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HIELZE

6.3.1.3 SS 7| 4l
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AN RER . ELAE SR SN R 4ERF VCC |, W BT ZLME BN R R R 4% | (H R 25 75 B0 P e 55 B L
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6.3.2 53y
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Harbeft e iiit. 2 VCC 5 LAY AR 12.5V (S RMERS | Ko /5 A PWM %86 &5 505 30 BB AR 2K zh
Ho

2 LM5023 4T FRIRAS H OUT IRah(E 5 4h 3R 8l e = MOSFET FFoeh) |, REE S Wiftif7 | Bl J5 AR R 2841 2%
ML E IR s . WE 6-1 Fian , MBS R VCC B MR AtAsE | LL4ERF VCC 31 IR . 4l Bhged e
HER R A ZIAE 10V 2 14V JUE N (( 16V 2 BLAR 43t i KEEE ) -
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ARG A FET. fEAIFE R FET 19 i B SR A HLEIAE. FET IARHLIDAEIEH  0.1pA |, TH5E W
& 2 RSN FET P e 3R B R AL T 0 B I A J AL e A

JikE 1 255 R T a3l FET tHE A HLIIFE.

ViN = 230Vc (1)
VCC =10V (2)
VbC(max) = 230Vac X 2 =325V 3)
Ip(offy =0.1pA (4)

Hrp
. ID(off) AFERAE L FET s IR

Pd = ID(Off) X VDC(maX) = 0.1pA x 325Vpc = 32.5uW (5)

24 VCC < VCCon i} , 1C MIHHLHINHE = locqey , FFR{Jy 340pA.

% % L .
| g I r
Vac - High = -
Voltage
(@] Start-Up || Depletion —|
¢ Mode FET [1] —
— L
QR |I:
+— W i [8]vcc  our 7]—,|~
B Cvce LM5023
I CS|5 }T\/\/\,—o
E T 3
|_2 VSD
GND _'_
@ -
& 6-1. fEFH#ER MK FET B3)
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— PP AR S B L SR A AR A FET |, i bhr i BEK 3000 )5 1 B A R e 22 1% FET MMk , &1 6-2. Jitafn
AR E |, HEBil FET 2 VCC HA# Cycc BN 7M. %] VCCon BIME/E , LM5023 VSD i
Wt st (/23 shiAE 2 ERi % VCC ) AR M. X2 )83 MOSFET [l ikl | K HoeWr. J& s HkE
BURLAL T g BRI HL AR = T AR FET B AT #E .

VN = 230Vac ©)
VCC = 10V @
VDC(max) = 230V X \/7 = 325VDC (8)
RgTART-UP = 10MQ 9)
2
___ Vpc®  _ 325% _
PRESISTORS = Rgapr—up — 10Ma — 10.56mW (10)

O

O— I )
Voltage
O Start-Up | ¢, ENhancement 0—{ }—_«_
1 Mode FET 1 —
QR 4
—VVVv—=* g|vCcC OUT|7
) -~ Cvcc LM5023
— CS|5
2 | VvSD —_
GND 1
6 pp—
L

K 6-2. ff F3g5REX FET 530

6.3.3 HEIEHIEIE

AEVE PR A2 ) (10 S B e e 2 i 2 MOSFET 3 11 1A K e ot A7 A2 AL e 8 W1 MR AR o A2 I 1R (ton) A,
VN FEANEAR a5 FIRT AN b o FIZORIMNEIT G |, JFIZ0 LT BIEE (Ipeax). ZARI I fL i IL 21 S e iR
ZHWIER , PWM LB S = B 04 3R 3h 5 %5, ATk MOSFET. T2 583 AR oC &, far th AR /2
MOSFET ‘G 8] &b T S e i EIRZs

fE MOSFET KWl | %t — AR AL T IE A (i BARZS | AR5 4340 2 UGS T il A7 IO BE R AR AR B A i TR 5%
H L IR Vour IR B —ACE I IR R FE Ve RGBT I lpeak X Np/INs &tk T IEEE
HZ UK 6-4.
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HIRFM R FERER |, IR ERGREE , IR TITERIRES ; FIR T4 MOSFET ok , #1400 [Fl#:

W T TR . AR 91 LA MOSFET itk il e 2 TR T — /MR FLES . WML TRt 11 47
5

_ 1
FRES = 2 x 4/ LpxCOSS (1)

FEIEIRIYIE] , MOSFET (il L Ik 2 It AL DT 1FIR S T F% , W62 LK 6-3. itk oA B Fflmnt , it
MOSFET &R Tl AT e/ ME M OB 2 12 3T 5
td = 1 x /Lp X COSS (12)

