK A LB E LI DVS HiRE | By A & Rl id b
B A . IR T 3 DVS |, W /e DVS AR =R 8] 32 2t 47 A A R o SR RO AL T
Z) DVS W8 , 53 A4 SRR Tk . N B FEA 4% 5 ik DVS RH0H A fe KT8 FLIAL UL AR
o L F A Ll PT AR T PR I

8.3.8 # ! L [E K H
LM34938-Q1 HA —™ P4 % ik L L i o

i iL 27 /7 %% DISCHARGE_STREGTH ( i#iZ[#W MFR_SPECIFIC_D2 7517 %% 7 Beibi ] ) SKHc B i sk g | LAELE
T FEL I S B H ER T A ORS R B 4 . @it MFR_SPECIFIC_D2 297 % Bt ik B i i) DISCHARGE_CONFIGO #1
DISCHARGE_CONFIG1 it & J§ #1551«

USB_PD_CONTROL_0 %17 %7 B it B th 1) 27 47 2¢ FORCE_DISCH 7] LAl 5 Fl s AE OBl ik |, IS E sy
Y E .

VOUT
L Co

VTH-(DiscH) e Discharge

_ ) Control ( ¢>
From Main Logi
v

& 8-16. ThRe 7 HE El% B R

Viour)

8.3.9 IE{H HI i fE A%

G IR VA PR IR A% IR SRR UG UAR B I AR R 5 AR R I , 38T DU T s AT B (TR BRI
AEEIE ) T AR AN IR TS ) ( ROXUAEAT ) LA R s FLAL

HI TR B AR SR i S5 5, PRI WA 1 58 1 AR RCR A 2 B8 s, LIRS etk e . b TR 2 HL
RIH, FATEWAER 10Q 1 Rpirraj) HUBRAE . I LLT 2 FORM E SRR L7 4%

ton, min .
2 (R(p1rF1) + R(DIFF2)) - 10

i 220 e A L B N A s BT I A sl S Sl I (B (72 22—

FEL LA N0 L BEL 8% FL A 3 1 LART DR a6 o A (46 M2 e 80 o 0 s A UK T SR 5 OS2 7 B, G R I
NS N L BEL #8 SR YRS A1 BT T R A AR

C(pIFF) =
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R(cs) Sense resistor
equivalent circuit
________ 1 Main Inductor

V(sw1)o_—|FWY\_/\/\/\,_|_4_F‘fm_o Viswz)

| |
' | |C(DIFF) [ HB1
e
CSA
+ To

—— Peak Current

Comparator
CsB
SWi1

] 8-17. U fE FEL AR IR AR O AT AL A R 2

H

8.3.10 7% - B4Ry~

LM34938-Q1 A A Ji ik fr 37 A il ORI DI fiE . % OR37 DhBE A HIE L) CSA R CSB 51 JAI 112 Fi JYJ V& (i P it % Jek
ao LRI DIREA PR, FERTSERE T, FEASIN B 32 ) ST e B P R0 i W S X I TR )5, 4288 ik
Pt dtiaqT. Feas 2\ BalPORsh A A OR | T b R RWORAS |, BRI SO M 45 3. 28
Ja , ZZ AR TR, R IR B HOR SIS R shim i, I RO Bl A g P S R AT T R

AR R i B B DU RFSAT A WS 8% AR PR SRR A AR R 3. IR R AT aaR LR, A
B WAGOURFERATAE | A E A2 DUZ A W PR AR 0B AT AR IR T B A Pl /s F AL PR A1) ) TH SR ik
JiER 14 B

50mV

IL(PEAK, ILIMIT) = “Rpg- (14)
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8.3.11 B IAY FR#I#
8.3.11.1 #ER

s AP R A A . 55— N HIRAL S RF 84T CSA F1 CSB 5 I [A] A AE FLIRAS I o 28 AN Ha
TAR B4 N EFE S ISNSP A1 ISNSN 5 il . 3 ik 31X A o] % il B i A, af LSS ( CDC 51 ) FiTER 1)
( ILIMCOMP 5| B ) B0/ B e 2% 10 4 N\ Bl g HH FEIR .

AR SRR A AT Y R A I ROR &%, RS2 ILIMCOMP 51 iz 22 VCC2 , LKA FL AL IR/ M Th B . TiC B 2> A
P ds R B BUF . AR SRAF IS AT 8] BEAT XAl 2535 A5 o R e 370 M D00/ R AR B A S b AN O 48
5, MifEilE EN. EN_CONV sl HLEAEFE BE 81 2 1l 72 AT

# ILIMCOMP 5| B #7%E 83 VCC2 , s /T 50k Q ) L4 B FHIEAT iE % .

1. I ISET b s P8R R A T PR 1 85 18 47 16 e i R (B

2. W BRGSO B AR G B R E AT, JRE i 12C 04 IMON_LIMITER_EN # % Jy 0b0 , JI] CDC Al
ILIMCOMP 5| BEIES $& At 5 22 43 K6 0 A s Bl 1 LU ) L IR o

3. @I IMON_LIMITER_EN 1o SR8 HiL it W I e PR ) 85 (1038 47

4. @it EN_NEG_CL_LIMIT £ k4% 5 sy bR il 5 17
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Rsns)
From SW2 o 3 AN . o To Load
Con Coz
Rsns difit1) § R(ISNS,difﬁZ)g
| |
I
C(ISNS,difﬂ)
ISNSP |__|ISNSN
ISET
Enable
4 r
ILIM L T
detection
hd Ryser)
cbC Cable EN_CDC
i -
Compensatoin ¢ From IVR
FB

V(Rer)

Negative/

ILIM

Positive — — — }:

Peak Current
Comparator

ILIM
CONTROL

From peak Buck/Boost
current sense PWM
Logic
1
LI
COMP

Rcomp)
Cp(comp)

Ccomp)

v

&l 8-18. LM DI RET7 HE ]

38 FERIFIRIE
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8.3.11.2 S Hs R F PR 1

P PR ) R4 9 355 DAC Zmfs i e o @I 7E ILIMCOMP 5| F (B PH-FR 25 X 2% | AT 4&d 6k AS [|] 47 28 AR Ak Ha 37 PR 1)
PRI AT 9 o ST BE AR, AR LR A SRk B 1 s B g A

_ 5
Co2= 2-m fpw R(L0AD) (15)

Hort Cop & PR ikl B R(sns) /5 HLES
fow AT LR IABEAME B 98 (155 B B I 5 2R )
Co1 =Co — Co2 (16)
Hort Co 2 Hy H BRI TSR F F R S5 SR LE (1 i H L
Hort Coyq A& P ikl i BH 28 Rigns) < TR HLZF

1
fp:Z'T['R(SNs)'COZ (17)

Fbwilim = fp ’ 10_0.25 (18)

_ gM(ILIMCOMP)
CULIMCOMP) = —m = "

Rcs)

Viswz)

ILIMCOMP

CLimcomp)

& 8-19. HA PE 1 57 3010 B it PR i Jo A fej AL i R 22 1
XFF A (CC AEEl CR B ) |, AERZEUIENIL T 2 1 BUAMER 2% o DU BT F 1~ B 800 A B T 34 %
L Fr s . ARBEFEMMMRMAGEE | ESRPSENTIHERR T A,
“ILIM_THRESHOLD” ¥ il 27 7 B 15 B A7 A7 # (L8 FH o 76 27 A7 2 Y L Y R PR PR

o WIRJEEIE NKFAF S EAR T AL IR AE |, 25 A7 38 S BUE S A B B R FEIR (508 500mA ) .

o WERJERTE NP F A E S T A IR R e, B A8 e U 2 Bl AL 2 e e A A

8.3.11.3 I H it s

TRZAST I L BEL A FEL YA AT RIS JE s CDC S BEIIEI |, A2 5z miEit ILIMCOMP 5| BHIFC B Bt BR 1) o 0 R BIR 1) 25
25 (IMON_LIMITER_EN = 0b0) , XA 5] #3245 ISNSP/N 1) 22 73 W R Bl L A9 T FE it o 2 1 A I F
&, EEH ARG

Vieoe) = (Vasnse) = Vasnsy) X 9mcne) X Rienc) (20)
Copyright © 2026 Texas Instruments Incorporated TR 7 39

Product Folder Links: LM34938-Q1
English Data Sheet: SNVSDO08

ADVANCE INFORMATION


https://www.ti.com/tool/download/LM51772-QUICKSTART-CALC
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS080
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS080&partnum=LM34938-Q1
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com/lit/pdf/SNVSD08

NOILVINYO4ANI 3ONVAQV

13 TEXAS

LM34938-Q1 INSTRUMENTS
ZHDS080 - FEBRUARY 2026 www.ti.com.cn

Vaumcomp) = (V(isnsp) = V(asnsn)) X 9mLiMcomp) X RaLiMcomp) (21)
8.3.12 IR G #INF L1

LM34938-Q1 HA L% % WS B4R % 4%
ANELE RT 51 “HFg” 8 “R#e” B Mgty , NI SRR HER . 6 RT SRR BT |, IR 240
R TH/NATREA T . 7 RT 5T |, FFOMR AL T F KA REIL 7t
WAE RT 5152 (A BN | s RIS 20K . B AR C IR 4R 0 RT I, W& H
JifExt 22,
_ 1

Ry = 12 . (22)
B TIZATRERN |, RT 51 H 30 R JE R 5 2 0.75V. (Rt |, A DA e0A8 i 1% Fh BEL P PR ZE 3247 34 )
HNASTEETF AR . & 8-20 A1 8-21 JE/~ T 3 ik )46 Fi B AR sl dak A L 28 5 o &7 308 R YRR SO A0 R (1) AN 7
Bl VN EDEAT A AN S B %3] RT 5] 1.

RT RT

— ] — ]

Increase f(sw)

A 4 A 4
& 8-20. Bi~ & 8-21. B E BRI -~B
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8.3.13 HiE g

ZAaEA A ERBIAHIA (PLL) RTEAE RT 1B ¥ E B AN BRI [R] 2D A5 5 2 (M A2 S T R . AR
FEOEANEIR |, RT SIS i B[R0 v B A0 AR . SNBSS AL T AR 228 £50% . 9 1 SKBLAA ORI
S, WRBECH AR SYNC Sk (BN 18 W R R RIRE S ), W5 SYNC 51 22

T

IR RN Fa e v Sleep IBATHE (WEREHT ) |, W fgw) FIPRFIE . — BREAHES RN PWM 217

B, Al B R RS AE S . FDR Pk 8-23 fs

SYNG Vr(syno) >
1
|'| |'| |'| [
SYNC
ACTIVITY PLL
DETECTION
RT BB
[] LIMITER 0sCc CORE
LOGIC
&l 8-22. IR AR TIREITHER]
V1usyne)
V1. (syne)
Visyne) — = = = e 4 —
-4 -l P> P
tapet, Syno) PLL lock Cycles tapet,sync)
< RT programed fqy >< fsw Synced <RT programed fq,

o AENFE ETHE A FI R

& 8-23. i SYNC ZjRE
SYNC 5| JHIZhfEr L 12C gwfssiimid R2D £ EE -

© AEONFE BRI AR (180 FEAHRS )

o AR TARG A N A
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8.3.14 f il H [ R ER

s AR T Y R TR BR IR R

* il SS/ATRK 5 FISCHL IR i R FR 2 T E
* i DTRK 5 BB &7 H R ER R ) B

8.3.14.1 L) B TR BRI

XL R RS , AN 2] SSIATRK 5| A FEL I 2 B oy VR 17 AR (O SR LI o B BR AT AAE SE SRR Bl 2
RREANZ s, (BN IR, DR 30 300 1 2008 B AR 1) 2 252, TR 2 A3 i N L

H T~ A A IR ZE TBOK A Bt (i B AR FE R N FU S, PRIEAE SS/ATRK 5 AL it I ) e s ARG T S B3 51 Vg O
AR BTBL, s s K R Hs H FB 1 A Ay e B 2 X 2 R

0 S AL R PR R A B e 2 H ., MODE 51 Bl FH ey 2RI B F AR ks 1) PN 5838 3R e 7 3R 3 2L 58 i
8.3.14.2 Fr i KPR I

LM34938-Q1 1] DTRK % A& ELEE | N R R . a0k DTRK 31 LR RS & T Vrprre ETHEME , JFH
)5 AN T @RI PWM 55, 480 T ae .

