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2o

T2 A g o P P A g 1 B, AT ST PR
FMEE L R RS T LT H € ) SR AN LR B TR RE .
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4 FR7= 5
BETR Vin ( BRE) Vour ( ®&XE ) lout ( AR ) ILimavg) ( BRME )
LM72630-Q1 70V 24V 3A (Rg = 8mQ) 4.5A
LM72650-Q1 70V 24V 5A (Rg = 8m Q) 7.5A
5A (Rg = 8m Q) 7.5A
LM72680-Q1 70V 48V
8A (Rg = 5mQ) 12A
5A (Rg = 8m Q) 7.5A
LM72880-Q1 80V 48V
8A (Rs = 5m Q) 12A
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2 VING P AR 5] IE R B M 22 MOSFET [l VCC Fa ks (VING). FE4E14 N v IR ANy N B
AR . A VIN 5B\ F 78 25 1 % A2 00 U FT BB R o
3 VING P
4 | csooT P | T EO I IRE I B OS2 IR £ CBOOT Al SW4 312 FIER:— /> 47nF F12% 558
5 Swa b |JF5IM. {E CBOOT Fl SW4 52 iR A 47nF [ %, 5] IE Py HERE 5T S5 1
SW1. SW2 1 SW3, TFi# ksl sz PCB LI HABFF I 51 .
6 SCL | 12C HH4H 5,
SDA 110 12C H¥m 51
PEM/ PFM/FPWM G F R RS MG . K PFM/SYNCIN 5] %82 2] VDDA LA F AR 17 FLAS
8 SYNCIN o K PEM/SYNCIN 5| i H ] AGND 7L 8k M T LARr 4 il vk PWM (FPWM) #RE AT,
PFM/SYNCIN 5| &S EAAERPERIN , LK P95 4% 5 SN g )42
9 EN/UVLO | FERE/RISBUE 51 1. Rt 51 BIIRAD A i P P Rl R IR I A h . RN ZEAERE DI AE , UKt
FUELERRR] VIN, B —ASFME LB/ 235 0 45 DL 8 UVLO B .
10 NC AR | JCEEDI . B EiERS) GND.
1 ISNS+ A LA I BOR BN o A3 PR B /R SCZE RS ISNS+ 5 054 12 81 A/ 0 eb YA o ) e BEL 85 1Y) e JaR 200
12 | vours A |G R RO (IR SCOE R VOUTS 5| IR # ki
WL 5% A 3 000 o
13 VOUTF P A OB S AT VCC m B AR AN« % VOUTF 5] JIZE 32 21 AH S i H B 25 3% 1) %t 0
14 CNFG/ A Fie B R R T S e K — A e PELES et LAV L 12C b I FH B4R H IMON Thit. #4531 L1
IMON S BRI L <200pF .
15 EXTCOMP A HMBAMESI . M5 ES SO T . E EXTCOMP 3] JIFT AGND 2 [B]3EHFMs4 M 2% o
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R 5-1. 5 MThRE (4 )

5118
FAO L]
we | &%
16 nINT O |hliglm. BAIIR—NRHOTEIL , (ERE A BRI LY ER
17 | AGND G | HUdhal . P LR S RS I s
18 VDDA = DY O B R PR 25t 51 . 7E VDDA FI AGND Z[RIEH:— 4> 22 u F B 2l B8 |, RThgsE
JEIX L5 ATRCE .
19 vee P |VCCHBIHUESIM. 75 VCC Al PGND Ik /> 4.7 u F IRetacss | Rl R i ik 2es| ik
A
20 SW1 P
21 SW2 P TFRBI. XEEBI TR IT R AL, AN EERBIEETT O (=l MOSFET ) (AR 1A A
Hegias (&M MOSFET ) fdfathdm 1o 1455 A HUERES -
22 SW3 P
23 PGND1 G
24 PGND2 G RG] . XL 5] AL BRI MOSFET [Ty sl 88| PCB LIRSt REZHE S
25 PGND3 G CIN MR .
26 PGND4 G
27 VIN1 P
28 VINg 5| ARSI BB 0% MOSFET MM, MER: I N\ A AJE B B AR . A VIN 5]
JEEAA A PR 35 ) B A2 0 R VT REAT
29 VIN3 P
30 PGND G Fethlas o I, A8 2 AN d FLIES R R G
(1) P=rE,G=H,I=4%N, O=5%ith 6 A=l
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6 A%
6.1 ZEXT B KB E
FERE A T AR S5 RGN 7S ( BRAEA A B ) ()
B/ME L SN Bfy
5] VIN %] PGND -0.3 87.5 \%
5| i SW #| PGND -0.3 87.5 \
5| R SW #| PGND , 4 < 20ns -5 90 \
5| R CBOOT £ SwW -0.3 10 \
5] e CBOOT #| SW , B## < 20ns -2 \%
5| R EN/UVLO % PGND -0.3 87.5 \
5| i H R VDDA. SDA. SCL. nINT. CNFG. PFM/SYNCIN. EXTCOMP % AGND -0.3 6.5 \Y
5| e VCC #| AGND -0.3 10 \%
5| VOUTF. VOUTS. ISNS+ % PGND -0.3 55 \%
Ell N VOUTS % ISNS+ -0.3 0.3 \
5| L PGND % AGND -0.3 0.3 \Y
Tstg WA -55 150 °C
T, TARSS R -40 150 °C