Transformer is Demagnetized

/

Bl 6-3. [ Bk H ST
T ARSI AR He 5 Bh Ge 2 R H T AR T 2 e 15 S R L . 7R [ AR SE UR AR | HHBhSedH i 2 ERE MOSFET Jtk
EEEF’EE;(D‘F’E{/K . VOUT X NAUX/NS R VlN X NAUX / Np. LM5203 B"] QR %IH*BV‘]%{K%&T#/[\%YE EE}JTEAj"j
0.35V HyHLE A . BB i EPE 2 0.35V LUR Y, Sl 2z | LU B B AL PWM Rl 4% | 185
L MOSFET Fifl. K 6-4 JE/R | QR a8 ALY . HiBSE4H i s DL AT AR K F i T« W] Lhadid B fE 2%
AR AR AR R B ISR EAEE | LA {R MOSFET f£H il i i BB ARAE I EAT TR B . A RTE4E(E
B ESWE 7-3 R EEE D K 777.2.2.3. QR IBITHEIR 2 EMI AN Sl OCHRFE EAK
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A
’V Vaux = Vout X Naux/Ns
<«
\ 0.35V
oV
Vaux = -Vin X Naux/Np
The Auxiliary / -
Winding voltage g
—> Tove <+—
The Peak
Primary ' >
Current
The Peak
Secondary >
Current
4“— ton —» ¢— tor ——M» —
tdly
< To >
6-4. QR FHH#HAFHANKTY
6.3.4 M IEIRIRIEIE

MR S MOSFET SR |, HIRiZH BT, B EW SIS iR MR Z R . KA X RN
PWM Lt se 25 fr HIRENE S, MWt MOSFET. Ht |, Byt 2= 13 i fat g -7,

VIN _ di
T = d_; (13)

TFRI ton IR 72 14 THRAR .

L
ton =y X Ipk (14)

LRI S i MOSFET KT , fifi 47 LE A5 L I 14 B B e A% i 25 O L iR A 2 0 8 T 7 11 S T 1) 4
JitE 15 Biss

Ngp X Lp
torr = Ipk X 7o vp (15)

Hep
Ngp = Ng/Np (16)

ST R #E 15 s
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tp= toN + topr + tpLy (17)

H178 e #5428 HURAT MOSFET 15715 w2 K40 FS PRI 1 9IR P B X 82 PO B0ty , T2 LI 6-4.

tpLy = T X 4/Lp X Cswn (18)
Pout = % X Lp X Ipg? x FREQ X 1 (19)

JiRE 20 FIRITRANE ., Lp M Npg ZIAJIK R .

1
FREQ = 20
(VIN + (Vo + V) x NPS>2X2X Pout ,, Lp (20)

+ tpLy
(VO + Vf) X Npg n VINZ

QR SR e g T AR AR E AIZ AT o A B A HH 003 B N 2RI L IR B AL AT ARtk . A LM5023
AR FFAE CISPR--22 HUE ) 150kHzZ EMI GG IRIE LA T , LM5023 WHE T —ANErf a5 , 7B k5 SR a0 5 5 72
bk ERE g (OUT) MRS B35 1) 7.69 us WEBTE B0, BUTH I SR S KT SRR IR 72 130kHZ ( 42
) -

6.3.5 PWM (L3052

PWM LEACES R A S 5 5k B COMP 5] IR B 1R % H I 2 AT HL . COMP 5] JiH s S FEAI [ % 1) 0.75V
s, Rag 31 B R4 3. PWM ELEES S A\ (i 42 B BT 94 COMP 511 E/NT 0.75V & 38U
am i AN E.

6.3.6 #5350

U BTt S0 VDD S RS BV IR KA T, TR BB MR TREIR . B HBRy | 7 VCC 143
VCCon MIfL/F , 7 221 A HURIELATERS SS 3IMMINBLARMET I M. WA 8 iR B TE | ANIT )
COMP 51 JHb 1 LA Bt B 0 o 22

6.3.7 IS4

LM5023 3x#h#% (OUT) Kk it B 7EMKE) N B MOSFET [tk , HAR AL B vy 0.4A |, WEAE #E FiLUR
0.7A.

6.3.7.1 BLE ST

RGBT, T SR 1T A A (i B F AU < R BURR A S RE 28 TR I D 3 op AR K — 382>, JFR
LR AR B B 2 R DRSS e (8 0 2 S MR IR B A A A B MOSFET MR LT, LARZ T 5G4 4 iE
BAHKRMIFRBHE. 2 MOSFET MK FIEARMI , &4 PWM IS AR A IRIAERE . XL RBURES TAE
PR FRAELE .

R E R AR |, LM5023 Al R AR sk N HENBE R IR 0 B H S R, H R S A % B COMP
SR, AT B R B e g W T e Fa . 120 77 6.2, PWM LR S Nl 0.75V HPAL Ha g Al
3:1 HH L2 EREE COMP 5 L. 24 COMP 5l L T RS , PWM LB 88 5 A B 4% LI PR 24 PWM
FLEgas s A\ B2 120mV B, B 3 LU0 o 2 0 ) 21 568 40 226 AR I 25 F R B 3] 28 i HE Bk ol . LMI5023 348 1T PAIR
B N m B B, fERRE IR | Rt — D R E S IhRE . s gk e Bkt F oI, BRI R T
[ H. COMP S| e 5Tty , 22 WA 75 B 0 K 0t LT o It F R SO 5 ke T 470 38 DA R B3R i s 30 % 2 9 485 14
NP R o %, X H A T B ORI FE Y R R AR I H L R BT, COMP HL R & T . 2 PWM ELER SR
Bk 155mV ( 30mV i ) B, SV IR B[ e AR T OC . BRI R B B0E 4T FEL IR T T 2 7 AR R A K e R
K, SRR B E BRI RS ( RSk ) o 45 RSP AN TR R IR .
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Average Switching Frequency v OQutput Power for LM5023

130kHz .
i
!
/

. !