Ky o R PRI 1) ST RT B ok A8 i BRER T 1) H AR L BB I8 FB O IS SRR SR AR AR S B i R . N
PWM {5 54 DTRK 51L& 2% EE AR 9 AR i S . PWIM BN I o 725 BB R i P R A, 17 o 28
P o e e Bl 30% A o5 A b e L Y FB 23 I HEBH 2 T8 HLU ) 30%

VTHDTRK)
AD_’ TRK
_ Control
V(rer)
FB
—]
DTRK
] . > OoMP
I.I I.I ”L_J LPF - —|+ [f
_|+ Error
l Amplifier
ATRK/S
oAC l H
] 8-24. % ih FL R BRER Th RS T HE
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8.3.15 #lFE 12

LM34938-Q1 $Z iR R kM | ATHE 58 LAEVE N SEIL AR e s AT AL e RS T R
B, TR TR 23 A IE R

mge = X 625 (23)

Rcs
fsw X Legf

P Ros A2 ik i W AE L e ) L L%

Lefr A2 FIT I UEEAR HLIAE T FD PR A R (BT )RR
fow A& Tk [T A

Msc AR FAMERLIE B £

Ln S A R RS T FE RSB |, TIEIT R 9-16 F A B A SEL_INDUC_DERATE 24 F Hi % 4401

AR SR AT B LR TE R B BT HL (BB mge x 1.2 B mge x 1.3) o IXFHM S AERIZRAME AT PSM HEN BI{E 77
T Frifrd .

Al 12C,
8.3.16 W EH /F5)
YRS he LRSI Ak B R SRR A, BRI AU BN A FR R

LM34938-Q1 EA I HE 3 20 IhEE , xThae e 1 it i 78 BT ) 3 3 D) R 2 PR o FE S S B TR T R
Vi, AT 38 G B S R I

R BN P BT IRNS , SS %IH*B%E% OV. ik SS 5| SR T Bk HE HL I Vrer , WHOR 5| Bl 2 f i Fa €
(7 FB R, 10 A ARHOR s IR = B WG e s 2 8S S MIM MR HUR s LA as LR IE , AL FB 51 _E Y
Bt A OZE BT — B SS LRI W AREME R | FOR BN I RIFR A, IR ZETOR &R B V (rer) 2R

A B A (t(ss)) E‘]ﬁ‘ﬁ/l_}ﬁj‘j :

Iss X tss
Css = ~Vpar (24)

MR T LT R R A, HOS S EA2R S 7E R
* EN/UVLO &% TAERMELLT

VCC2 [%% VCC2 KL BB LT

P52 2 iy A X LA PR A

EAL T OGRS .
SR VIR (o SR NN
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8.3.17 Bz) 5 Bl

B — N m RIS 51 (DRVA) W] SCR B0 T FET . T BLg R 1251 I8 1 i iy 2R a3l 4 . 491
e, ATE AR N VATE FET SEIUSARIEGRY . %51 A IR AT R2D A1 12C Bo EREAT 6.

VOUT
BIAS MUX
VCC2|
|_
|.’.
|_
DRV1 Control ¢ ] bRV
Logic
Charge
Pump
Oscillator
v
From Main
Logic

& 8-25. TR/ HERE - DRV 3] il

JHIT DRV SR SZHF LA TACE. -
1. % .

2. mEHEM , B VOUT fiti

3. mEER , B VBIAS fitHE

4. CPIRzh5|RH , B VCC2 fitH

DRV 3| I B T 27 /74 MFR_SPECIFIC_D8 27 1748 7 Beiit B i e % & .
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8.3.18 XXpEPL /4T - DRSS

AR AR A | T E 8 AT A BRI VR B EMI. T REIE I AR AR AT ISR R RS |, RIS
NI PR S, (7] SYNC 51BN ERRD I BRI, PR AN 4] . DRSS KRR = f1 1 il it 26 5 e
SRBEAIL R 1 2 AR 25 o AR = A PR R B v RS AR ( Bl AM BT ) REOTERE , mOARBENLIA SIS S T R
B ( Blin FM OB ) FREOTERE. BeAh , b D REALIE G =AM E R DLRRAR S A AT AT e
o 7 KRR B st s/ R ARG S ) B th B S0, AT CLZ R B S A b, DAREAE B F sl i fr s ) L 1E R 1Y
A

fisw)x 1.078

fisw) Low + High Frequency
Random Modulation (DRSS)
fiow) X 0.922

—

Internal Low Frequency
Random Modulation
I B Il N e IVl S I [ Sl B e Sy ISl Sl High Frequency

Random Modulation

< DRSS Disabled DRSS Enabled

& 8-26. X FEHL R
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8.3.19 Mt Iz} 48

LM34938-Q1 HA VU N #5125 HLF nMOS MR IR #% » 1X LLIX A28 7] LAYERRFE /T R IE 4T B i AN 0 1 &
B Ko WERZRAFAE T RS R, WA — A m T S R A il MR RS # g Lk B 5
— AN IEFETF R B I R S iZ T Re . DRz 28R AT se B i /NSRS L , RN E R i R . T RA &
IR HIREE /T, LM34938-Q1 slz%%-ﬁlﬂ%ﬁw% FET Jf H Al AJFECIZ1TIX 4 FET,

LO Fl HO futh 2 Z¢ Cr4r , T By b5/ Hh BN 308 . G SR B R/ R e e 28 1) PWM R i 12 4808 LOx 51 J{IOG
W, DULE 2 DR R 2 BT A2 TT R HOX 51 -

1. I8 B 5 R P S A i (] (tt(dead))o

2. LOXx 5l 1L vy o % 2 AN AL VTHGATEOUT) LR

2 HOx SG I LOX JTJR I, X AT N2 AU .

AN 0K 2 5% £ v 00 R 98 RS P —N8EAR F 26 UVLO BUEESEAT N . 2% Lt 2 Ml SWix Al HBx [ (¥ 22 73 F
Mo R AEEREERELT , BEEOHER S EEdRRa RERERRER , 2t Bl ER R
.

U4k, LM34938-Q1 i 2 il SWx Al HBx 2[RI PR T o 2 SR o Jos e od A7 P i £ BRI LT, LMI34938-
Q1 2 A AR LR IR AL AR S

BE X B ] fH TP O0E i & /7 48 MFR_SPECIFIC_ D6 % f7 #% 7 Bt it W+ iy  SEL_SCALE_DT .
SEL_MIN_DEADTIME_GDRV %,

BEAh AT RAALE S R 2 TB] (R L e ( BEIX ) B[R] AR B PR AR M . I Th e TR 2R A TR AR T AR
Ty 2 N FH R 5 T R A AR T 6 7 JH vh ik MOSFET Qq HIH WZE ke . Ja ZIETUS |, BT RMFR W E N &
W, BEX I (A4 B4 . ] fi FH 2747 2% MFR_SPECIFIC_D6 271725 7 B it W () %7 /7 2% EN_CONST_TDEAD /3 H
SR TR AR M
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’J] vCe
L

HBx

OV_CLAMP

0
X

HOx

LEVEL
SHIFTER

RT GATE
LOGIC

PWM &
DELAY

[
LI

o]
@

\ i
I3T, I¥
.

V1.BooT,UVLO)

Pt o

1

8

Q2

LOx
]

Q1

PGND

\ — /
T2T , T¥T <
I—T

[
L |

8-27. AR IR B33 ThRE 7 AE B
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8.3.20 A /E[F# M (CDC)

P e M2 D RE A B T 9 S L RV A R L PR AR R AE AR IR, e RSN B R FREAME T RE
DB HIRE | AR TS 0 v 2 L Aok A o R T O

AR R R IRE , F L AR ES (ISNSPIN) 1 gm Zi2x1d CDC 5l MR E M LI HTfiii. CDC 51 B 1 A 5 A
PERR PR LR R B . T+ CDC SI I BRI FEAE , DIl 1V, 2R T2

Vieoe) = (Vasnse) = Vasnsy) X 9mcne) X Rienc) (25)

N T REBPRAT BEARVE [ 10 F 4 e A | RTLLiEE CDC_GAIN 274860 CDC ft% i R 1 2 EAT 2 A2 o

CDC Zhfit 54 s i oy s 25 (10347 7 XA Rl A6 100k Q 1 St 0 s b BH . a5 46 Hefd s BHL , ) CDC 1
25K 3 P Rtop/100k Q o

TR T CDC ThfEff2 ] 2k .

Vo(offset)

2V / CDC_GAIN 0b11
1V

CDC_GAIN 0b10

05V CDC_GAIN 0b01
025V CDC_GAIN 0b00
] g V(coe)
1V
Kl 8-28. Vo {5 B[k 55 CDC HEHIRAR
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8.3.21 CFG 5/ R2D Z[1

LM34938-Q1 B —/NHBH/ 7l & 51 1 (R2D) , H CFG2 F T CFG2 51, CFG1 AT X E 1,C s
3k, ATLAJE GND 8¢ VCC2

TELZR AR B B d 7 51 BATR) 2 e OB 47 CFG 51 B s BHAE . 7E VI nRST 5l L Rk VCC2 LR &=
VV002T.(UVLO) BIME LR 207, TiERSUER:. K 8-5 /R T A REM#fFEC B A CFG 51 j L A~ [H] L BELAE .

% 8-4. ADDR 5|l (R2D-CH1) FLE MK

# R(cpg)/k Q 12C/ADDR ﬂ$*“§‘ (m(sc))
1 GND Hhdi- OX6A BRIN S AER UL
2 VCC2 Huht 0x6B BRI
% 8-5. CFG2 5|}l (R2D-CH2) Fit Bt 5.
# Ricrayk @ EN_SYNC_OUT SYNC_IN_FALLING FORCE_BIAS KA
1 0 oyt e
2 0.511 P -
3 1.15 4
Je
4 1.9 =
5 27 A% .
6 3.8 =k
7 5.1 5 ] . RA
8 6.5 .
alic RESERVED
9 8.3 oyt
S5
10 10.5 =L
S5
1 13.3 4
12 16.2 =k A
13 20.5 A% .
14 24.9 =k
15 30.1 5 - RA
16 36.5 A I
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8.3.22 HRILFZTIRE
8.3.22.1 iR
ZasE BE —IRE T AT B A SRS ITIRES . ] 12C RS RTIR SRR E
P
D
s
ILIM_OP 7
A
T
u
R2D_DONE s
BUSY —
BOOT_DONE
BUBO_EN
DC OFF
PG
OVP1
VOouT ]
OVP2 S aQ
r R Qf
CL_OCP FLT
Handler
S Q
— T
P A
R Q- T
i U
VDET s 12G SCL
s o INPUT B SDA
UVLO v
T
r R QR E
TSD TEMPERATURE
THW ) — s Q
R al— nFLT/
r :| nINT
CRC_FLT CML |

&l 8-29. ThRETTHE B RAL B AR P
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8.3.22.2 BUSY

U SR AR A A7 A BB B S — D SEBIE A, MRz A s i~ fE BUSY ARy T 3ia) , @A EiE i
12C BT E N AFERF IS 35 WEEZAL .

8.3.22.3 KMy

RS EARSEA L B S (VvouT) < V1)) » WHZAA R WEREHES th RG], Lt
T AR IR B R AL

8.3.22.4 VOUT
B th S S BIE (OVP1. OVP2) o ILEFREPUF , ERA A7 sl bR alUk 4 T L B
8.3.22.5 I0UT

TR, ik B R A R BRAE R | A0 N . WENR BT, BRI A giERei 4 T H -
o
8.3.22.6 A

B\ S (VDET) 5 UVLO H B A I 21 AR T R BRI . WHRR 2B, BRI s A as s bR A e
s

8.3.22.7 B E

e E N TSD RS EUA B AT e VE & BE . TR SBUE | BRI AREEREUR A T Bl
8.3.22.8 CML

A AR PN E R R B NVM ATl A 56 A0 TS I 21 505 £R B8 1

8.3.22.9 At

ARAEH

8.3.22.10 ILIM_OP

ZAE TP IR R . W SRR R IR R S, AR SO, WA B AR (i 12C ) IR
BRI , W55 mEF. PD-STATUS “£475 ILIM_OP {5 5Bl B, MG SIERIIh &2 2:F
FIALEE
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8.3.22.11 nFLT/nINT B[ Bisy &

Wi EN_NINT £ ( i MFR_SPECIFIC_D7 Ziff#s B it B ) BN 0b0 , M nFLT/nINT 5| i< i8mtkdidh
STATUS F75 1) BT A i

TEF AR T MR 21T 2 5, B TR U RIS T, nFLT SISk E 2 S BAA . L3 STATUS-BYTE
PLE nFLT/nINT 5T 5 &at BRI EE . BrbL , FLT 51 8RS B2 7] i tyFLT-PIN) 7t

WA RIBATIE AP E A E i EN_NINT |, fX N AE CONV_OFF IR FHUAT LB

WA EN_NINT = 0b1 , nFLT/nINT 5l i H 1F & W 5] Jil . STATUS_BYTE 1) Bk i) 15 5 28 1k DL J¢
USB_PD_STATUS_0 Wi AN & U1iZ 5] Bl

8.3.22.12 AT
AL IERE PR J5ATR R

1. % CLEAR_FAULTS F7i#47 I12C 5 \.