(1) A ERSRABE M ISAT AT RE S S IE K AR o 2N AR A HIVE (] FATRIRAAFAE X B2 N BAE Z & T4 1F DA A
FAFTRENS IEWIBAT . WUREB I B RS 775 ABKE X R AHVE [ VRN, ST REA S R IER BT , X r] Re AR 11 T 5
Ph DHRERIPERE | JFARALES 114 o

6.2 ESD Ratings

iz L: VA
NATR A (HBM) |, #74 AEC Q100-002 Frifk(") £2000
) B (1. 8. 9. 16, 17. 22, 23
v L Cel o +750 v
(D) FEHAERBE (CDM) , 74 AEC Q100-011 Azt | F129)
A3 £750

(1) AEC Q100-002 #57~ % Zi#% H8 ANSI/ESDA/JEDEC JS-001 #iush4T HBM 3 J3 3R o

6.3 EULBIT R
FETAE SRR TG A A ( BRAEASE BT )
&/AME PRARAE - IN | Hhr
Vin i N P P T i 45 80 Y
Vour B ETERE (10mV K ), FPWM it 1 24 \%
Vour Hyd e ESEE (10mV K ), PFM R 1 225 Vv
Vour B ESERE (20mV K ), FPWM st 33 48 \%
Vour Hidi s ESEE (20mV K ), PFM R 33 45 \%
GIY =GN VIN , EN/JUVLO , SW % PGND 0 80 \
2| R 22/’-\\“580L , PEM/SYNCIN , nINT & 0 5.5 v
NGNS VOUTF. VOUTS. ISNS+ % PGND 0 48 \%
PGND % AGND 0 0.3 \Y
lout i RE R, LM72880-Q1 0 8 A
Rs A H B 5 8 mQ
Ty TARGER -40 150 °C
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J b 2
6.4 AMEREER
LM728x0-Q1
B JESD 51-7 EVM .
RRX (VQFN) RRX (VQFN)
29 S 29 3|}
Roua N F e 3350 18.6 ® °C/W
R yc(top) SGEEANT (T ) FAH 31.6 - °C/W
Roys 45 %2 R AR AR 1.7 - °C/W
b7 45 R TERRFE S8 (T case-center) 1.5 7.2 °C/W
b7 S5 B TRHESHL (T case-max) - 0.8 °C/W
bs 75 2 i BRAIE S AL 11.6 6.3 °C/W