N /

F; /

& Fye nom(Pout) /

3 — f

g /

- /

{
/
{
/
/
!
Pnom
Pout (W)
&l 6-5. LM5023 s i 2%

6.3.8 LR HIFIHE It I

LM5023 $2 (3 i 1 i fRdr Thg . AR PR B BRE 2 500mV P B RS I BBl & . R CS 5L ER I n
b AR AT E S BRSBTS 500mV , MOSFET 4Xzh{5 5 (OUT) #52& k. @iltfE LM5023 () CS 5| JIFH U il &
RC JEBE: , DABEIRIhR FET MRS & BIEMT RN R g = o fERE PWM A IZE R, CS 51 I % th A &R T
KRILHL . RSEDLRTITE R (LEB) , i LT G2 EAISL 130ns N AR FF FIBARA . LEB AT 1k ¢ B IR W 4 Wi 7=
A R R A R Ak A LMBS023 FLIU RS I EE B 2% . LIMB023 R i o I EU B2 5 Wi N3 B2 AR DR, AT B S W 45 R I T A
L FR R 7 Bk v o A S 2 B T R VR DU e ARG DN R P @ 2R OGRS CS JEBAR K A S L AU B AL
WAL ATENALE | I EBERRIRE 5 (CS 1 GND ) « MR T B e AR A | R8P iR
FILAMNELPUL KA S | JF TR E RS s 2. R AL T2h 3 FET R i g s s A B T F
PRI, U AL P AR B . AEIXRP IS DL T, FITAT By 52 M P R M 1) /D PRI 132 b i #4806 ZBUAE 5 AR BRIV 3%
IRJE WL IGHAT — I -

6.4 DR
IR . VCC HLS At 0132, s T DAZEAN R s R A

« JAZIN , 24 VCC /N VCCoy BIMERT , VSD eI 4 H 2 Ehi % VCC , Mifi Fi@E#E/R2 4520 MOSFET. #t
JAE MOSFET i VCC A 78 L.

* M VCC it VCCon BMERS , VSC Jmbl ik i b 2 et | M S WiFe A< MOSFET |, 3f H A % VCC
> Vee(off) At v R R Bl LR

o LHE, 2 VCCIEE| VCCoy BIMERS , B TFURIAT I CEEME | DUE M FE e gt . W14k LAant |, B8
S 22uA IR R AT | iZHRIRIES N SS S LR s 7. SS 5l I IR COMP 5 i B A1
OUT ik il b5 2= Lo

* 24 COMP 5| JHIIA RI$2HE T 75 Th 2R DA I B F VR 15 B 5 LRI 3RS Bhah . AR &tk |, Hds & LUE
WA QB A AR T A
- IEHAEGE T AR BIREAE N, EET , BHSEAE A SRR .
- BEAMSRE A T REESRIEN , R 2HRE COMP 5] R 22t . ERk AR | il

AR, ICC & %% ICCgT.
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o A LAERT RS AR A
- R VCC FEZE VCCopr BMELL T , #fRHF IETT R IF R R S5
- WURATI R R, ISR , B % VCC BE % VCCopr AL, BEJE B 3IFFIFFUATAT «
- WURIE SR R B AR A, fa R OCH] , HA VCC BEE VCCopr ML |, FiiJE 8 317 5T iR

ol
1T
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7 AL

#HiE
PAR SRR 2 R M5 BB T T1 3RS Ya R, T AR ER AR R e B . TI & A 5T e
s R TSR TR . P RIS F IR B, AR R G T RE

7.1 MRER

LM5023 & — kiR PWM #6185 | 10 B g i 5 Ty 58 i e s B S ik s 34T 7 4. ids il s m]
FIT- P 2 i tH A s . LN AR B ICA MG RC &5 , DAL AR S8 A TV N o Bk R 3R AR . AR
e O BB PEL YRR v s J 50 FEL B4 £ AT B T SE BB A A5 W LA A TR -

7.2 RN

% 19.2V 65W ZZift % B IEFL 8 Wi /n Bl /4 1 65W B4k S Uik s ds O BEit , WIFE SR 80y 3.43A HRA

AN TAERR4E 19.2V L . BT 7E DCM BY S i s e 3 o A FH LMB5023 A8 e B HE IR Y] 2
Mz g, i 0 R ATIE 88%.