2. %t CLEAR_FAULTS i1 12C iZHL.

3. Xt STATUS_BYTE #U47 I2C SN ( HHLL “17” FaoRtils ) |, JRBEZA I E N “17 RIEBRIZA. 7RI
SEPUR |, Z HIEAE I STATUS BYTE £ B i LLIEAT 2 18T

8.3.23 R

8.3.23.1 #><Wr (TSD)

N T G A I B AR, B MR IR . — AR BRI B A OC T, SR E ST ks
7o BREFERRTAKKORN)S , TSDFS 2 EIER |, I HFE B IRYE 1 FSM € UK E IEH 21T,

8.3.23.2 AP

oo IF B A WA U B ORI DU RE | TR iR A b AR 0 B R B B It B K i DA k. i CSA 5l
FHIAT CSB 51 Bl 8] e B ek I L I8, U 2> fiet % CL_OP..

WAE T TAZ R IAE , AR BB SRR | S LB AT IR E R R 3D
NVM 2 {745 19 HICCUP_EN £z 225 Fl OCP..

8.3.23.3 Hirth i FEARY" 1 (OVP1)

O FE AR T 0 FB 50 e R R P B3R

M T Z B EUARAE R Vrer) ASEHE , DIUCREREZ DN AEZ — ( #1% DTRK 20 ATRK ) (T Vo HiRfE , OVP1
THERIE N T A%

Hififd % 7 OVP1 RME , #edds tRe fRIFIciT.

OVP1 f£ u Sleep WA #ZE , LU %A . 7E 1 Sleep iZ4THIH , OVP1 5 S5l , 55 A4k
AR

FERR SRR A LU AS S 38 S BBt AN A A FB IR, i ORI R 5 5EH
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8.3.23.4 N EHRY 2 (OVP2)
ZIRE B Tl A AN S i 5 B R 5] I TC TR R & TAERS (B ansof-al 5] RS ) X 2 A i

S T AR 1 488 P R % R, ARttt TGS M, S OVIP2 THRERT | e B8 2 RHUE 24
HE (DA BT ) | LA I R i — S T

WAL VOUT 51 I E3A8 2% HH HU BIE Vreovpz) » B HR/TH T PN A% 32 4 2 258 P 0 2 D 3R R AE T R s Akt
N BHPUIRES o e s R I BHZ BB LA, e as i ik R iaqT

N T ENTETARER , OVP2 BM{E W IELL V_OVP2 % 17 & 7 BUdt AT it -

VOouT

Co
I > OVP2
77777 o

Main
Logic

DAC I MFR_SPECIFIC_DD[5:0]

/& 8-30. OVP2 ZhRE 7 HEE]

8.3.23.5 I\ HLERY (IVP)

NI ARy IE I i e 2 N AZ R ) 7 RS . IVP ThEE H T B 178 A M S VA ) N L3 N Y G 25 IR AL FEL Y B
X 2R AF G AR IR . R AR nE ] PWM AL T30 IRAS , R TR A fE , HEIA R g E B R IR
#l. —E VIN 5| L& 25N 5 BB Vregvey , TRIPDIRERZE 5 H PWM B, AR ¥R VIN Jir
VOUT. M ANHEAC TN EERTRES |, 2% R0 HREE PWM L,

Vrrvp) BUETATE V_IVP % {7 ds 7B REBOE . IVP ilEid EN_IVP {75 I st
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8.3.23.6 A\ HBEETY (IVR)

BN E AT (IVR) BT 5 4 N B o RS HE AL A2 OE B 06 (. RE U PR ) Bl rT AR ST Y E IR PR ) 2 R . AR
IVP " VOLTAGE 77 8% FBLUt WA H bR e JE#EAT 4 A2 . —H EN_IVP Il EN_IVR #Fi% &~ Ob1 , <2 IVR 3

o B fPWM LLACYE S 18] IR AT S N FE B . 15 MODE 5| gl A% HL T, U] IVR iz474> *@1* H R A
ﬂ% fPWM

EN_IVP EN_IVR
VIN
+ {
1 ™Y To IMON
c ~ DISABLE | | >
. \BLE |
V_IVR
v | 11
EN_IVP EN_IVR
h
0 OVP2
- DISABLE | —

& 8-31. IVP/IVR HRE T HEE

8.3.23.7 HEEHR

s B A IR IER (PG) falliZhae. MIThReREH A PG E5

PR sh R e RS , BRI AT SRECHE YR IEFIREE B

8.3.23.8 HEASREARY

WIS, B 50 s Ay e 0 R Y R EH — AN P38 I 2% UVLO Lb s it AT A . Z Eb e as 2 R SWx Al HBx 22 [8] By 22 43

o ZAAohagmms UL 7 AR A

1. WRAE PPWM BN 4G AR FE 2 Vrpgst uvy BAT T g 2 75 [ 8 Ho (0T o) M s 45 1B 3B AT

2. 1t PSM - ACM B&JE/FHEIZATHHE] , BOOT_UV &k #4043 T O HAE AR H B 28 W e o 0 SR 7E ] e £ =
KR R G |, B s e B A Ja 3 BOOT_UV , Il BOOT UV R IhRE S i e gs 5 1LiE 1T .

8.3.23.9 HE4T RAHAL

N T ARA AN FET bAoA M A S B e, MO A Eh 8% B i IS AR AL Zh g . R BE LT BT Vinest ov) »
VO SR T v TR, o B R 2 K AT HBX ENE SWi

8.3.23.10 CRC K%
MR NVM Bdl 52 548, 831 R M CRC SE A AE ST NVM o i et 28 s ge A
AP g R R 2 1 B AR BRI AN E R FAE A B S NVM 2775

7E NVM JE S B 2 5, CRC ik 2R N8 i) 25 47 d AR B0 A0 5 287 P T 1) A B R A7 A2 NVM 27 47 4 TP AR
K AEEAT LERE. AKX P MEAEE |, WA SSVF SR FIR HY CONV_OFF AR
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8.4 A ThREAE
8.4.1 ¥t

RS — N LS HI I REAT NI B T B A .
8.4.2 ZHE LA U

( EVICE_OFF N
\ )

Ven) < Vren)

ViEn) > V1Eny

4 )

MAIN_LOGIC_ON

4 POWER_STAGE_OFF (CONV_OFF) N\

Ir2d_read_done

(C HOLD_R2D ) (C  READ_R2D

entry: discharge Ciss)

- J

r2d_read_done

Vi < Vir_uvLoy r2d_read_done
Il &&
BOOT_UV =1 Venuvio) > Virsuvio)
[ &&
Viveey < Virwvee) Vivee) > Vitwvee)
&&
BOOT_UV =0

ﬁOWER_STAGE_ACTIVE\

Ti<Tyr To>Tyrs

( TSD 1\

entry: discharge Ciss)

& 8-32. R&HE
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8.5 mfg

8.5.1 I2C Bi4Bi=7T

12C MR R I8 5 — R 5 HARaS M 2 A B BERS . ZEE MR ] — R B RN, XA SRS B AT B
55 (SCL) FIHEATHHRE 5 (SDA). TEHATEE 2k % F Tl 28 5 B An 2 2 B0 R B B E AT B ol T, &5
ATIF P B RIR T30 8% . REAERAEAAE — N IT IR oT T B AT SR 4 B (SDA) I Ae%nsids . 78 547 B 2k %
FRE AN LR RS, DA E R A U (DR R AR R R A T AR LR — N B AR 12C, XA
FSZ R DAPRAERE 0, PR U s+ #5x0i28 47 | B 8% 70 31 =ik 100kbit/s. 400kbit/s F1 1000kbit/s , J7] 5k
Pl 12C bRtk 3.0 H4 1 E shid g k.

% ADDR/SLOPE 5| JHi$: % GND , Z#8F 80 7 A2 H Frthhilk 9 Ox6A ; Witz 5| %+ 3| VCC2 , A 0x6B

W, Bl R B H SRR R 3. £ SCL {5 5w f Y1), 24 SDA 8 M sy LT 56 4t
NI, ZRBI BRI SIRENRIGA)S |, 28 FRE SDA i N\l sh 1780 |, JFle &R S AEA
Mo E AR IS S o RN RCE T AL, WA AF 2 A R Ik b O E s e lie oy A7 s st b AN B . AR 3R
B 2 SRR AR e A I BB I, BRI SE AR (7 ISR AR AE SCL 55 1R T4, SDA i
AR PR HT . OB ORIEAE A 2, SDA LRI DI RAE SCL 155 R T IIIa AT . FE8RIK
FH RN FHIEBEE G, 2R EHIN. 12C s AR SE I A B E S, IWIFE— KRG E R 12C 1%
b p ik 2 A HUE T

SDA

SCL

LS,J \ I I I I I I | LEJ
START ADDRESS R/W ACK DATA ACK DATA ACK/  STOP
nACK

*****

i tLow t | |tsypar
—
SCL | i
(> | = thpssTA "J anliee
'S thppat thiGH
& 8-34. I°C iRt 7
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*****

-\

tsu;paT;MAX
N

SCL

! |

I I t

| | HD;DAT;MAX
1S

&l 8-35. K _EFH T MR IRVE 12C B AR5 7

8.5.2 I/ #FIE/E

ANLFEE B AERE . USRS AEAE BRSNS 0k B R A IR B B | S S N  N A . fn R ) 2%
EBALT BOOT IR&ER B 5 12C S |, Alfea k4 FiR M.

8.5.3 H#E /LA

A ST R TR AS R P s 5 N1

B X 2R A7 sk AT B EL

Kot 58 XA 27 A7 2 bk 34T BB N .

ME S 25 A7 25 Hh 2k 46 34 47 5 32 B

ME M) B AE 2R H I T UA AT I 7 5 N

8.5.4 M & X B F IS Bl F7 B 2K BE B

MIE SR EF A A bk BEAT SRR 7R T 0SB AR AR BEAT B I A 2. B e, IR R — N R Bl
P, JRER—AN 7 A7 12C bk, BEROR , SBHIBE N 0, FoRREHRATE NERIE . BB BARMBING | Ella s
ZHIMRRIE 8 LA A7 A b, 7E5E “REINZ G, S A 12C T A S B E N E L. VR $E
WRMEZRANES , JFRE 7 012 C ek, BREA 1, FoRE ST EEURIE . ERCRIEE = RBAR , %
W ER SR TR S A, SRR IR I AF AR 8 AL AR AE . RIS HEAT B E BN (NACK) K Hifs
1R AR G R A AR L

write read
| S | 7-bit target Address | 0 | A | 8-bit Register Address | A | S | 7-bit target Address | 1 | A | DATAREGADDR | A | P |
I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege

& 8-36. MiE SUHIFF 7788 bk AT BRI AR
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8.5.5 MIE K HI5 Fras th H TFAG A FT )7 €K

Iy 52 E g A BN TR P YT, A MOE S 35 A7 A Sk T AR g AT I 3R B Foss o Ffil 2 i Al 21— > bl
TAT, SE S BB A A7 Ak FR AR BT AR A7 AR RO . 5 IR B AR A TR R A R S A AR
a7 IR AEE IR AT

write read

| S | 7-bit target Address | 0 | A | 8-bit Register Address | A | S | 7-bit target Address | 1 | A | DATAREGADDR | A }—\

L’{ DATAREGADDR+1 | A |’ """"""" | DATAREGADDR+n-1 | A | DATAREGADDR+n |A | P |

I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege
B 8-37. M5 K a7 F7 A bl a5 HEAT G SR B

8.5.6 X & X )25 I A5 AT R B

X 5E S B A7 A L AT BRSO\ SR T I #F A7 st b BEAT SRR BN . B, IEHIE R — N a3l
A, RER—AS 7 AL 12C Huhk. ETOK, EHISRE AN 0 BLRRHESWIATE N ERE. BB HREAE |, %
H AR th MR IE 8 Ararf7 A, 7E5 “UUINZ G |, SPRE 12C A A7 ARk B B e SUIME , HEH 3R H
BN 8 MBI . BEURING | BN 12C A A Al B 1, MARHI R R TR R ZRIESE R
GREE VN

write

[s| 7bittargetaddress [0 ] A|  8bitRegister Address [ ] DATAREGADOR [a]P]

l:, From controller to target l:, From target to controller Start IZI Stop Acknowlege Not Acknowlege