(1) BAXRWEBIRRHELZEL , SRR 1C BERBIR bR N Tt

(2) SERFEHI Ry o BN T EHEME RN, AR T3t BN XEERRE JESD 51-7 115K , IFE 4 J& JEDEC f L4171

PiFe RELAEIF AR SRR AT 1 RE -
(3) 1ES I EVM JIJ 45 FUEHRA R A A A

6.5 B RPE
Ty= -40°C & +150°C. HAUETE T, =25°C Al 4 FIUME (BRAEAH WA )
e WA BAME B BORE| B
HE (VIN)
_ Toian T agar Ve a7 o
la-sp VN e HLE
RIFX , Ve = 0V, Veg = Vigr + 50mV 8 0|
ViN=48V , T, = 125°C
la-sey Vin Rt ™ FEIF%, 0.5V < Vgy < 1V 310 uA
lo-READY Vi Bt ™ FEFFK , Ven = 1V 1 mA
lg-sLeep Vin BRI | 5V it | 25 X\E/N ij;k " !IFN%EQS,\/\/’FXBZ&;;NVZ%LCS - 43 100| pA
fEfE (EN/UVLO)
VsBy-TH PRUEXGGIN TGN Venuvio EFF 0.55 Vv
VEN-TH {FRE R THBRIME Venuvio EFF 0.95 1.0 1.05 Y,
VEN-HYS Jit FH H R AR i 0.1 \%
P48 LDO (VCC)
Vvcez VCC Fa k& lycc = 50mA 7.5 8 8.5 \%
Vyecpor) VIN % VCC W JE Vin =5V, lyee = 50mA 130 mv
Vyecpoz) BIAS % VCC JER4 Vyourr = 5V , e = 50mA 110 mv
Ivewm VCC i/ PR Voo = 4V 80 220 367| mA
P3%B LDO (VDDA)
Vvbpa VDDA Fa % H lypp = 5mA 4.75 5 5.25 \%
VuDDADO) VCC % VDDA EW§HIJE Vin =5V, lypp = 30mA 125 mv
lvppA-cL VDDA Hi¥it Rl Vbpa = 4.5V 36 50 67| mA
SHEWE (VOUTF)
VBias-TH Vin & Vyoutr VI ETHBIME 4.85 4.92 4.98 \Y
VBias-HYs Vin & Vyourr VBT 140 mvV
H IR (VOUTF)
0xD2[2:1] = 01b 24 mA
IpiIscHARGE T HH T8 P T 0xD2[2:1] = 10b 48 mA
0xD2[2:1] = 11b 72 mA
WHHEE (VOUTS)
8 R 15 Copyright © 2026 Texas Instruments Incorporated
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6.5 AR (42)
T, = -40°C £ +150°C. WAMETE T, = 25°C Al £ FAE ( BRAES AU )

25 WA B/AME  MBE  BRE| B
Vourun S/ PR A - 10mV 5 K OxDATI= 00, 0x21=0x6dn, Ty = ~40C 096 1 104 v
Vourin BNt LR A - 20mV s 05;'3:3[57}; 1o, 0x21=0xASh , T, = - 40°C 3.24 3.3 336 Vv
VouT(DEFAULT) BN R e 2318[57]; 1b, 0x21=0xFAR , T, = - 40°C 4.95 5.0 5.05 Y,
Vourmax) B R R B EA - 10mV 25K %F’}Hiﬂga%ﬁ; :Bgfgsom FPWM % 23.76 24 2424 v
Vourax) B LA - 20mV 2B K ‘jng[jl: jiéegxg :Bgfgeom FPWM £ 474 48 486 Vv
Vour sres i R K - 10mV 0xD1[7] = Ob 10 mv
- i LR 2B - 20mV 0xD1[7] = 1b 20 mv
REKAKEE (EXTCOMP)
Om-EXTERNAL EA #5553 SN A 1000 us
Bk SRR F] (PFM/SYNCIN)
ViL-SYNCIN PFM/SYNCIN % N\ B A% HL P 0.8 Y,
ViH(SYNGIN) PFM/SYNCIN 41 A B 2 FF 147 v
Afsyne [EEZE S -20 20 %
tsyNC-TON-MIN ARG 5 85/ TRk 58 25 ns
tsync-TOFF-MIN AR AT 5 (a5 Uk 5 250 ns
TFRIAE (SW)
fswi FEIRAFIR 1 0xD1[4:3] = 00b 180 200 225 kHz
fswz FFRARFE 2 0xD1[4:3] = 01b 360 400 440|  KkHz
fsws TR 3 0xD1[4:3] = 10b 540 600 660 kHz
fowa FFFHE 4 0xD1[4:3] = 11b 1.98 2.2 242 MHz
ton-miN =3 SRS S LRI 25 ns
torF-mIN 5 J K T (1) 70 125 ns
WBHENLR S (DRSS)
Afss R 10 %
fm WA 0xD1[5] = Ob 10 kHz
FYRIE 3
HARTF¥E R Vour (5V) T , 0xD9[3] = o . o
Veguv HJRIER UV B %. TJV= ‘_ 40 % +85C ” ” ’ "
ﬁxﬁ: BRI Vour (20V) FF% , 0xD9[3] = 83 % ol %
Vee.ov HEIE R OV BlAE 1 giﬁi‘;“:‘i]o\éog(i\é)sgﬂ OO0 1025 105 107 %
/'i]‘lf)XYHt BEE I VouT(20V) L7t , 0xD9[3] = 108 10 12 %
VpG-UV-HYST HIRIE R UV iR AR TR R P 1.1 %
VpG-ov-HYST HURIEH OV IR¥ AT R T 1.1 %
tpG-DEGLITCH B YR IE TR AS B0 D6 Jik o U8t 45 F (1] Vour FFeEk BTt 30 us
HEARS (nINT)
Vovz it JE Ay HIRE T2 0 Vour 17F , 0xD5 = 60h 105 %
Vovz AR AT 85E R Vour EJt, 0xD5 = 7Fh 136 %
Vova_HysT o AR IR AHXFF8E R Vour LT 2 %
VoL_ninT nINT & & LI | lorault = 2MA 0.4 \%
JE3h (BR3D)
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6.5 AR (42)
T, = -40°C £ +150°C. WAMETE T, = 25°C Al £ FAE ( BRAES AU )