FH1

T e R TR X4 | 3
o = 4 kgl L;;p; o 150 = -
\ ‘ S < e 1 .
S P R~
T Sosio s L
R0 o & rirr miz
+iF . o Lo
: : . a1 7J
h ﬁ 297 | GND 150k
R e
0 kL
& 7-1. LM5023 %! 5
7.2.1 i/ ER
® 7-1 5T LM5023 112K .
* 7-1. LM5023 HEsHiA%
2% | WKL R T
BN
ViN o HIANHE 90 115/230 264| Vac
VN BRI Vi = 230V 30 mw
R
Vour it HLIE Vin = 115V, loyt = 3.43A 19.0 19.2 194 VvV
Voutr  LkRif%EE Vin = B/MEZERKE | loyt = AME 1.0%
Copyright © 2026 Texas Instruments Incorporated TR 15 19

Product Folder Links: LM5023
English Data Sheet: SNVS961


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5023?qgpn=lm5023
https://www.ti.com.cn/cn/lit/pdf/ZHCSBC9
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSBC9F&partnum=LM5023
https://www.ti.com.cn/product/cn/lm5023?qgpn=lm5023
https://www.ti.com/lit/pdf/SNVS961

13 TEXAS

LM5023 INSTRUMENTS
ZHCSBC9F - APRIL 2013 - REVISED OCTOBER 2026 www.ti.com.cn
£ 7-1. LM5023 HHREMME (&)

S5 R ERA: %/J\{E] ﬂﬁﬁﬁ] BRE| B
Vour  fuakifs Vin = FRFRIE | lout = B REREHK 1.0%
Vour  firth BRI VN = BFRAE | louT = SR HUER 100 mVpp
lour  frHH IR 3.43 A
Vove it OVP 24 \%
M GO B B lout = 0.343A = 3.09A , 3.09A % 0.343A 18.7 19.6 \Y
RYURE
PSS 130 kHz
n e Vin = 115/230V , lgyt = 3.43A 88%
7.2.2 FEHRIFEFE

7.2.2.1 {§f§ WEBENCH® T Ef|@&Ehli%it FE
A bAl | LM5023 #5454 B WEBENCH® Power Designer 6% & #1111 77 % -

1. EEEARABLE (VN RS (Vour) A (lout) 25K
2. (AP ERERAL , AT SRS AL, AR SRR AR A
3. KRBT SAEMAES (TI) Hofd rT A7 B R TT AT HEL .

WEBENCH Power Designer $&4it 7 @ il JREE & |, F£2 51 T LA #& Aot e 48 il i khS 5o

EZHIENT , WTHAT LR EAE -

o BITHASTE , WEEERIE L B

o IBATIAEREMTE , TR EERRIAMERE

5 i s 2 B AAT = 7 R BAH FH CAD #% U3 H

FTEN PDF A% 0% 114l 25 30 5 [ S L

A% WEBENCH L EMFEZE R | &7 www.ti.com/WEBENCH.

7.2.2.2 LR E R RR B BT R

FEVEAE AR I T, iR T BORASHS |, 20K iy (@ H B s B 28 B VCS 1S ) St # i
BOFH ) B R SR AT LU . SR A F AR I S YE | LMB023 55 i) B4 3 JE 1 06 W 2% i %=X, MOSFET . {H
&, B TAESETA BRI ZER |, WIRIFRTICIESL RIS . 5 — R IEIE 4R (i prys v Ba i LEB k5. 55—
UKIEIR B VCS il 5 5 2h 2 MOSFET SERRoclr 2 (B AL FE BB 512 . B LRI 8] (tprop) WWE 7-2 , CLFE IR
HilLb i . 25, MRS AR AT MOSFET S Al 75 1A 1] .

FEREIEIR 2 S B AE VI itk v, i 2 (5 e WA F R n 2R oH Al . BEE AR B R T, W
T K X2 TR IR AR R, iR 21 Fias.

VIN _  di
Tp ~ tprop (21)

W F N FEIRL L PR G R , 2 R EURBGUR B I DR IR ILACRZ . RN 22 %, BT Ipk(max) 18
K, TR R o B A\ it i R g o s, wnrREak 22 25 REAK 24 .

_ Poyr X 2 VIN
IpK(max) =\ [px FREQ X7 + Tp X tPROP (22)

PIN =%" 'PK(max)2 x Lp x FREQ (23)
Poyr = PIN Xn (24)
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Vin Lp

Al

lp/Rsense

Low Line

\ ;

T
|
4"‘ terop_LL —

B 7-2. L% EIR AT IR

N T B RN IE AN I TR SRR, LM5023 45 AR T 4k 7% HL IR R ) AT At 20 e PR PR W51 T B JE
TR 5 R A N 2 L I BE PR LRV N R RN L P % (Reense) SREGE IS DI RS, 1§Z LK 7-3. X5
B N FL S BT B R A e CS SHIAII R EL L |, {3 /el MOSFET 7E M A\ £k % FiL s 50 g I B8 O o 1%
IRETTAMEALRRIEIR | AT G 7E I i A\ 2t b L8 E I DR LR

SR IR R B AT A5, 25— P R v E SO YRR AR PR AR TR AR, iRk o A i 2 L IS T A QR
TFRIH

FEARHH

* Lp=400uH

® RSENSE =0.15Q
* Vpcminy = 127V
* Vpc(max) = 325V
° TPROP =160ns

* VCS =0.5V

° NAUX =10.9

° Nps = Np/NS =6
* tpLy =580ns

Gate Drive

_ 1
FREQ_LL—< Ves )prxK - >+ - ]H (25)
RSENSE VDC(min)) ~ (Vour + Vf) X Npg | DLY