& 8-38. X5 XK A FF 8 bt AT BRI BN

8.5.7 FEEX HI#FFFas AU TG AT S

MR 5N ERAE R A BN Y, InAE € R A7 e U TR A6 BEAT T 5N oo W R SR AE 8811 K
ACK Ja A RIS IR, WA tE2 F 3 A e as bk ig g 1, JF HishlSsee 5 NN — o 78

write

| S | 7-bit target Address | 0 | A | 8-bit Register Address | A | DATAREGADDR | A }—\

L’{ DATAREGADDR+1 | A |' """"" | DATAREGADDR#n-1 | A | DATAREGADDR+n |A | P |

I:l From controller to target I:l From target to controller Start El Stop Acknowlege Not Acknowlege
& 8-39. 7EE K B A7 SR UM FF IR HEAT P B
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9 LM34938-Q1 &F178%

% 9-1 4 T LM34938-Q1 A7 as MIAF i SR WA 247 85 . 38 9-1 R B B i A7 27 17 2 (i B M 1k A0 AR Dy O B o2

B, P EANBE T RN A

% 9-1. LM34938-Q1 175

Uz HFBEEH FREAWR 4y
3h CLEAR_FAULTS CLEAR_FAULTS 4 9.1
Ah ILIM_THRESHOLD ILIM_THRESHOLD 9.2
Ch VOUT_TARGET1_LSB VOUT_TARGET1_LSB 9.3
Dh VOUT_TARGET1_MSB VOUT_TARGET1_MSB 45 9.4
21h USB_PD_STATUS_0 USB_PD_STATUS_0 195
78h STATUS_BYTE STATUS_BYTE 196
81h USB_PD_CONTROL_0 USB_PD_CONTROL_0 197
DOh MFR_SPECIFIC_DO MFR_SPECIFIC_DO 9.8
D1h MFR_SPECIFIC_D1 MFR_SPECIFIC_D1 4 9.9
D2h MFR_SPECIFIC_D2 MFR_SPECIFIC_D2 1 9.10
D3h MFR_SPECIFIC_D3 MFR_SPECIFIC_D3 9.1
D4h MFR_SPECIFIC_D4 MFR_SPECIFIC_D4 1 9.12
D6h MFR_SPECIFIC_D6 MFR_SPECIFIC_D6 47 9.13
D7h MFR_SPECIFIC_D7 MFR_SPECIFIC_D7 1 9.14
D8h MFR_SPECIFIC_D8 MFR_SPECIFIC_D8 4 9.15

DAh IVP_VOLTAGE IVP_VOLTAGE 45 9.16

IR U7 1) SR 22 3 23 % R BN R R BT

% 9-2. LM34938-Q1 5 K EI4RAG

*® 9-2 R 1M T A o 1R SRR QRS

wAxs | Rl | i3]
B
R R [
5K
w w E2N
SRS
-n | EG e
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9.1 CLEAR_FAULTS #7723} ( fR# = 3h ) [E4L = 00h]
# 9-3 £/ 7 CLEAR_FAULTS.
Y CIE IS
TR T B RPIR SR &
2% 9-3. CLEAR_FAULTS /A8 Byt

i FB& Bl LA L

7-0 CLEAR_FAULTS R Oh 7 i M bk 2 D el
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9.2 ILIM_THRESHOLD #7733 ( fW# = Ah ) [EfL = 64h]
# 9-4 JE77 7 ILIM_THRESHOLD.
A EEMINSE N
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%% 9-4. ILIM_THRESHOLD & #7387 Bt i B

fr

FB

XA

LA

L

7-0

ILIM_THRESHOLD

R/W

64h

ISNS HRGIRE R L. F5FRMEFBRT — 10m Q (1l #FH
Oh = 5mV (0.5A)

1h = 5mV (0.5A)

2h = 5mV (0.5A)

3h = 5mV (0.5A)

4h = 5mV (0.5A)

5h = 5mV (0.5A)

6h = 5mV (0.5A)

7h = 5mV (0.5A)

8h = 5mV (0.5A)

9h = 5mV (0.5A)

Ah = 5mV (0.5A)

Bh = 5.5mV (0.55A)
Ch = 6mV (0.6A)

Dh = 6.5mV (0.65A)
Eh = 7mV (0.7A)

Fh = 7.5mV (0.75A)
10h = 8mV (0.8A)

11h = 8.5mV (0.85A)
12h = 9mV (0.9A)

13h = 9.5mV (0.95A)
14h = 10mV (1A)

15h = 10.5mV (1.05A)
16h = 11mV (1.1A)
17h = 11.5mV (1.15A)
18h = 12mV (1.2A)
19h = 12.5mV (1.25A)
1Ah = 13mV (1.3A)
1Bh = 13.5mV (1.35A)
1Ch = 14mV (1.4A)
1Dh = 14.5mV (1.45A)
1Eh = 15mV (1.5A)
1Fh = 15.5mV (1.55A)
20h = 16mV (1.6A)
21h = 16.5mV (1.65A)
22h = 17mV (1.7A)
23h = 17.5mV (1.75A)
24h = 18mV (1.8A)
25h = 18.5mV (1.85A)
26h = 19mV (1.9A)
27h = 19.5mV (1.95A)
28h = 20mV (2A)

29h = 20.5mV (2.05A)
2Ah = 21mV (2.1A)
2Bh = 21.5mV (2.15A)
2Ch = 22mV (2.2A)
2Dh = 22.5mV (2.25A)
2Eh = 23mV (2.3A)
2Fh = 23.5mV (2.35A)
30h = 24mV (2.4A)
31h = 24.5mV (2.45A)
32h = 25mV (2.5A)
33h = 25.5mV (2.55A)
34h = 26mV (2.6A)
35h = 26.5mV (2.65A)
36h = 27mV (2.7A)
37h = 27.5mV (2.75A)
38h = 28mV (2.8A)
39h = 28.5mV (2.85A)
3Ah = 29mV (2.9A)
3Bh = 29.5mV (2.95A)
3Ch = 30mV (3A)

3Dh = 30.5mV (3.05A)
3Eh = 31mV (3.1A)
3Fh = 31.5mV (3.15A)
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% 9-4. ILIM_THRESHOLD 78 FEUi i (4)

fr FB

XA

LA

L

40h = 32mV (3.2A)
41h = 32.5mV (3.25A)
42h = 33mV (3.3A)
43h = 33.5mV (3.35A)
44h = 34mV (3.4A)
45h = 34.5mV (3.45A)
46h = 35mV (3.5A)
47h = 35.5mV (3.55A)
48h = 36mV (3.6A)
49h = 36.5mV (3.65A)
4Ah = 37mV (3.7A)
4Bh = 37.5mV (3.75A)
4Ch = 38mV (3.8A)
4Dh = 38.5mV (3.85A)
4Eh = 39mV (3.9A)
4Fh = 39.5mV (3.95A)
50h = 40mV (4A)

51h = 40.5mV (4.05A)
52h = 41mV (4.1A)
53h = 41.5mV (4.15A)
54h = 42mV (4.2A)
55h = 42.5mV (4.25A)
56h = 43mV (4.3A)
57h = 43.5mV (4.35A)
58h = 44mV (4.4A)
59h = 44.5mV (4.45A)
5Ah = 45mV (4.5A)
5Bh = 45.5mV (4.55A)
5Ch = 46mV (4.6A)
5Dh = 46.5mV (4.65A)
5Eh = 47mV (4.7A)
5Fh = 47.5mV (4.75A)
60h = 48mV (4.8A)
61h = 48.5mV (4.85A)
62h = 49mV (4.9A)
63h = 49.5mV (4.95A)
64h = 50mV (5A)

65h = 50.5mV (5.05A)
66h = 51mV (5.1A)
67h = 51.5mV (5.15A)
68h = 52mV (5.2A)
69h = 52.5mV (5.25A)
6Ah = 53mV (5.3A)
6Bh = 53.5mV (5.35A)
6Ch = 54mV (5.4A)
6Dh = 54.5mV (5.45A)
6Eh = 55mV (5.5A)
6Fh = 55.5mV (5.55A)
70h = 56mV (5.6A)
71h = 56.5mV (5.65A)
72h = 57mV (5.7A)
73h = 57.5mV (5.75A)
74h = 58mV (5.8A)
75h = 58.5mV (5.85A)
76h = 59mV (5.9A)
77h = 59.5mV (5.95A)
78h = 60mV (6A)

79h = 60.5mV (6.05A)
7Ah = 61mV (6.1A)
7Bh = 61.5mV (6.15A)
7Ch = 62mV (6.2A)
7Dh = 62.5mV (6.25A)
7Eh = 63mV (6.3A)
7Fh = 63.5mV (6.35A)
80h = 64mV (6.4A)
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% 9-4. ILIM_THRESHOLD 78 FEUi i (4)

fr. FR P vt =LA ViEH

81h = 64.5mV (6.45A)
82h = 65mV (6.5A)
83h = 65.5mV (6.55A)
84h = 66mV (6.6A)
85h = 66.5mV (6.65A)
86h = 67mV (6.7A)
87h = 67.5mV (6.75A)
88h = 68mV (6.8A)
89h = 68.5mV (6.85A)
8Ah = 69mV (6.9A)
8Bh = 69.5mV (6.95A)
8Ch = 70mV (7A)
8Dh = 70mV (7A)
8Eh = 70mV (7A)

8Fh = 70mV (7A)

90h = 70mV (7A)

91h = 70mV (7A)

92h = 70mV (7A)

93h = 70mV (7A)

94h = 70mV (7A)

95h = 70mV (7A)

96h = 70mV (7A)

97h = 70mV (7A)

98h = 70mV (7A)

99h = 70mV (7A)

9Ah = 70mV (7A)

9Bh = 70mV

AAh = 70mV (7A)
ABh = 70mV (7A)
ACh = 70mV (7A)
ADh = 70mV (7A)
AEh = 70mV (7A)
AFh = 70mV (7A
BOh = 70mV

B8h = 70mV
BYh = 70mV (7
BAh = 70mV (7A)
BBh = 70mV (7A)
BCh = 70mV (7A)
BDh = 70mV (7A)
BEh = 70mV (7A)
BFh = 70mV (7A)
COh = 70mV (7A)
C1h = 70mV (7A)

)
)
)
)
)
)
)
)
)
)
)
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% 9-4. ILIM_THRESHOLD 78 FEUi i (4)
fir PR WA Shr PiBA
C2h =70mV
C3h=70mV

(7A)
(7A)
C4h =70mV (7A)
C5h =70mV (7A)
(7A)
(7A)
(7A)

Céh =70mV
C7h 70mV

C9h = 70mV (7A)
CAh = 70mV (7A)
CBh = 70mV (7A)
CCh = 70mV (7A)
CDh = 70mV (7A)
CEh = 70mV (7A)
CFh = 70mV (7A)
DOh = 70mV (7A

)
(TA)
D2h = 70mV (7A)
D3h = 70mV (7A)
D4h = 70mV (7A)
D5h = 70mV (7A)
D6h = 70mV (7A)

(TA)
(TA)

D8h = 70mV
D9h = 70mV (7A)
DAh = 70mV (7A)
DBh = 70mV (7A)
DCh = 70mV (7A)
DDh = 70mV (7A)
DEh = 70mV (7A)
DFh = 70mV (7A)
EOh = 70mV (7A
Eth = 70mV

E8h = 70mV
E9h =70mV (7.
EAh =70mV (7A)
EBh =70mV (7A)
ECh =70mV (7A)
EDh =70mV (7A)
EEh =70mV (7A)
EFh =70mV (7A)
FOh =70mV (7A)
F1h =70mV (7A)
F2h =70mV (7A)
F3h =70mV (7A)
F4h =70mV (7A)
F5h =70mV (7A)

(

(

(

(

(7

)
A)
A)
A)
A)
A)
A)
A)
A)
A)

F6h = 70mV (7A)
F7h = 70mV (7A)
F8h = 70mV (7A)
Foh = 70mV (7A)
FAh = 70mV (7A)
FBh = 70mV (7A)
FCh = 70mV (7A)
FDh = 70mV (7A)

FEh = 70mV (7A)
FFh = 70mV (7A)
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9.3 VOUT_TARGET1_LSB #7724} ( fi# = Ch ) [EfL = FAh]
VOUT_TARGET1_LSB 1% 9-5 fiirx.
S ACIEIMISE N

% 9-5. VOUT_TARGET1_LSB %757 B i i
TR ES] ghr B

7-0 VOUT_A R/W FAh @l B AR E
DA% Vout B

TR : oV

IR 48V

A 20mV 3 10mV , BREGR T SEL_FB_DIV20
EFXE 10mV BETE

EEXE 20mV #EATE T
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9.4 VOUT_TARGET1_MSB # %% ( fi# = Dh ) [EAL = 00h]

VOUT_TARGET1_MSB 15 9-6 i/ .