2% Wk BAME MW BAE| i

SRe P — 0xD2[0] = 0b , SEL_FB_DIV20 = 1b 5 Vims
0xD2[0] = 1b , SEL_FB_DIV20 = 1b 25 Vims
FJRFFR
Roson(ts) #50 MOSFET 3 i il ITSJW =2 YN 48V, Veoorsw =8V, 22 mo
Rpson(s) %M MOSFET ‘5 #i fHL T,;=25°C, Vycc =8V, Isw = 500mA 18 me
PRI AR
thic-oLy W A S 1R Visns+ — Vvout > 60mV 512 FE 1
tHic-DURATION D 2 e e 8 ] Visns+ — Vvout > 60mV 16384 I
WFARY (OCP)
Ves-TH CS HiLHME £ ISNS+ 5 VOUTS Z [a|ilif5 54 60 66| mV
tpELAY-CS CS it %EiR 85 ns
Acs CS Jik s () 10 VIV
lgias-cs CS JRCK 24 N i B () 0.3 pA
Vcs-TH-NEG CS fi i LA 7£ VOUTS 5 ISNS+ 2 [a) il #5 30 mV
P4 H R PR
ILimeving BN TR LT IR B 5;5’;%5; Sme2, 0xD0 =0Ah , T, = -40°C 600 800 1000| mA
g ST B Roense —6ma2, OXDO=0AN, Ty = ~40°C 380 500 620 mA
ILMmAx) e KT L BR A B Rsense = 5mQ , 0xDO = 96h 12 A
lirve) PP e R Rognse  8ma, 0xD0 =64h, Ty = ~40°C 485 5 515 A
ILimMvAX) BT FL AT R A A S Rsense = 8mQ , 0xDO = 96h 75 A
ILim_sTEP S HLRBR 125 K Rsense = 5mQ 80 mA
ILim_sTEP S HLIRBR 15 K Rsense = 8mQ 50 mA
$H R MG IEE (IMON)
AimoN lout HEMM Ves B Vour IR 5 Ty= -40°C % +85°C 24.5 25 255| VIV
VorrseT lout M TR 28 i #8 HL TR T,= -40°C & +85°C 0.98 1 1.02] Vv
L4 FE 4 #M& (CDC)
Acpc K HLS R PR 2 0xD8[5:0] = 3Fh 62 VIV
Acpc_sTEP P2 1 B A M 25 0 K 2 VIV
HATHHIMLR (SCL. SDA)
A LPNEER S 2 \%
Vie LN IR 0.8 \%
VhysT i IR ¥ 320 mvV
Vou iy AR HLT loL = 3mA |, Hrifs 20/ PR = 0 0.4 Y
VoL AR loL = 20mA |, PR+ fiat 0 0.4 \%
In N R LI S IEREZE Vo -10 10 pA
he LD = 5| %% GND -10 10 pA
Cin EIPANCER A 5 pF
#SRHE (TSD)
Tssp AL RE LT 175 °C
Tynvs i () 15 °C
(1) WREEIHEE. REEFNHR.
10 R 15 Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM72880-Q1
English Data Sheet: SNVSCT4


https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS500
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS500B&partnum=LM72880-Q1
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com/lit/pdf/SNVSCT4

13 TEXAS
INSTRUMENTS LM72880-Q1
www.ti.com.cn ZHDS500B - APRIL 2025 - REVISED OCTOBER 2026

6.6 5 1T I B AR AU P EER
15 12C HURANR BT Y ( FRARSISMUERT )