FREQ LL = L

T = 44 .7kHz (26)

1
05 ) X 400 uH X[(127V)+(19V T0.7V)xe) T o80MS
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FREQ_HL = — L (27)
( €S )XLpX[( 1 >+ L ]""tDLY
RSENSE Vbc(max))  (Vour + Vf) X Npg
1
FREQ HL = = 62.6kHz (28)
0.5V 1 1
(05 a) < 400w x| (355) + oV +0.7V)x6]+580 ns

TR EAERRIREPRET |, AL f AL T B AME AR AR N R 22 i HH T

1 ves )2
Pour LL = 2 x L x( ) x FREQ_LL X
OUT. 2 X Lp X | Reprsg Q_LL xn (29)
Pour LL =1 x 400 uH x(00155) X 44.7kHz x 0.86 = 85.4 W (30)
_1 ves )2
Pout HL = %  Lp X (s )" x FREQ_HL X 1 (31)
Pour. HL = x 400 uH x (g% 155) X 62.6 kHz X 0.86 =120 W (32)

5 = DR v RN S IR R AW R A B DR i K DD R Sl LA AR N R L R IE AT I T R
(85.4W)., fai ittt UL PR B AT IS TH S ARIS R 2 10— IR R« AEMEE IR AR |, TR oMo 2 R 2k it vt I A 47 3%
M5 AFAEPIA A AP RENEZ | BT B QR %

N
Nsp = N (33)
FREQ_COMP =

4

VDC(max) X (Vour + Vf)

2
2 PoUT_LL 4
(\/4 oy 2 xLp x PoyT_LL, X (VouT + VF + Nsp X Vp((max)) ) . V2 x Lp x (Vour + V + Nsp X VD¢ (max)) X \/—n X Ip \ (34)

2 Z
N X Vpc(max)” X (Vout + Vf)

FREQ_COMP =
4

325V % (19V + 0.7V)

85.4W |2
2 X 400uH X 85.4W X (19V + 0.7V + 0.167 x 325V)° \/_ X 400pH x (19V + 0.7V +0.167 X 325) X155 Z00uH
4 x 580ns +

0.86 x (325V)% x (19V + 0.7V)

= 85.2kHz
o I R .
IL(max)_LL = \/n x fpxxplgnyTQ__Lé‘OMP (36)
IL(max) LL =47 86 % zfo>(() ﬁ?{ e T = 2 41A (37)
VCS_CL = RggNSE X |IL(max)_cL — (VD%E‘"")) X tPROP] (38)
VCS.CL =0.50Q x[2.41A—(%)XMOM]:O.&}ZV (39)

N T AR HIEEE N B K B R HIRAS | AU L BH 28 B A A 200 0.5V
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VCS_OFFSET: = V(g — VCS_CL

VCS_OFFSET & W2 N B LUK M HLFH 2% Reense 1 HLE WAL «

VCS_OFFSET = Vg — VCS.CL =0.5V —0.342V =0.158V

(40)

(41)

THER TR WA F R S , R 42 A007 R 43 ST B R AT 45
B RBEITR Q1 @I, MBI ER RO E |, IF H S BRI R R B

Vi = —DC
~VAUX = Nppx
—Vaux
IQR = —¢7

(42)

(43)

B 1IQR WEFE 1mA 2 4mA ZJa]. tFEEREE AR FHST , K4 QR SRS HRIRFRHIE 4mA LT .

RoFFSET = 6. 6KQ + REXTERNAL

Hrp

(44)

* Naux 2 AR 254 (Np) BIE A S 4 BI S 4 (Naux) HOIE AL EE

6.6k Q HIFHAEFTE LM5023 A #.

QR 5 A A\ (Y HL IR B AR I 2 0 100 5 X 2 e e 518 g s s e AR A, s RE K 45 Pl

Ves(offset) = o0 (6 6kQ+REXTERNAL)
wE IQR = 1.75mA

Naux 10.9

Ri=—JQr — = T75ma = 17-0kQ
OFFSET 0.158V
ROFFSET = IQR X 100 = 1.75 mA X 100 =9030 Q

ROFFSET = RINTERNAL + REXTERNAL

REXTERNAL = ROFFSET — 6.6 kQ =9030Q — 6.6 KQ = 2.43 KQ

(45)

(46)

(47)
(48)

(49)

oI T BRI TR AN FHAS , HULrE CS IR A i 222k¢ 7 499 Q FIFHAR AN 100pF Hi 7 e ff gl A g Il -
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e R ’(
ov >