REIRCRER,
% 9-6. VOUT_TARGET1_MSB 77571

R FB KA Shr ]

7-4 NIL R oh R RAETEAE ST HL . 765 AR E 1) £ MG Iy (S0 o 7EA R
fE I 2532 ] 0.

3-0 VOUT_A R/W Oh e AR R
AT Vout
TR : oV
FIR 48V

B 20mV Bk 10mV , EAkEGR T SEL_FB_DIV20
X 10mV #EHATETTE
EF% 20mV #EATE 5
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9.5 USB_PD_STATUS_0 %772 ( W% = 21h ) [EAL = 00h]
USB_PD_STATUS_0 fI1 % 9-7 fii7r.
bR S NS

USB-PD R& 27725

% 9-7. USB_PD_STATUS_0 27752 FEL it BH

E %M shr D]

7 NIL R Oh B AE PRI, 765 AR AE 9110 2 M L O o 7
(BIPSACN

6 CC_OPERATION R Oh 137 (CC) ILIM I AT B R A

50 |NIL R Oh R RTAEREAF S, 765 AR 110 2 W MR OB . 76 i
fE e 23R [ 0.
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9.6 STATUS_BYTE % 7%% ( ffs = 78h ) [FE AL = 00h]
% 9-8 JE/R 7 STATUS _BYTE.

R[] B
IR AR 74

% 9-8. STATUS_BYTE & 72587 B i) B9

Br

FB&

RE

LA

L

7

BUSY

R

Oh

BT AR
Oh = BITAET MRS
1h = BT TR

Kl

Oh

AR VOUT F/ei#E BBk

Oh = ¥
1h = BIEH

VOUT

Oh

VOUT_OV #fi
Oh = JE#f
1h =

IOUT

Oh

IOUT_OC #kk
Oh = &
1h = &

Oh

VIN_UV #l
Oh = ok
1h = k=

Oh

T e
Oh = T
1h = &

Oh

WA, B, RS
Oh = JC#fE&
1h =

HAt

Oh

oAt e a2
Oh = FEHka
1h =
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9.7 USB_PD_CONTROL_0 %773 ( W% = 81h ) [EfL = 00h]

USB_PD_CONTROL_O 41 % 9-9 ffi7R.

SACIESIM IS
USB-PD =] 27 17 2%

% 9-9. USB_PD_CONTROL_0 #7728 Bt i B

L

FB

B!

A

BiH

7-2

NIL

R

Oh

VLA ARAEBECF e Bl R N ERAEIA & RS e BB . 7RISR
TR 23R A 0.

FORCE_DISCH

R/W

Oh

Wi Vo i H
Oh = %4
1th= G H

CONV_EN2

R/W

Oh

JE T3
Oh = 251
1h=J3H
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9.8 MFR_SPECIFIC_DO %73} ( W% = DOh ) [EAL = 20h]
MFR_SPECIFIC_DO #11 % 9-10 fi7=.
ACIEMIS N

CONFIG_0 #sfFHiC & a7 f74% 0

% 9-10. MFR_SPECIFIC_DO #/F 2B ifi

L

FB

B!

A

BiH

7

NIL

R

Oh

VLA ARAEBECF e Bl R N ERAEIA & RS e BB . 7RISR
TR 23R A 0.

EN_NEG_CL_LIMIT

R/W

Oh

N R ILIM , J2REE , ILIM K AL 1L
Oh = #H
1th= G H

EN_VCCH1

R/W

1h

J& Fl VCC1 %fiB) LDO
Oh =2/
1th=gH

IMON_LIMITER_EN

R/wW

Oh

FEBR ] SHECE H 5 ) Imon
Oh = 24/
1h=JaH

HICCUP_EN

R/W

Oh

JE F W i i
Oh = #&H]
1th= G H

DRSS_EN

R/wW

Oh

JB TSR
Oh = ZH
1h =& H

USLEEP_EN

R/W

Oh

Jo FH A AR A 5
Oh = 284
1th=JEH

CONV_EN

R/W

Oh

JB T 2 2%
Oh = &R
1h = Ji

Copyright © 2026 Texas Instruments Incorporated

#HLURRE T

Product Folder Links: LM34938-Q1

English Data Sheet: SNVSDO08

ADVANCE INFORMATION


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS080
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS080&partnum=LM34938-Q1
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com/lit/pdf/SNVSD08

NOILVINYO4ANI 3ONVAQV

13 TEXAS
LM34938-Q1 INSTRUMENTS
ZHDS080 - FEBRUARY 2026 www.ti.com.cn

9.9 MFR_SPECIFIC_D1 %73 ( fW# = D1h ) [E4L = 09h]
MFR_SPECIFIC_D1 1 % 9-11 ffi7s.

RIFFRC R,

CONFIG_1 #/FFL & 77 1745 1

% 9-11. MFR_SPECIFIC_D1 £ 7732 Bt B
e FB e} $-L)A L
7 EN_THER_WARN R/W Oh 2 FH s
Oh = &1
1h = ;& i)
6-5 THW_THRESHOLD R/W Oh IRV (A
0Oh =140°C
1h =125C
2h=110C
3h=95C

4 EN_NINT R/W Oh PR B nFLT 5] BACERR 7 DL /6 o 7 51 BEk nFLT 51

Oh =254

1th =5

3 EN_DTRK_STARTOVER |R/W 1h FVFLEJS F DTRK (15 T E 72545 DTRK PWM {55 BI R B35 50
Oh = 2%/

1th=gH

2 FORCE_BIASPIN RIW Oh VR I G AR 55 A BIAS S VCC2 fitH .
Oh = Z£F

1h=J5H

1 EN_BB_2P_FPWM RIW oh 7E FPWM #5%F J3 FI i A BB T

Oh = #H

1h =5 H

0 EN_BB_2P_PSM RIW 1h 7E PSM 38 R AR BB 7%

Oh = %%

1h=Ja
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9.10 MFR_SPECIFIC_D2 #77#%% ( /W% = D2h ) [EfL = 42h]
MFR_SPECIFIC_D2 i1 % 9-12 fif7r.
Y IS

% 9-12. MFR_SPECIFIC_D2 #7787l

fir

FB&

RE

LA

L

7

NIL

R

Oh

VERLARAEREAF P SEB . £E5 N ERAE I 2 R AL B . FE 3R

YRR 23R A 0.

EN_ACTIVE_DVS

R/W

1h

BT N DVS JE H Fsh R

Oh = %4H]
1th=5H

5-4

DVS_SLEW_RAMP

R/W

Oh

W E DVS MIEf Vo E#E%E
Oh = 40mV/us

1h = 20mV/us

2h = 1mV/us

3h =0.5mV/us

3-2

DISCHARGE_STRENGT
H

R/wW

Oh

W E Vo i H # R FEL
Oh = 18 (25mA)

1h = 1% (50mA)

2h = ft (75mA)

3h =t (75mA)

DISCHARGE_CONFIGO

R/wW

1h

PR CONV_EN
Oh = 2
th=gH

DISCHARGE_CONFIG1

R/wW

Oh

ML E A VTH DISCH
Oh = %tF3
1h =i
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9.11 MFR_SPECIFIC_D3 ###4% ( fi# = D3h ) [E4L = AOh]
MFR_SPECIFIC_D3 1 % 9-13 fli7r.
IR FC SR

% 9-13. MFR_SPECIFIC_D3 H77887 B il
fir FB KR Bh Bieg

7 EN_IVP R/W 1h J& P4 N HLE £
Oh =2/
1th=EH

6 SEL_IVR R/W Oh PN L R 5 B AU LIS R A
Oh = 254
1h =5 H

5  |VDETEN RIW 1h J£1 I3 7 VDET 3
Oh = %% H
1h= A

4-0 VDET_FALL RIW oh VDET F B
Oh=2.7V
1h=2.9V
2h=3.1V
3h=3.3V
4h =35V
5h=3.7V
6h = 3.9V
7Th=4.1V
8h=4.3V
9h = 4.5V
Ah=4.7V
Bh = 4.9V
Ch=5.1V
Dh = 5.3V
Eh=5.5V
Fh=5.7V
10h = 5.9V
11h = 6.1V
12h = 6.3V
13h = 6.5V
14h = 6.7V
15h = 6.9V
16h = 7.1V
17h = 7.3V
18h = 7.5V
19h = 7.7V
1Ah = 7.9V
1Bh = 8.1V
1Ch = 8.3V
1Dh = 8.5V
1Eh = 8.7V
1Fh = 8.9V
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9.12 MFR_SPECIFIC_D4 %773} ( fm# = D4h ) [E L = 03h]
MFR_SPECIFIC_D4 #i1 % 9-14 fi7x.
ACIEMIS N

% 9-14. MFR_SPECIFIC_D4 #7887 B i il

fir

FB&

RE

LA

L

7-5

NIL

R

Oh

VERLARAEREAF P SEB . £E5 N ERAE I 2 R AL B . FE 3R
YRR 23R A 0.

40

VDET_RISE

R/W

3h

VDET _EJt I
Oh =2.8V
1h =3V
2h=3.2V
3h = 3.4V
4h = 3.6V
5h = 3.8V
6h =4V
7h=4.2V
8h =4.4v
9h = 4.6V
Ah = 4.8V
Bh =5V
Ch=5.2V
Dh = 5.4V
Eh = 5.6V
Fh=5.8V
10h =6V
11h=6.2V
12h = 6.4V
13h = 6.6V
14h = 6.8V
15h =7V
16h =7.2V
17h =7.4V
18h =7.6V
19h =7.8V
1Ah = 8V
1Bh =8.2V
1Ch = 8.4V
1Dh = 8.6V
1Eh = 8.8V
1Fh =9V
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9.13 MFR_SPECIFIC_D6 %773} ( fm# = D6h ) [E L = 15h]
MFR_SPECIFIC_D6 i1 # 9-15 ffi7r.
RIFFRC R,

PS_Config0 IR it &

% 9-15. MFR_SPECIFIC_D6 #/F Bl

L

FB

B!

A

BiH

7-6

CONFIG_SYNC_PIN

R/wW

Oh

&R SYNC TR 4R I-1T181T

Oh = EFHEHMIARS

1h = FRRIFMN D

2h = A ER - FH R D

3h = MR T BRI RS f s (180 FEMIGL )

EN_CONST_TDEAD

R/wW

Oh

% SEL_MIN_DEADTIME_GDRV F& B F 15 8 SEIX i) i) . 2%
M #/) Tdead BSOS

Oh = 284

1th=JaH

SEL_SCALE_DT

R/W

1h

S 525 5 X U5 M 2MHz 25
Oh = £
1h = i

3-2

SEL_MIN_DEADTIME_G
DRV

R/W

1h

SE SUMH BR 5 35 4F fsw = 2MHz I (14 5% S AL X i 8]
Oh = 10ns ( JCIEiR )

1h =20ns

2h = 40ns

3h =60ns

BB_MIN_TIME_OFFSET

R/W

1h

TR BI B K BB i Ton 5L Toff i 7]
Oh=0.75x

th=1x

2h=1.25x

3h=15x

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM34938-Q1

English Data Sheet: SNVSDO08


https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS080
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS080&partnum=LM34938-Q1
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com/lit/pdf/SNVSD08

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM34938-Q1
ZHDS080 - FEBRUARY 2026

9.14 MFR_SPECIFIC_D7 #77#%% ( /W% = D7h ) [EfL = 15h]
MFR_SPECIFIC_D7 41 % 9-16 fifr.
Y IS

% 9-16. MFR_SPECIFIC_D7 &8 B

fir

FB&

RE

LA

L

7-6

NIL

R

Oh

VERLARAEREAF P SEB . £E5 N ERAE I 2 R AL B . FE 3R
YRR 23R A 0.