BME  AHE BAMHE| Bfr

FRAER >0 100| kHz

fscL SCL 4 Sud SN >0 400| kHz

R AR >0 1| MHz
PRt 4.7 us
tLow SCL A& H i (] PO 1.3 us
il SU SN 0.5 us
FrififsE et 4.0 s
tHiGH SCL i HF PRI 0.6 us
PR AR 0.26 us
FrAERR 4.0 us
tHp;sTA J BB R B 4 IR ORI (] STEIEN 06 us
R 0.26 us
(IR AEN 47 us
tsu;sta ) Bh B EE 5T B 5% IR R ST ] P 0.6 s
R PR AR 0.26 us
PRAfERE N 0 Hs
tHD;DAT B PR R 1] P 0 us
PR AR 0 us
(RIS 250 ns
tsu;pat K v B [ Pd A 100 ns
PRI 50 ns
PR 4.0 s
tsu:sTo STOP & FH) LI [H] P 0.6 us
R PR 0.26 us
FRAER 4.7 us
tsur STOP Fl START Z [] i)k £k 725 PR B[] PR 1.3 Hs
R AR 0.5 us
PRt 1000 ns
t, SCL #1 SDA L} i) P 300 ns
PRI 120 ns
FRAEAR 300 ns
te SCL Hl SDA "N HF ] PRifizt 300| ns
PR AR 120 ns

FrAERR 400 pF

Co TA BRI AT PRg A 400| pF
R 550 pF
(IS 3.45 us
tvp:paT HHEAT 20 ] P 0.9 us
P AR 0.45 us
FrfEfsE e 3.45 s
tvp;ack KA R A ) PR 0.9 us
PR AR 0.45 us
tsp N T PP ad L
R 50 ns
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6.7 SRR
T,=25°C, FRIESAH WM.
100 100
L] —
95 L a— 95 — E—
90 90 - — ]
4 / [ —
0\\0/ 85 // § 85 A //
S 80 3 80
75 75
/ / — Vour = 20V
b VOUT =36V — Vourt = 15V
70 — Vour = 28V 70 ] — Vour=9V
—_— VOUT =20V ) — VOUT =5V
65 65 -
0 0.5 1 1.5 2 25 3 3.5 4 4.5 5 0 0.5 1 1.5 2 25 3
Load Current (A) Load Current (A)
ViN=48V , Rg=8mQ FPWM #5{ VN =48V, Rg=8mQ FPWM #55{
fsw = 400kHz Lo =22 HXGL1010 fsw = 400kHz Lo =22 1 H XGL1010
Bl 6-1. 3% (Viy =48 V) Kl 6-2. 3(% (V|y = 48 V)
100 100
95 P gt 95 = —
[ grs
90 / 90 A 7
‘o; 85 %’ 85
5 / 5
o 80 o 80
= =
w ] I
75 75
_— V|N =24V I _— V|N =24V
70 — V=36V 70 — Viy =36V
— VN =48V — VN =48V
65 65
0O 05 1 15 2 25 3 35 4 45 5 0 1 2 3 4 5 6 7 8
Load Current (A) Load Current (A)
Vour =20V , Rg = FPWM #zt Vour =12V, Rg = FPWM £
8mQ 5mQ
fsw = 400kHz Lo =22 uH XGL1010 fsw = 400kHz Lo=8.2uHXGL1010
A 6-3. ﬁ& (VOUT =20 V) & 6-4. ﬁ& (VOUT =12 V)
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6.7 JAIRFE (5£)
Ty =25°C, RIS B