-
A

B
e

on
LM5023 Vae
ar
8 | vce
out :: Q1
|:7 —

cs R
6.6kW [5] e
IQR100 ———> ?
GND VCSorrser Roares
] v

&l 7-3. BRI

7.2.2.2.1 2L /E R

LM5023 J# it 7E T i MOSFET Sl A% & #3400 2 i A7 1 B B IE AR S 2 vR A TE] W QR 51 B, sE8ism
TERY. /£ MOSFET ¢l #AfE] , X QR 5| AT RFEZ AT S AFAE— B IEIR | W) Toyp. W EIXBUIEIRA M A5
AT R BRSNS S B EEE. RN TIREME EERNAREE , S 6-4 hiT
N RSB G AL, TUAHE RS, ZHEEAE DN TERER ) XM T EEERFERFERE , R
FRIIE R EFE VE LA HL R ERE(IS x RS) AWK/ 5 Bk, Bt e B Xt QR BUERRFE |, w7 LAIRTS 58 Emf i 4
FH R RALE

QR 5 ERER— A FEUERE N 3.0V LS. BIESSHBIS RS Vour MUIELL |, HHeB] fr A8 2% W A bk v
T

N
Vaux= (Vo + Vg) X ﬁ(ij (50)

NELERY (OVP) , Tk — o ISR B R A B se . WS IIE 7-2, 8795 7.2.22 %, #fEFH TH
RKal, AT EEE R IRE] . B R ARYE L L S PR AT B 2R THE ; 22500 OVP |, 11115 R2,

R2
Vovp = VAUX OVP X RT T RZ (51)

R1
R2=3.0VX 77—+
Vaux_ovp — 3V (52)

K E] OVP k)5 , LM5023 1) OUT IRzl #345 8if7 K Wr. VCC 2 VCCyn , [FIlT VSD 5| g & A s i
-, ERE RN FET S8 |, MM VCC BARFEHE VCCon. 1% “TF. 3. JF” 7\ 0¥ VSD 311, DAk
FRIEHI 231 VCC fih L, i bbb (e — 5 v 2 Wi g N FRJR |, IE e vrs il 8% VCC R RS VRsT (5.0V) BL R
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7.2.2.3 BEITR

X QR IZAT , I MOSFET 7% B ik Bl ARAA I T8 o Gl BhGe2H b A8 AR Rt 4130 e BHL 2% R0 i 25 5 a2k
TS, DASCERIRIT K. GBI 8]ty W25 T J7 X 63 d[EA R I —F

tpLYQrR = % X +/LpxCOSS (53)
RATTHE 54,
tDLYQR = RFF x Cd (54)

TH5 RC 1A # %, £l LM5023 £ 73 e i MOSFET I, Il Hi ik B A I

[(3 ) JErusen 053]

Cd: = REF (55)

LM5023 QR 5| Bi#1%54% 20pF , F Ik Cdysep = Cd - 20pF.

_ (R1XR2)

RFF == (r1 3 1r5) (56)

ZHTTHE ) R AT R2 F 7150 B 4 L It SR A 15 AT s R4

7.2.2.4 Wi

W A A A — Ry b FJRAE K TR BRI B I R Ty AR R A BRI, F I PR ) L 2 2 R bk O P B
Fasttt o X A BT 2 R E I TE I 28 (OLDT) RS J5 | 2 FOHR & r i PR LU 3, il
VAR T BORAS | T OUT BREh 2K 847 W |, JF i VCC R £ 2 VCCopf (7.5V).

4 VCC i£%| VCCorr I, VSD Wtk IT Bttt 2925, A R vFFE /R =05 3) FET S8 |, ¥ VCC AR A H
% VCCop (12.5V). 24 VCC ikF| VCCoy B , VSD iyt A MK HF , AT R HIFER B FET. VCC HAZEM
VCCon M H % VCCope , K 5 VCC HA#M ICCgr HIRELLH] ( #AYE N 340pA ) . VCC HEBSEL I
TR FEH AR (1EZ 0 B 7-4 ) o FRTFER 57 Rt B Wi =0 S s gl

tHICCUP = tCHARGE X 4+ tDISCHARGE X 4 (87)

£ RVF VCC S8 VU R T8 A LS, LM5023 34T HBhE S 41 |, Ja I ERE LM5023 #a shAnRzh ssdm it . it
RGN T INE 25 (0 BB IS TR L AR 5K, DA LR N 2R B8 F R 7 3 461 T, R R % I TE) 52 B B
Al LLGES W E S VSD 5l ygp A BE A L PE R B i i ARG I 88, iE S LK 6-1.

_vcCc _ 10V _
IVSD = o5y = Targ = 10 HA (58)

_ 2X60nA _ 2x60nA _
OVER_LOAD_DETECTION_TIMER = 525 = £20H8 = 12ms (59)

HHEIW Rysp > TMQ |, W1 RE A BARIIE , WA .
s S FET /8] 2mA 2y VCC %4578 , I VCC A 238 10uF .