5-4

SEL_INDUC_DERATE

R/W

1h

ek PSM A RUB A LIS B 3=
Oh = 2%/
1h =20%
2h =30%
3h =40%

SEL_SLOPE_COMP

R/wW

5h

ERRRAMERGS RT iz L
Oh =0.125
1h=0.25
2h =0.375
3h=0.5
4h = 0.625
5h =0.75
6h =0.875
7h=1
8h=1.5
9h=2

Ah =25
Bh=3
Ch=35
Dh =4
Eh=4.5
Fh=5
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9.15 MFR_SPECIFIC_D8 ####% ( fW# = D8h ) [ 4L = 8Bh]
MFR_SPECIFIC_D8 #i1 % 9-17 fii .
Y IS

% 9-17. MFR_SPECIFIC_D8 77887 B il

fir

FB&

RE

LA

L

7

SEL_FB_DIV20

R/wW

1h

HEE 20 FEN P FB 43 I 287 b
Oh = DIV10
1h = DIV20

EN_CDC

R/W

Oh

Je P LB P
Oh = 22/
th=JEH

CDC_GAIN

R/wW

Oh

#e$ CDC HiJk (1V) #iX) T Vout 118 2t
Oh = 0.250V
1h = 0.500V
2h =1.000V
3h =2.000V

SEL_DRV1_SEQ

R/W

2h

%% DRV 1 8471 7

Oh = H B L T/CP fEHH 3HIB4T R HIHIE L T 1847

1h = L B A-F/CP LR ds iz T 1817
2h = RIS
3h = 5| KA

1-0

SEL_DRV1_SUP

R/W

3h

e DRV 51 JH 5K 5 25 e B
Oh = J1 ( A% = FLZEALHT )
1h = Vout

2h = VBIAS

3h =VCC2 ( Hifaf R IKENES )
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9.16 IVP_VOLTAGE #7F%% ( fi# = DAh ) [E4L = FFh]
# 9-18 £/~ T IVP_VOLTAGE.
REIRCRER,
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2% 9-18. IVP_VOLTAGE #7887 B It B

fr

FB

XA

LA

L

7-0

V_IVP

R/W

FFh

B N e R AN 1 R A
Oh =4.75V

1h =4.875V
2h =5.000V
3h =5.125V
4h = 5.250V
5h = 5.375V
6h = 5.500V
7h = 5.625V
8h =5.750V
9h = 5.875V
Ah = 6.000V
Bh =6.125V
Ch =6.250V
Dh =6.375V
Eh = 6.500V
Fh =6.625V
10h = 6.750V
11h = 6.875V
12h =7.000V
13h =7.125V
14h =7.250V
15h =7.375V
16h = 7.500V
17h =7.625V
18h =7.750V
19h =7.875V
1Ah = 8.000V
1Bh = 8.125V
1Ch = 8.250V
1Dh = 8.375V
1Eh = 8.500V
1Fh = 8.625V
20h = 8.750V
21h = 8.875V
22h =9.000V
23h =9.125V
24h = 9.250V
25h =9.375V
26h = 9.500V
27h = 9.625V
28h =9.750V
29h =9.875V
2Ah = 10.000V
2Bh =10.125V
2Ch = 10.250V
2Dh =10.375V
2Eh = 10.500V
2Fh =10.625V
30h =10.750V
31h =10.875V
32h = 11.000V
33h = 11.125V
34h = 11.250V
35h = 11.375V
36h = 11.500V
37h = 11.625V
38h = 11.750V
39h = 11.875V
3Ah =12.000V
3Bh =12.125V
3Ch =12.250V
3Dh =12.375V
3Eh =12.500V
3Fh =12.625V
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% 9-18. IVP_VOLTAGE FER R (42)

fr FB

XA

LA

L

40h =12.750V
41h =12.875V
42h = 13.000V
43h =13.125V
44h = 13.250V
45h = 13.375V
46h = 13.500V
47h = 13.625V
48h = 13.750V
49h = 13.875V
4Ah = 14.000V
4Bh = 14.125V
4Ch = 14.250V
4Dh = 14.375V
4Eh = 14.500V
4Fh = 14.625V
50h = 14.750V
51h = 14.875V
52h = 15.000V
53h = 15.125V
54h = 15.250V
55h = 15.375V
56h = 15.500V
57h = 15.625V
58h = 15.750V
59h = 15.875V
5Ah = 16.000V
5Bh = 16.125V
5Ch = 16.250V
5Dh = 16.375V
5Eh = 16.500V
5Fh = 16.625V
60h = 16.750V
61h = 16.875V
62h = 17.000V
63h = 17.125V
64h = 17.250V
65h = 17.375V
66h = 17.500V
67h = 17.625V
68h = 17.750V
69h = 17.875V
6Ah = 18.000V
6Bh = 18.125V
6Ch = 18.250V
6Dh = 18.375V
6Eh = 18.500V
6Fh = 18.625V
70h = 18.750V
71h = 18.875V
72h = 19.000V
73h =19.125V
74h = 19.250V
75h = 19.375V
76h = 19.500V
77h = 19.625V
78h =19.750V
79h = 19.875V
7Ah =20.000V
7Bh =20.125V
7Ch = 20.250V
7Dh = 20.375V
7Eh = 20.500V
7Fh = 20.625V
80h = 20.750V
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% 9-18. IVP_VOLTAGE FER R (42)

fr

FB

XA

LA

L

81h =20.875V
82h =21.000V
83h =21.125V
84h = 21.250V
85h = 21.375V
86h = 21.500V
87h = 21.625V
88h =21.750V
89h = 21.875V
8Ah = 22.000V
8Bh =22.125V
8Ch = 22.250V
8Dh = 22.375V
8Eh = 22.500V
8Fh = 22.625V
90h = 22.750V
91h = 22.875V
92h = 23.000V
93h = 23.125V
94h = 23.250V
95h = 23.500V
96h = 23.750V
97h = 24.000V
98h = 24.250V
99h = 24.500V
9Ah = 24.750V
9Bh = 25.000V
9Ch = 25.250V
9Dh = 25.500V
9Eh = 25.750V
9Fh = 26.000V
AOh = 26.250V
A1h = 26.500V
A2h = 26.750V
A3h = 27.000V
A4h = 27.250V
A5h = 27.500V
A6h = 27.750V
A7h = 28.000V
A8h = 28.250V
A9h = 28.500V
AAh = 28.750V
ABh = 29.000V
ACh =29.250V
ADh = 29.500V
AEh = 29.750V
AFh = 30.000V
BOh = 30.250V
B1h = 30.500V
B2h = 30.750V
B3h = 31.000V
B4h = 31.250V
B5h = 31.500V
B6h = 31.750V
B7h = 32.000V
B8h = 32.250V
BYh = 32.500V
BAh = 32.750V
BBh = 33.000V
BCh = 33.250V
BDh = 33.500V
BEh = 33.750V
BFh = 34.000V
COh = 34.250V
C1h = 34.500V
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fr FB

XA

LA

L

C2h = 34.750V
C3h = 35.000V
C4h = 35.250V
C5h = 35.500V
C6h = 35.750V
C7h = 36.000V
C8h = 36.250V
C9h = 36.500V
CAh = 36.750V
CBh = 37.000V
CCh =37.250V
CDh = 37.500V
CEh = 37.750V
CFh = 38.000V
DOh = 38.250V
D1h = 38.500V
D2h = 38.750V
D3h = 39.000V
D4h = 39.250V
D5h = 39.500V
D6h = 39.750V
D7h = 40.000V
D8h = 40.250V
D9h = 40.500V
DAh = 40.750V
DBh = 41.000V
DCh = 41.250V
DDh = 41.500V
DEh = 41.750V
DFh = 42.000V
EOh = 42.250V
E1h =42.500V
E2h = 42.750V
E3h = 43.000V
E4h = 43.250V
E5h = 43.500V
E6h = 43.750V
E7h = 44.000V
E8h = 44.250V
E9h = 44.500V
EAh = 44.750V
EBh = 45.000V
ECh = 45.250V
EDh = 45.500V
EEh = 45.750V
EFh = 46.000V
FOh = 46.250V
F1h = 46.500V
F2h = 46.750V
F3h = 47.000V
Fah = 47.250V
F5h = 47.500V
F6h = 47.750V
F7h = 48.000V
F8h = 48.250V
F9h = 48.500V
FAh = 48.750V
FBh = 49.000V
FCh = 49.250V
FDh = 49.500V
FEh = 49.750V
FFh = 50.000V
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10 R FHANSEHE

#HiE
PAN R FHER 2> B AR T T oftes |, TI BRI AER PR e 8tk . TI B2 P 5 S e o2 1
EEIHE , PURIRAEAINR BT S B AR A R DI RE

10.1 MG R

LM34938-Q1 J&— ik i A A R e [F) 20 [RIAH B L/ s 4 ) 2, o T 7% A 8 i th PR O HL AN LU P TR T RE ey
L (A5 R AR A 1) A5 S ) 117 N R A SN e 2 S B i vl T I = A YT 7T N I R
CAFE st th N A 9 5 TR % A IE R o F

10.2 BRI

ISNSP ISNSN

nRST
EN/UVLO

Cvoci veer @ z

5‘ i SSIATRK

SYNco—— |SYNC LM251772

DTRKO— DTRK
SDAO— SDA

SCLO—— SCL

MODEo——  |MODE
Rer .
_IAM— |cFa2
\DDR —/
4 ADDR(CFG1)
cbc

ILIMCOMP

=
Z
c @

VCC1

nINTO

A 10-1. B2 A B R4 AR IR 2 I

10.2.1 #i-ER
101 JER T NI R B TN . S A RE S R
% 10-1. &t

E 24 &
Vv, BME 9V
V) i RE =V, R HE 19.5V
V) RME
Vo HrFAH 20V
Po K fH 100W

84 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM34938-Q1
English Data Sheet: SNVSDO08


https://www.ti.com/lit/zip/SNVR519
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS080
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS080&partnum=LM34938-Q1
https://www.ti.com.cn/product/cn/lm34938-q1?qgpn=lm34938-q1
https://www.ti.com/lit/pdf/SNVSD08

13 TEXAS

INSTRUMENTS LM34938-Q1
www.ti.com.cn ZHDS080 - FEBRUARY 2026
10.2.2 #2172

10.2.2.1 {1 WEBENCH® T EAI& B R
A Ak I LM34938-Q1 #3F 5 WEBENCH® Power Designer 1% & Hl ¥ it 75 %

1. EHEBARIAHBE (VN FiEE (Vour) AlgH BT (lout) 25K

2. fERCASsREL | RAZ B RBES A, WRCR. ST AEA.,

3. BRI SRS (T1) Hoh T 47 (i v 5 kAT He .

WEBENCH Power Designer $2 it 7 52 il [5UH B 5125 51 T SZB0 8% A2 AL 02 1 1l B0 Rk B o
EZHAEH T , ATHAT DU #AE -

o BITHAMGE , WELETPIE LS R

o GBITIVEREMT A, TR RS AR A RE

W 5 i) JE 2 P AAG R 7 = L B CAD #% 05 H

FTEN PDF #& A3k &5 9F S Rt %

% WEBENCH T EMHEZELE , E 17 www.ti.com/WEBENCH.
10.2.2.2 AR

LM34938-Q1 fJT 4% A RT/SYNC 5| i3] AGND () Ry HFH 2 E . WE HARER T Ry HEHA
{5 FE R 26 BEATIHE . 24 fgw = 600kHz I | %48 51.0kQ ) 1% Frif: HIFH 2% .

1
R =————>——— =52.08k0 26
RO T 50512712 xigy (26)

10.2.2.3 [R5 R R
R R 27 HHE R TR

(V(vour) —V
RFB,top = v %T(LEF)(REF)) X REB bot (27)

T R4S 20V il EdE T 82.0k Q (1) by FEFHASAN 4.3k Q (1 F i FELFH S
Rrg top = 71.5k Q I [1) FB 51 HLBH 3 IR &) Mok 1 76 W4 tH FUS T Wl e 3 10 s 45 20 I L BEL 2%
% 10-2. Reptop = 71.5k @ BF ] FB 5| i B3 FH A F e s Bl

Vo - B#z Reg,bot - T ReB pot - E48 751 Vo #F-E FB PSR AR E
sV 17.9kQ 17.8k Q 5.02V 0.3%
oV 8.94k Q 9.09k @ 8.87V -1.5%
12V 6.50k Q 6.59k Q 12.02V 0.1%
16v 477kQ 4.87kQ 15.68V -2.0%
24V 3.1k Q 3.16k Q 23.63V 1.6%
28v 2.65kQ 2.61kQ 28.39V 1.4%
36V 2.04kQ 2.05kQ 35.88V -0.3%
42v 1.74k Q 1.78kQ 4117V -2.0%
48V 1.50k Q 1.54k Q 47.43V -1.2%
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10.2.2.4 FRAEAN S LA I Fia P 2% R

FEL IR Y e 35 7 25 R T T A T I A AT R 3 DA R SRR I AR R AN Tl o el T R M FR RGN0 R FEL 8% ELAR 2
Vb 5 BRGSO AT e B o R 0 S LB R UAU ARG DN L REL 4% DS T 227 P U RSP O R A I R T 60% . X LR T
20% FHURERECE Al DL 20% FR SRl i A BE o E SR (RN HU T 2t B e e PR 8% LU

Vour
1y, Peak, max,est. — VIN min XIoyr X 1.4 = (28)

R B A 2 DL R A G5

v _
Rpg = JrH(CSB-CsA) nom _ (29)