20 60
b V|N =48V b V|N =48V
55
< 16 .
=t < 50 A
z 2 /
(0] -—
£ S 45
3 12 g —— 4
c O 40
g a
S [9]
= 8 5 Q@
2 / n 35
2] =
3 | g 30
c 4
25
0 20
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Temperature (°C)
A 6-5. HIASCHT IR SEE KRR 6-6. M EEIREH SBEAINRER |, Vour =5V
1.04 3.36
& g 3.34
>~ 1.02 o
(0] [}
g g 332
= -
S —_ s ~
é ] —— § 33 ~
= I 3
(@]
2 \\\ S 328 ™~
2 0.98 B ~~—_
iT X
w i 3.26
0.96 3.24
-50  -25 0 25 50 75 100 125 150 -50  -25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Te mperature (°C)
K 6-7. e R ESEERAIRR , Vour =1V & 6-8. Bl e BESEERIKAXR , Vour = 3.3V
5.05 24.25
3 503 K 2415
= o
Bl — 3
S 501 L 24.05
2 5 — \
5 =3 //
£ ™ £
S 499 g 23.95
> <
[Te) N
T 497 Z 2385
4.95 23.75
-50 .25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
B 6-9. Fszi L E SBBENEIXR , Vour = 5V B 6-10. Eetiit 2 R SEBEFMRE , Vour = 24V
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6.7 SRR (22)
T,=25°C, FRIESAH WM.
112 98
s S — Falling Threshold - 95%
g e —— Falling Threshold - 90%
° []
% 110 é 96 —
= < o —
s s
o 108
E E 94
9 S
g 106 3
S
o . —
g - B
Q 104 [—— 3 9
E — Rising Threshold - 105% 2
o — Rising Threshold - 110% o
102 88
%0 2 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Temperature (°C)
& 6-11. PG L EBESRERMXER & 6-12. PG RIS BIE SR ERKIRF
60 40
— High-Side FET
—— Low-Side FET
50 35
g
£ A —~ /
@ 40 — @ 30
5 e : —
2 30 L T 25
[7]
@ / ] 5
O 20 — S 20 e
E 4—// /
10 15
0 10
-50 -25 0 25 50 75 100 125 150 -50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Temperature (°C)
&l 6-13. FET S:# m.fL S5 HE R IR R Kl 6-14. B SER A SRERKIRA
~ 253 <
§ g 102
£ 252 2
3 S
5 kot
£ 251 g 1.01
2 / °
< ~ _‘Q__’
e ~ — —
= 1
= 249 2
C
o S
5 >
O 248 7 099
a =
3 5
O 247 =
-50  -25 0 25 50 75 100 125 150 £ 098
Junction Temperature (°C) o -50 -25 0 25 50 75 100 125 150
] 6-15. IMON ik 223825 15 0L B ) 2L 2 Junction Te mperaturfz (°C)
/& 6-16. IMON JBK28 B K s S ) IR R
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7 VE4H B
7.1 MR

LM72880-Q1 J&—#k HAEIEE (CC-CV) HMATThAEM 12C 11 80V BIK | R b P s ds . %381 B 7EA
R B 28 12C 42 TR HI 2% (55 TPS2674X-Q1 %% USB Type-C PD #5443 ) Fi& 18

T A %A P (AR A i B AT S T B PR R PR R A e R L R R R R B R T e . Ak
FEM) CC-CV #efE b n] st fE A X 5 18 R X M I Jo 4 e 4 . iZ 284 A R0 (VIN A1 VOUTF )
VCC i E#S FH T AR E USB PD il 2555 43 f sk it s A8 K VDDA Fa)E%% . 12C 8 10ZEFLL 10mV 5k
20mV Fpb K BRI R DL S0mA [P K BT s R R, DA B R R OO K
R BT IR RME L i RO T R L R PR M A

R L2 VOUTF 5L, Pl K R EE AR T i A\ FUS B B R0% o TSR ) — A 0 DD RESCHF AR L 3
I (DCM) 384T , MMk — P 4R m e B T BRCR I B R T R 40 HE -

LM72880-Q1 I H A — R H 4 etk L4 BAT AT g A L (0 i HE R s RV s (R BAT A G Ao W A 5 Py e 0
ORI BT RS RE L] T B ARSI A THR nINT 4528

LM72880-Q1 4K T % T10) i DA L4 45 45 F EMI ARIERIEER | SErk 035 CISPR 25 5 SHRift | Hostt A 4%
EMI k. SUBEHLIES (DRSS) HA i HE (I 0 EMI (552

LM72880-Q1 % 29 511 VQFN 3 | a4 Z M VIN. SW AT PGND 15845 |, 7] 5 KPR B ML i B iR .
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7.2 ThEETTHEIE

VOUTF
Otk ] PFM/SYNCIN
PLL AND
VIN VCC LDO OSCILLATORS
ACTIVE DEM/FPWM 4 <
vce VCC (5V to 8V DUAL RANDOM
{ ) DISCHARGE SPREAD SPECTRUM
(DRSS)
12C —p
VDDA VDDA LDO VDDA (5V)
12¢ DAC
DIGITAL CONTROL
REGISTERS L] niNT
HICCUP FAULT A
TIMER e— 12¢ v
512 CYCLES TsD
scL
12C <4— 12¢
SDA
HICCUP  ILIM
EN/UVLO [}
GAIN = 1
+ ILIM vee
GAIN =10
ISNS+ E
VouTs | Boor -
o WLO _ {]cBooT
GAIN =25 VIN
12C ADDRESS \ AR
LPF
DEMIFPWM —»
CNFG/IMON [} CNFG |
DECODER HiccuP —p] |
PWM
L COMPARATOR
Rope %
coc :; IDAC IMON > IEAgm o
Viser R Q e {1sw
e coc | PF —"p+ s 5
L IMIN SELECTOR
Resr S | VDAC Vege N\ VEAGM LEVEL vee
Ves 4| SHIFT
» + ADAPTIVE =
DEADTIME 'I:
Rees
EXTCOMP [}
»——{ ] PGND
»—» SS =
AGND E]—_L
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7.3 RetEULEA
7.3.1 A BETEHE (Vi)

LM72880-Q1 Mif N & LAEVE N 4.5V & 80V. Z#sFH T M 12V, 24V Fl 48V {RZE 2 R BEAT [ R %
¥, LM72880-Q1 1 A LDO it il SRS A il X 324k 5V 2 8V VCC fin & HLE LA 5V VDDA L.