(VECoN — VCCoFF) 125V — 7.5V
tCHARGE = —caaras— X Ovec = ——pa—— X 10uF = 25ms (60)
(VCCoN — VCCoFF) 12.5V—7.5V
tDISCHARGE = T X Cycc = T 340pA X 10pF = 145ms (61)
tgiccup = 25ms X 4 + 145ms X 4 = 680ms (62)
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The depletion FET charging The current consumption of the LM5023 while the
current into the VCC cap 2 mA OCP flag is set ICCgr = 346 pA
VCCon 125V \
VCCaux 10 V
VCCorr 7.5V
VCCorr
OLDTS I

ouT |

VSD

SS

25ms—>! +— 145ms —™

Hiccup Mode >

& 7-4. Wra R 7
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7.2.3 /T Hi4E
090 Flle Verlical Timebsse Trgger Display Cursors Messure M - Utiises  He Detautt:
— 115Vac " = K -
0.88 230Vac /
0.86
Ry /
c
§0.34 / /
m /
0.82
0.80 C—
0.78 oz [T T
0.000 0.857 1.713 2.570 3.426 ﬂ---

IOUT

& 7-5. LM5023 EVM 3=

1ANI1T1952 P

CH2 : SS, 2V/div
CH4 : VOUT , 5V/div

K 7-6. 115V Fi AR B3 , BN 3.43A

CH1 : OUT , 10V/div
CH3 : VCC , 5V/div

Flle Vefieal Timebsse Trigger Dispiay Cursors Measurs Maim Anaysis UBles  Help st-t.

I
ﬂE

CH1 : OUT , 10V/div
CH3 : VCC , 5V/div

1132013 121304 P

CH2 : SS, 2V/div
CH4 : VOUT , 5V/div

B 7-7. 115V AR E3) , fEREBERA 0.1A

Flle Vericsl Timebase Tagger Displey Cursors Messuwe Msm Anaiysis Ullites Help Dml-

R s e

CH1 : OUT , 10V/div
CH3 : VCC , 5V/div

1RA131219.23PM

CH2 : SS, 2V/div
CH4 : VOUT , 5V/div

&l 7-8. 230V AR B3] , AFHEHBA 0.1A

Fls Verlcal Timehase Tigger Cisples Cusors Measwe Mam Anaysis Ulies Help et [
| |

|

e T

CH1 : OUT , 10V/div
CH3 : VCC , 5V/div

1202013 121936 PM

CH2 : SS, 2V/div
CH4 : VOUT , 5V/div

&l 7-9. 230V WA B3l , FERAN 3.43A

File Vetical Timebass Trgger Display Cursors Measure Math Anaiysis Ulitles Help

{ il I f

|

L

-m'b\\ ‘ v—\\
‘. “""xl )
, S g oo
L e
aE e

1722012 1120430

CH2 : CS , 200mV/div
CH4 : VDS , 100V/div

CH1 : OUT , 10V/div

7-10. QR %% VIN 115Vac |, loyt 3.43A
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vAna.

CH1: OUT , 10V/div CH2 : CS , 200mV/div
CH4 : VDS , 100V/div

B 7-11. QR % , Vin = 230Vac , louT 3.43A

7.3 IR EN

LM5023 %gﬁ:@ﬂﬂ ?%ﬂﬂ }i#%{ﬁ*ﬁ;ﬂ\ , iﬁ?)\ EEETE:?'\] 85VAC(rms) Ex) 265VAC(rms) E‘]i{}ﬁ%ﬁ/ﬁ@ﬁﬂ%ﬁ*ﬂ EE/)EO IZ
SRt mr F T B A R N H S P A N P R e g 0 40 o T A OR B A FEL S AN FL AU AL T 8 B B AT A AR A
230} e KATUE ALV LN

7.4 1 J7

7.4.1 7 G158

T BUITA R BR S AT RERL . N T v R A G M s e e B et i A JE 2. I | miEE
LM RTUE L NS5 5 ELTER |, AR 5ESEL AT B SO 8 HHE 4B WS 5 B 2k T Bk
MR IR ERRENE TSI Hak i L JUR T /R SO 30, 3] VCC S5t HL 7451 GND 5l
o 550 285 5 vy s ) 2% ARG T X 2% 22 1) 14 38 24 TR iR o
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7.4.2 # bl