1y, Peak, max,est.
AL EUA R M I LR | DR DL IR A S AT 51

_ Rcg X 625 _
fsw (30)

BEAE , AT DU A e AT AR ST A e Ve (B FELR S0 A I SRIEFEFRURGES |, LA DL T S 4 ) o i BT s AT
B RE L, RN SN KA LT 5ok U I 60% I, B i H s EON

(VIN(MAX) - VOUT) X VouT _ 31)
6 X IoyT(MAX) X Fsw X VIN(MAX) —

LBuck = 5
TR KHN R R AT foK BB SR IR 1 30% B, FH AR H prH BN

2
VIN(MIN) % (Vour - ViN(MIN))
Lpoost = 7 = (32)
0.3 x IoyT(MAX) X Fsw X VouT

FESERH e $E 7 3.3 u H RS
FEZRCE T, PRSI (B FRIR Y Bl NN LRI, 230N 95% , tHEE AT

; _ Vourxlout | VIN,minX(Vour = VIN,min) _ (33)
L Peak Boost = XV 7x i 2XLXfsw XV ouT B

X RN B A B E N 20% RO RZRENS AN (BN G OREER I ) SROLE W RIRE. O T HAfRAE
PP IO PR, SR f /N R VAR PR PR At R

Vth+(CSB—CSA),min
R = ’ — 34
¢s 1], peak Boost ( )

4% RCS FrifEfE = 2.5mQ 1) 2 %, Bl Sm Q. sl H A I BHIFIC , AT PEARE R Hik. RCS I K DA FEHL
RAAE VIN(MAX) B

_(Vth+(CSB—CSA),max |2 Vour \ _
PRes(Max) = ( Rcs ) X Res x (1 a VIN(Max)) = 0.704W (35)
10.2.2.5 #irHi AR 8E

FETHEREAT |, fr il A S ML RSO . it A RMS SOt AR 235

Vour
leour(rms) = lour % {7~ 1 (36)
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ForbiR/ VN R B L R 4% HL O

s, R AR

IouT X Vout
Vinay) ¢ EOR (37)

80uF fith A& & 42 151mV ARSI, AT -

AVRIPPLE(ESR) =

VIN(MIN)
Iour X (1 - 2
OUT ( VouT

Cout x fsw

AVRIPPLE(COUT) = (38)

IR, 7 2R A AR AN A A A AR IR AU ESR MU A . 17 10.2 freon 7Y
FLH ) Cour I R AF#E A

10.2.2.6 A ARE
EREERGUT , BN S TR A SO . N AR RMS BRI AR T -
IcinrMs) = lout X VD x (1 —D) (39)

K RMS HURHBAE D = 0.5 i, Bk loingus) = lout / 2 = 2.5A. 6253 A ) 5 LS 28 FR 25 B LS 2R N 2L &
Ky dildt R R SR S AR IR A H AL RS0 181 10-1 JRR T SRR ) Coy 9 AT AE AT

10.2.2.7 RIE M2

AT SRR E B IR BB AT IR R O R, U AURBE T RE S 40 B RLR RS .

N T IFFE RV ZEAMER) mSC {E , NAT A& KR ( HAERIRGIRE ) FRAEMHBE. 2% Reg N 2.5mQ
B, EFRRHIR E N 20A (MLTYE ) o FEZIE(EHER T , A SRS EF R Ly =2.5 1 H.

Res
mee = +———
SC™ Fow X Leff

X 625 = 1.04 (40)
10.2.2.8 UVLO 4r#ise

UVLO HLBH 73 [k a8 i 2y Sl B SR T 8.7V, MRIEITFEN 41, 33 Ryvioop = 75kQ T3 H UVLO iBiH
0.375V. UL A ESE Fim UVLO HFHES -

_ RyvLO,top 41
VINIT +,0vL0) = VIT + (UVLO) X {1+ Riyiobor ) T RUVLOtop X I(UVLOhyst) (41)

X Ruviopot » EFEFRHE(E 12.4kQ .

N TR AL NZAT TR UVLO BB T dfEms | i EEM il (K& ) P B EAK T & Viy 1 MOSFET
e H L

10.2.2.9 B AR

PRSI AES R B RS AT . Ceg MPUR B 1A Z AR R W AR AR

ISSXYSS _ 1gnF (42)

Css = VRef

Css = 18nF I, #EShi Ay 1.8ms.
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10.2.2.10 MOSFET QH1 I QL1

M MOSFET QH1 (QN)AT QL1 (Q2) 7 Bk 2 48V [ KN . 4 , MOSFET i b 257K 52 FF 5 1 1]
SW1 ElFARE, Fit , QH1 Al QL1 H4E FUE 208 58V 85 & . MOSFET HIMIHKL 38 o s 06 25 /N T 5%
e de (5 NN R, 5, MOSFET 78 J8 h el #k 150 T oik 52 440,

THER T QHT A DR BAEIRYE UL T A AT I 5

V, 2
PCOND(QH1) = (IOUT>< \%[,{IT> X Rps, on(QH1) (43)

BT QH PRI BFE S B R 44 AT R 45 45 H ) Sl B R SRR A B AL
2
PCOND(QH1) = (IOUT x v%%) X Rps, on(QH1) (44)

Psw(qn1) = 3 X ViN X lour X (t; + t¢) X fsw (45)
ETE () FURFE (t) WS T MOSFET %#i £ (5 Bk sl = h il Tl & . 8% , Rpson B/ ( FBEFERN )
) MOSFET HA B A LA BRI ) ( FFRAHRERK ) -
PS40 QL H i Sh R 7 FE X 46 s

v
Pconp(QL1) = (1 - %) x Iout® X Rps, on(QL1) (46)

10.2.2.11 MOSFET QH2 1 QL2

46144401 MOSFET QH2 (Q4) il QL2 (Q3) £ 1 48V [ th % BLLTF X0 SW2 - th LATRISHIR As ke
U, QH2 A1 QL2 ME HIR 50 58V SE . MOSFET MM T4 HIR A 50N T B UM LR | 75
M, MOSFET £ Sy Bt L T s Totk v A .

FEIRIE AP QM2 o (3D RE AR B T A SR B HE

Pconp(Qi2) = lout” X Rps, on(QH2) (47)

THEIZATHEIUT QL2 H A D ARAFE 2073 B BLR PEAS 2 3045 B Sl 45 R AT G5 8 0 B 4LK

% v 2
PCOND(QL2) = (1 - %) x (IOUT X \(;)I%T) X Rps, 0n(QL2) (48)
i
%
Psw(qL2) = 3 X Vour X (IOUT X \(/)I%T) X (tr + tr) X fsw (49)

ETE (t) FIRRE (t) WA AT RASE T MOSFET #i#s 345 B B S0 = i AT & . 8% , Rpson BUN ( FHEHER
/) [ MOSFET HA B ETHANR BRI a] (T RARFERCK ) -

THEIZATHEUT QH2 AR SR BAE LT Fron

VIN Vour)?
Pconp(QH2) = oy X (IOUT XN ) X Rps, on(QH2) (50)
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10.2.2.12 FFEHM2

A4 LM34938-Q1 [ [/ T+ IR 4% il & AP PR B AN e tH I R . LM34938-Q1 2 2 DAFE K sl B :ig 4T,
AN DR TT |, DR PR B BT 2 RN S R R IS AT R AR SRS, ARAE IR B AR E T A R
LA A% PR ) R R e s B 77 2 T, X Tt R IR RN B SR A T AR R e e ds i &, i
TR N AEIEA P ZE A (RHPZ) | TR AME BT B 5™ 4 1 PR

THETh & Z AR S L B AN A~ 38
fp1(boost) = %(m) = 995 Hz (51)

Forp
* Rour=5.0Q X T 5.0A i K7 #.
FHEThZ ESR £ fihi B H L FAXMAH -

_ 1 1 —
le = ﬁ(m) = 73.7 kHz (52)

THEIhH % RHP % gifr B i LU AR

2
R x(1-D
fRup = %( oUT (L1 MAX) >= 39.1kHz (53)

Hp
* Dwax 28/ Viy I R a3t
R IR Th R gk A A B A P ARG

_ 1 1 _
fpl(buck) = ﬁ(ROUT > COUT) = 497 Hz (54)

FEIEThR 2% ESR & S4B 5 ED R ESR & A
Y5 FE 53 W LA R A, RHP 2 2 FR ) nl SEHLA AT 96 10 E B 3. N T Seil R it st it , 28 U A 200
INF RHP Z SR 1/3. 452 RHP ZAMAME G |, THEBITHEN T &3 H b5 5% 4108 8kHz :

fipw = 8 kHz (55)
TR TR | THE RHP SRR G AT, X P& AT E iR 5 25t (Duax) 1R/ R A, B4

AR /DR USRI R A . RIS |, ROk RHP E A (fryp / 3) HEANFK R 5 T A2 ¥ 1/20 24T HUEL
R A5 P 7O AL R R AL/ AR T SEBILARD A 9

AMERE AT E YT A R R 1.6 . TR, XAME O 2 F SO0 R R R OR M = A, XA
DAEFEISIERAE X Z T A K2 30 FERIAAARAE | JFAETHE PR A i (AR T 7 A 15 JERIARALARAE

fzc = 1.5KkHz (56)

AMERE R FIPE Req BOTHEL A O

Zn x fhw . RpB1+RFB2 . Acs X Res X Cour 1
Req = = 7.4kQ 57
€1~ “gmpy RFB2 T-Dpmax fow \2 (57)
(o
RHP
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Hr

* Dwax 2R EREN /b Vi IR S A .
* Acs e HETAIITBOR 233 75 1 10.

RE , Wi N A RAME R Co

_ 1 _
C1= FmxTgex Ry — 1450F (58)

FMETEAFAR AR I IUN Req = 7.32kQ. Cgq = 15nF.

i 5 Rey Al Coq FFHERTHLA AR (Cop) KM E S AR AR (Foco) HIRLE o KR A AR BB foy 19 7 3] 10 15,

LAMEZEJE COMP L [T R SUEAMME 7S, [ I o S A8 A2 SO N B 2 (AR AL 8 AE . X T H AR foep = 98kHZ , AT

LA FH 7 1250 59 THEE Cop
CCZ = WIZXRCl = 263 pF (59)

N Cep 1#FF 270pF MIARIE(L . IXELEONAME BT HRHE 17— A REFIDEE Rl A 20HE SC90 5 o RN BT EAT AR
LIS B A S Rl PAY PR P T2 e 285 i 2 N [ 2 i) ST B AR ) P
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10.2.2.13 SMETTAER
& 10-3. JR N A K oAl
= P ARG R
Rcomp 7.15k Q
Ccomp1 12nF. 50V P& 25 8%
Ccomp2 220pF. 50V P& HL 75 %
Css 20nF. 50V F/ﬁ%ﬂiﬁjﬁkﬁ 20nF. 80V Mj#&
R
RFB,top 82.0kQ
REB bot 4.3kQ
RnFLr 10k Q
CiLimcomp 82k Q
Cint 2 /N 10uF. 100V M & H 73 5% C3225X7R2A106K250AC
Cinz 3/N27uF. 63V HHH AR A768KE276M1JLAEO054
My N 741& 60V MOSFET , Rps(on) = 4.2m Q 1ISZ034NO6LM5ATMA1
M N 74if 60V MOSFET , Rpgon) = 4.2m @ ISZ034NOBLM5ATMA1
M3 N 74 60V MOSFET , Rpgon) = 4.2m @ ISZ034NOBLM5ATMA1
My N 74 60V MOSFET , Rpgon) = 4.2m Q ISZ034NOBLM5ATMA1
Rcs 2.5mQ 2xKRL2012E-M-RO05F-T5
L4 3.3uH,DCR=57mQ XGL1060-332MEC
Cour1 6 > 10uF. 100V M & H A% C3225X7R2A106K250AC
CouT2 100 . (233\/ P A768KE276M1JLAEO54
Risns 10mQ KRL2012E-C-R010F-T05
CgsT1 0.1uF. 50V Fii& s 2 5% GCM155R71H104KE02D
CgsT2 0.1uF. 50V P& s 25 5% GCM155R71H104KE02D
Cvec 22uF. 10V g 4 GRT188R61A226ME 13D
RuvLotop 75k Q@
RuvLo bot 12.4k Q
Reraz 8.3kQ
RRrT 51k Q
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10.2.3 jz/f %6
R(COMP) =20k Q , C(COMP)= 2.1nF , C(HF) = 50pF ( Bﬁjt%ﬁ%% )