ERNBEN S, itk VIN 1 SW 5| JHITE 28 % 5k 513k Bt S A4 N AL 87.5V Hy4xt fi K HL R A e (. Wik
B, A% 368 Tk 3 2 5 | A & 5 e KUEE , AT RE 25 3513K 1IC. 1845 PCB LR AT R A ke a3, J15 FH & ot =
N 55 5% L 28 R B KB P St k2D oL T 3o i AT R

2 VN T Vout I, LM72880-Q1 kit tope F HALA FC VR il 285 5 2 b B 2 K2 99%. WS K 7-1,
{7 1 SR8 LM72880-Q1 {7 3k A\ A =K.

(1)

tp
i = Vourx (2 )
IN ouT tp — tOFF

o tp = R
* torr = LKW [A]

VIN

VOouT

PWM Mode

Approximately 99% Duty Cycle

Low Drop-out Mode

sw one IJ two ” three
torr skip torr skip torr skip

A
\
A
\

|

55 55
up to fifteen ” up to fifteen

torr skip tore Skip
B 7-1. EREEREST

7.3.2 B/ E BIRFE/ L7 (VCC. VDDA )

LM72880-Q1 & — AW E Ik VCC B f L8y | A2 K25 NI MOSFET MR SR sh 25 3 At B i . S
LR 51 B (VIN) A B &R 2wk 80V s N LB . (B2 , BN HEEKT VCC ¥ E S H - i , VCC HE4
BREE VIN 38—/ INE R

Mg < 5V I, VCC fhi B A4 5 2% % B o 8V, 4%t s B M 5V ] 8V 3 H. BIAS_EN {74 & Al |
VCC M B 2850 H i S SR EE S i R . M s = 8V IF |, VCC i B ek 2s i v By 8V. TI 2tk
4.7uF HA#M VCC 5| %23 PGND.

LM72880-Q1 it & — Mk tEfaE4% VDDA |, i 548 VCC fa ka8 b /E A% N -4 5V %t . VDDA i
ALFEEC T ThBE R AE N I A B da ) FE B it e . VDDA Hf5 50mA (8R4 ) BRI, AT T TPS2674X-Q1 4%
AR E USB Type-C #5352 se il . {8 F — A 22uF P 28 2555 % VDDA |, DL SZIRAR I A5 Py 36 0w B FiL %
o

7.3.3 1#4% (EN/UVLO)
B RE S ERE S iS4 80V HLE. W EN 5 IgH. %= 0.55V LR , LM72880-Q1 4 F kM= | skE Vi I

HLJTHAE g N 4.7 u A (MAE ) o SfEAREHE N 0.55V < EN < 1V i} , LM72880-Q1 At FfLi . 7EF5 ML
T, BEH VCC Fakds. BN T A RABEAT . S EC e |, RN 8T IR C | B g N
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310 A ((HAME ) . B ERT 1V i, LM72880-Q1 7£ 100 us ( H7H ) fIHRERI RS IEIR 2 J5 kb Tl 2
B ERERET |, 12C BOmH , SEARTIF R, H g RN 1mA (#4418 ) . OPERATION Zi 74 (1
CONV_EN {7 &5 , LM72880-Q1 & 3h ik N TAERE R .

FH P38 mT DUASE F AR ifE CMOS i%‘iia%[iﬁ%%)i’ﬂ% LM72880-Q1. &1 2.0V [ H K4 )5 A LM72880-Q1 , ik T 0.4V
F) HEL R 2% T LM72880-Q1. , VFZ N AR A2 28 108 B2 5 28 Ryyq AT Ruye (0 FE TR ) REE SRS %
) UVLO Bff. 4 LM72880- Q1 ffﬁu)\%ﬁ () B TR) B B A T3ROS S TR B, T @ ORI 50 BE 1 BN
45V 8. TIAZEBCE EN 5] {25 .