To Optocoupler

R R

Primary Winding

———— e —

To Bulk
Capacitor+
)
~~~~~~~ g
el
£
=
o == - )
<
O Om
To Bulk
Capacitor—
7-12. LM5023 75 Jaiz~ 5l
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8 BRI SRS

8.1 B Hr

8.1.1 IR

BRI TR | %50 LM5023 PSpice A H5H LM5023 TINA-TI 25 Spice #i7,
8.1.1.1 fff WEBENCH® T E{@esl#it g
Aiikab | 8 LM5023 2% 3145 B WEBENCH® Power Designer /)% & il 41177 % .

1. HRBAENEIE (VN B EIE (Vout) Ml IR (lout) 23K

2. fERCA S REL , RAZ BB S L, WRCR. (S ATRA.,

3. A T SN A RS (T1) HAB T AT B vk 7 R HEAT EL AL

WEBENCH Power Designer $2it 7 @ Hl| R |, 3+2 %51 7 LR Aot D5 i kLS .
LRGN, ATHAT DU #4E

BATHAGE , WS E TP DA B

BATMERET B | 1 A FE R AR AR e

5 i) J 2 P AA R 7 R B B CAD #% 0% H

FTEN PDF # ik & ik SR E L=

2 WEBENCH T HMEZEE |, 5V www.ti.com/WEBENCH.
8.2 UYL HF

8.2.1 fHHX 1S

THZ R LA AR

LM5023-2EVM ZE 10 H & P 7%
1 /11 UCC24630EVM-636 65W X i #7 El Vi i fll#

8.3 WO EHTE A

FROCCREFERA |, 1§ SR ti.com.on LEMER SR A LA K ZEAE A AT RN, BT i
R B E S E . AREREAER | A OISO & BT P il .

8.4 X BEUH

8.5 FtR
WEBENCH® is a registered trademark of Texas Instruments.
ENERGY STAR® is a registered trademark of EPA.

JITA B bR 29 9 % B T AT & R 7

9 BT P sRiE Sk

T DU RS B DRSS T BE -5 24 R 1) TR AN (]

Changes from Revision E (July 2014) to Revision F (October 2026) Page
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PACKAGING INFORMATION

Orderable part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)

LM5023MM-2/NOPB Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SK9B
LM5023MM-2/NOPB.A Active Production VSSOP (DGK) | 8 1000 | SMALL T&R Yes SN Level-1-260C-UNLIM -40 to 125 SK9B
LM5023MMX-2/NOPB Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SK9B

LM5023MMX-2/NOPB.A Active Production VSSOP (DGK) | 8 3500 | LARGE T&R Yes SN Level-1-260C-UNLIM -40 to 125 SK9B

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

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

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

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

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

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

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

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

In no event shall TI's liability arising out of such information exceed the total purchase price of the Tl part(s) at issue in this document sold by Tl to Customer on an annual basis.
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TAPE AND REEL INFORMATION
REEL DIMENSIONS TAPE DIMENSIONS
4 |+ KO [¢—P1—
L Regic oy Rogic e o T
o| |e o Bo W
el |
. Diameter ' '
Cavity —>| AO |<—
A0 | Dimension designed to accommodate the component width
B0 | Dimension designed to accommodate the component length
KO | Dimension designed to accommodate the component thickness
A W | Overal width of the carrier tape
i P1 | Pitch between successive cavity centers
[ [ ]
_f Reel Width (W1)
QUADRANT ASSIGNMENTSFOR PIN 1 ORIENTATION IN TAPE
O 0O O 0O 0O 0O 0 O0 Sprocket Holes
| |
T T
St N Il )
H4-—q--4 t--1--1
Q3 1 Q4 Q3 | User Direction of Feed
[ & A |
T T
N
Pocket Quadrants
*All dimensions are nominal
Device Package |Package|Pins| SPQ Reel Reel A0 BO KO P1 w Pinl
Type |Drawing Diameter| Width | (mm) | (mm) | (mm) [ (mm) [ (mm) |Quadrant
(mm) |W1(mm)
LM5023MM-2/NOPB VSSOP | DGK 1000 177.8 12.4 5.3 3.4 14 8.0 12.0 Q1
LM5023MMX-2/NOPB | VSSOP | DGK 3500 330.0 12.4 5.3 3.4 14 8.0 12.0 Q1

Pack Materials-Page 1



i3 TExAs PACKAGE MATERIALS INFORMATION
INSTRUMENTS

www.ti.com 2-Nov-2026

TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM5023MM-2/NOPB VSSOP DGK 8 1000 208.0 191.0 35.0
LM5023MMX-2/NOPB VSSOP DGK 8 3500 367.0 367.0 35.0
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PACKAGE OUTLINE
DGKOOO8A VSSOP - 1.1 mm max height

SMALL OUTLINE PACKAGE

02
| Soacl— -

FPIN 1 INDEX AREA SEATING
‘ PLANE
) 8 6X ,/j\
—] == j T T
—-—] 2% 1l
|
[ ] + ‘ ]
— == |
L ) 5 L 5 0.38 \J/
I N S %0130 [c[ale]
NOTE 4
\f{ ‘\ 0.23
/
- <¥SEE DETAIL A o
1.1 MAX

L 0.15

0.05

DETAIL A
TYPICAL

4214862/A 04/2023

NOTES: PowerPAD is a trademark of Texas Instruments.

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. This dimension does not include mold flash, protrusions, or gate burrs. Mold flash, protrusions, or gate burrs shall not
exceed 0.15 mm per side.

4. This dimension does not include interlead flash. Interlead flash shall not exceed 0.25 mm per side.

5. Reference JEDEC registration MO-187.
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EXAMPLE BOARD LAYOUT
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NOTES: (continued)

6. Publication IPC-7351 may have alternate designs.
7. Solder mask tolerances between and around signal pads can vary based on board fabrication site.
8. 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.
9. Size of metal pad may vary due to creepage requirement.
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EXAMPLE STENCIL DESIGN
DGKOO08A "VSSOP - 1.1 mm max height
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NOTES: (continued)

11. Laser cutting apertures with trapezoidal walls and rounded corners may offer better paste release. IPC-7525 may have alternate
design recommendations.
12. Board assembly site may have different recommendations for stencil design.
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