102 pE—— —
o8 90 =T T~
94 = - 80 » — 7
90 b.
86 y_ /<—:/ IREED 70 // //
< 82 / /| / § 60 vV
= // A = 50
> 78 N 1 2 f
5 74 2 i § A/
g B g 40 7 7
£ 70 L
w 30 [—4
66 y /A 7
62 / — V=5V 20 — V,=5V
Py — — Vi=12v |~ = — Vi=12v
// VI =24V 10 V| : 24V
54 7 R VI =48V — V| =48V
50 0
10m 100m 1 3 5 10m 100m 0.5 1 3 5
Output Current (A) Output Current (A)
B 10-2. %% 5 Io FKF*FA (MODE =0V, V,=12V) B 10-3. %5 1o FFXR ( MODE =VCC2, V,=12V)
99 99
98,5 —— Power Save Mode Disabled 98,5
98 —— Power Save Mode Enabled 98
97,5 97,5
97 97
< 96,5 < 96,5
= 96 = 96
c 955 c 955
@ k)
§ 95 § 95
w 94,5 w 94,5
94 94
93,5 93,5
93 93 —— Power Save Mode Disabled
92,5 92,5 —— Power Save Mode Enabled
92 92
5 10 15 20 25 30 35 5 10 15 20 25 30 35 40
Input Voltage (V) Input Voltage (V)
Bl 10-4. E5 V, [*XR (Vo =12V, lg=5A) B 10-5. FE5 V| [IHRER (Vo,=20V , o =5A)
99
98,5 99
97,5
97 97
£ 95 S 96
> 96 >
g 955 & 95
g 95 e
T 045 o o4
94
93,5 93
93| Power Save Mode Disabled 92
92,5 | —— Power Save Mode Enabled
92 91
20 22 24 26 28 30 32 34 36 38 40 42 44 46 48 4 81012 16 20 24 28 32 36 40 44 48
Input Voltage (V) Input Voltage (V)
B 10-6. AFE5 V| [AIfNIKE (V, =48V, lp=5A) K 10-7. PCM 25 V| RIEIRE (Vipemiow) = 11V, Vipcm,high) =
13V, lp =5A , MODE =VCC2)
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10.2.3 /4 (4 )

R(COMP) =20kQ , C(COMP)= 2.1nF , C(HF) = 50pF ( Bﬁjt%ﬁﬁw )

___mE
-

g

10-8. FRBRAAFAEMR (Viviny =5V,
5A , MODE =VCC2)

& 10-9. R RAMEFAERRK (Vv =12V, Vvour) =12V,

lo=5A , MODE =VCC2)

/
A\ sl Icoil /
N \ /
N 4 N\ ’," ’/
\ / /
i / / /
BW2
«
SW1

5A , MODE =VCC2)

&l 10-10. BRER HBIRMEERR (Vvin) = 36V, Vivour) =12V,

lo= | & 10-11. RRR AR EER (Vviny =5V, Vivour =12V, Ip =

0.05A , MODE = GND )

Icoll 1\

Ewz

0.05A , MODE = GND

B 10-12. BB HRRAEBRR (Vv =12V, Vvour =12V, lo = | B 10-13. RUBRBRAHAET (Vvm) = 36V, Vivour =12V, lo =
)

0.05A , MODE = GND )
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10.2.3 pfijth4e (4 )
R(COMP) =20k Q , C(COMP)= 2.1nF , C(HF) = 50pF ( ﬁé—fj'ﬁ%ﬁ%ﬂﬂ )

& 10-15. B4FR0T (BB , Viving =12V, Vvoury =12V, lo =
0A , MODE =GND )

¥i2 2 % 17a%
o s 249 ms 3.0 ms| 42.016006...H2

E 10-17. SCP ( V(VIN) =12V y V(VOUT) =12V y |0 = %E% , MODE =

5A , MODE = GND ) vcec2)

= Y f

VOUT(AC) V” \/ i
m 2 A/div

1.5 div
= T DC 1MQ
Foum
- "
= DC 1M
=
- R
- Tcoil ’“_ A (‘ e
\

m Em ] o] L] HE L] HE L] i i

a a a s ¥iam T 2 a7 av7ax
1 S 2ssemy. 3/061my  -39617mV fde 1597 my__18211my|190.08my

&l 10-18. SLERBEA (Vviny = 12V, Vivour) =24V, 1o = 0.5A o E 10-19. SBBES (Vviny = 24V, Vvour) =24V , Io = 0.5A o
5A , MODE = VCC2) 5A , MODE = VCC2)
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Ricomp) = 20k @ , Ccomp)= 2.1nF , C(nry = 50pF ( FRAESH B )
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ZHDS080 - FEBRUARY 2026

] T T T

VOUT(AC) \ A My f/ \/v“v A/ \‘/ VAYA"’A ’I f‘ \NI\

p M kY . y
I / \‘
- gl
= H T DC 1MQ
43
m 4 a/div
-4 div.

m DC 1M0
>
R %Ddﬂwm\//dw
- Icoil A
[ e
| B Em  m  Em  m  mm  m  mn molUUNEEEN | .

@10-21 ﬁﬁuﬁz&s(vwm,-nv v(VOUT, 24V , 15 = 0.5A «
5A , MODE = GND )

@10-20 ﬁijzn&i..s(vwm) 36V, v(VOUT) 24V ,1o=0.5A «
5A , MODE = VCC2 )

=5 =
m Wﬂ i b MR, UMt
VOUT(AC) Y Yy W ) \MW ‘l‘ }
... v WA =
mddd A dpT Vs Y
- Il i =
|
m o =
o, |
m =
== =5 i i i i
Icoil ,Im" . ‘ i i IHMJ‘[”‘M o i mﬂ“

m L] o] -] [in] L] 2sn] L]
2 sx /8% vi v2 av

rrrrr

& 10-22. Aﬁuﬁi..s ( v(v.N, =24V, Vyour) =24V, Ip = 0.5A & & 10-23. LS (Vviny) = 36V, Vivour) =24V, I = 0.5A «

5A , MODE = GND ) 5A , MODE = GND )

Mou

=
500 mv/div
3 div

DC 1MQ

=
500 mv/div
3 div

DC 1MO

ADVANCE INFORMATION

5 =
2 Afdiv 2 A/div
[LIMCOMA 4.5 dlv s div
oC 1 oc 1v
[ T 2 Afdiv 2 A/div
E o div o div
. amms g5 aoms

B 10-25. F¥9%0 H IR FRE ( V(VIN) 6V, V(VOUT) =12V, lp=
0.5A « 5A , MODE =VCC2 , ILIM_THRESHOLD = 0x28 (2A) )

E 10-24. SFi’Sﬁ‘JHi EEFTEFE{E ( V(vm) =12V V(VOUT) =12V, lp=
0.5A « 5A , MODE =VCC2, |L|M_THRESHOLD 0x28 (ZA) )
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10.3 HJFASSHIN

LM34938-Q1 it JyfE v A H IV B N AR o SN s IR R P AT B 280/ R A BIE 1 N R E 77 55F- 1k
U VNG RS A A R YA i s TN S DG RS D S 0 I e K AN o

P
=y (60)

Hr
© 0 RRRCR.

IARAZ AT K LR KPR PCB A2 I A ra i, W75 ZORS i TR SCBUAG SE PR RE . B\ LS
1427 A2 FEUBORT L BE P RE 2 0P B e 38 IS AT IE A R . 2R B S 1K ESR MM N A S, Ms— R
JEEIR AL . B UGHEAT RN IR T IT MG AR IAIT | iZ BR8£S VIN 2 Bl bR . w74 B AR 7R
WEAZ 0] S BN LR R B A EAR RS R, — A R A A N VR SRR IR R L B, JRRe 0 B
N HLZE 3R 5 P e B2 R R A A o FUR L 25 28 (K R 55 ESR A7 Bh - P s N\ VR B FhL B Uk A AT o PR I b o ) 28
DK 2 Fr A — A EMI S JERES . BRAFLID R OB, 5 MK Leggip e il e o S BUA R E LA LRI T 32 2
) — L5

10.4 fi R
10.4.1 7 /G755

10.4.1.1 hHEFZA)

NS M AR MOSFET &ML/ BRI 2 T R A w oo tE |, & T PCB BT L. 7£5)H
R4 R R 2 [ shit , v DUR AT RE RIS AL B AL 35 . 7EXUH PCB A i, /ME 5 Jo 4 il B R R
ZDAHEN AN EBF I B CASE BB , MBS R LR S A 1 IR E LR 4 BT

B/ ERRES EE 2 A S BRI .. Rl et/ NX eI B f AR, PASIEI = A2 i e g B AL AL R o P BE o

o BRI REAR /NI B B BRI X U DL R AN R AR - — AN IR M N LR 28 B B s U AR MOSFET |, P[]
O\ AR EEHOERE 1 — VB A FE A AR BT = AR MOSFET 3R [B] 214t o 25 28 i e i %
B B ELA BRI S IR R MOSFET ( 2 ) VR . FIRE |, B — AN s AN A2 10 1E i 1
FERER PN MOSFET HiR kit .

o BRTIEME LRI IERNIEYE MOSFET il i i 2 W E T MOSFET Afi By E 0l , B4E A8 LR AR
BB BRI

10.4.1.2 HHEE2RA R

LM34938-Q1 i (I A1 A A% BX 5 5 EL AT A6 A% 4B B3R o A0S AH 5 (28 X I TR) 2 | AN BEL L L 4, R s $RAILIR K
B UG HL YT DA R AR K A AR s 8], AT B T4 Th % MOSFET AR ER i3 2 0047 S @ A e b i e . i)
MK ERIEHE Y, AW SR di/ldt W EE 2 SECIEEZNIRS . R ] fe byl /> 2 8sk 25 A M A 4% s RO A
AR IR ST L RE R S8, | NSRS MOSFET bR F 25 U 4R 0 5 IDGAI AR LR | 382 L e R ( MR A h R
B W), et SR IK Sl iy & A s 1) U kMBS, IS 2 MOSFET JF 2B (A 2E K

MM 3K sh 284t ( HO1 A1 HO2 ) Bl MOSFET AH N MR (1) 322 75 R A e ds , Mimiesb sp k2 AR fi . DL
ZEor R0 HO1 A1 HO2 DL SWA A1 SW2 M4l 2828 A8 51 BIAR 26 21 & il MOSFET |, AT 8 3ot 982 34 6 1T
AR T FH RSB HETH -

MM AR B 5h 284 ( LO1 A1 LO2 ) ZMEM] MOSFET AH N MK i3 b2 75 B vl RS, MM ef % A= s, A
Zo A LO1 Al LO2 DL K PGND M #lizk 2k M 2314 51 AR 28 MM MOSFET |, M i@ i ek /b ¥4 i 1 A7 ok )
B HETH -

RO RE4E M VCC. HB1 Al HB2 5| il i Ho 4% [ H 2R 25 1 IR A IR B AR | R Ik S e 78 % 2 PR (AL v A PO
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10.4.1.3 EHIRA R/

Rz il 5 S AT REFEIT D% MOSFET JiU & L K IR s 4 R I KB 88 AT 2R L, fnik—2k , SRR 545 5
LR FRLRUASE A 5% 1) 23 B T LUod L R 7 U B O

o YEHERVE SN | A BT T RS AR S BE

+ ¥5 COMP. FB. SLOPE. SS/ATRK Fl RT #H % 1) FT A BUBAR U AR 28 A0 0 A 30 B 7R 20 B 2 T v FR 261 AU
fE , AEERA BAR S
- SWi1
- SW2
- HO1
- HO2
- LO1
- LO2
- HB1
- HB2

o M PNEREIE N Rl RO R (FB) 1284k 5 FELYRZE 26 Al TR RR 25 15K .

o DAESRER A CSA 1 CSB L% ISNSP A1 ISNSN 784% , MTT 58 AR B2 i /b e AR 35 X, F48 FH TR 0%
o7 R RE F I F B 2S

o B b BRSO LA SR FB Sl CE |, AT fE FB LR R AT RER . K2 M S F BEL 28 A s 3
i R R A

o fEFH AN AILE Y ST RURE D | R 5 — AN A SRR S AT R R | DR T RE BB R S 15
Wi, 7E5EUT 1C Hrh— ANt 5] I BT 2507 B I et 3

* HTSSOP HF35 AL 1 — i i 43 2% iS50 40 5 BURRE AL S B2 SRS Bk 7 0. BAREH S M4 2 IR IR A B
PR R E B AR 51 28, (HEIPGERN 7 OSB8I (e ) o« XA ST AT B SR T
ft. 7E PCB Wil i N SHUREEL. BT ALK )Z | M e B ARG £ E 2,
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PACKAGE OUTLINE
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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.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height
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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
RHAO0040N VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 MM THICK STENCIL
SCALE: 15X
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75% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
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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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