FELE E AN FIE A ERESL T, ATRMER 7R 2 Rt 5 UVLO M. EN HUEKIRHF Vennys 9 100mV B
EN 5 ETHBIME Venoth B9 10% , BRSNS I L HS 2 i\ 3 LS Y 90%

VIN(on)

VEN-TH 1)"Ruvz (2)

Ruv1 = (

7.3.4 FFRHFE
W% 7-1 %8 MFR_DEVICE_CFG_D1 #M4 AL B F A2 1 FREQ £i2 , X} LM72880-Q1 1R ¥ 433t 17w iz
R 71, PR ERE

MFR_DEVICE_CFG_D1[4:3] TP R 1%
0b00 200kHz
0b01 400kHz ( BRIME )
0b10 600kHz
0b11 2.2MHz

Bk

A EEERISS R, FRBESTERE R RMR N, THEREE Viy BER .. B 2.2MHz 1217
BRI Vin < 36V, HH75 FE R GO dar H FLR

TERARM ViN 2R, 40 MOSFET [ i i [H)HE i 4 2 152 B (1R 2% A A, LM72880-Q1 & ZEKAZ il IE 1)
FFRFW , EE] PWM A7 d o 1 ) 8 b 2 o K i A I RS R AT . BRI R |, SR 28 2 705
AT, HRNZE I A A B E AR N R e A Y .

AN e 7 A DR U AN L HE P e tow R TF R | topr(miny A& B AL S HTIN ] 70ns .

tsw
VIN(min) = Vour X (m) (3)

7.3.5 XXEEDL/ZHT (DRSS)

LM72880-Q1 e (XU FEHLE A (DRSS) LhfE , WI £ 95 M Vi [l A AR FL ) EMI. DRSS e R AR A = f1 1 i iy
25 5 o2 A S RE AL VA ] AR 45 1 o A=A R A B v 1 R SR AU v P RE RSB 4R T
RO 0 fE

%5EI_L/H?E?H E%%%ﬁe WES , DEREE D BUEZ R b AT bR SR AT AS [ (1) 451 BRI A ] 1) 47

WA FER o 55 (RBW) uﬁ RBW X FE AT e A e . 5, CISPR-25 %3k 150kHz % 30MHz #i AA
9kHz ) RBW. é%ﬁik? 30MHz It} |, Fr&E ) RBW & 120kHz. DRSS 3@ i A4 = # 1 il A sy 3% 8 BARE AL
#), R EAE RBW 244 N0 EMI PERE |, & 7-2 AR, TEMRHE (150kHz - 30MHz) + , DRSS Ijfg
iSRS FEKZIE 15dB 1V, 1E = (3OMHz - 108MHz) 4% G R &K% 5dB 1 V.
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High RBW Low RBW

"]-L DRSS

>

Clock Frequency

\ 4

Time
A 7-2. XUBENL R SRS
Wit E DRSS_EN 1) H DRSS MjRt. iHiEE , JoH PFM Zhig)s , Joikidit DRSS/SYNCIN 5| JIHEAT #0As
BilE 2P
LM72880-Q1 it SR APl AR | MR4R L 7-2 B BAR .
2% 7-2. DRSS # Mz k£

DRSS_FMOD e
0b0 10kHz
0b1 2.5kHz

7.3.6 ZE5)

LM72880-Q1 EA vl i a2 . B8 3hIh e 1L Fa [E 2318 iA B R A4 AE A, RO nl o2 3 3N FiR
o

W2 7-3 , {8/} SOFT_START_TIME {74k o s 5124

R 71-3. WRsh R RE#HF

SOFT_START_TIME e EER
20mV VOUT 5% 10mV VOUT 5K
0b0 5V/ms 2.5V/ms
Ob1 2.5V/ms 1.25V/ms
7.3.7 B B IR B EE

it 1% E VOUT_COMMAND Zi7748 | il LM72880-Q1 it i E 4w Ae Ay 1V & 24V (25K 10mV ) 5 3.3V
248V ( HKA 20mV ) . 7E PFM B0 FigATh |, iR 7-4 i/ R Ya R . 72X H i R it T A 2 T
HRER 7-4 M EED K.

R 7-4. fr ) R RSNV Bl

SEL_FB_DIV20 RS K TAEBR it RV
0b0 10mV PFM 1V % 22,5V
FPWM 1V % 24V
0b1 20mV PFM 3.3V % 45V
FPWM 3.3V # 48V
#IE

2 40F PFM #:00 |, & MFR_DEVICE_CFG_D9 ##£#% %) OUT_OF_AUDIO iz P fo¥F PFM =
) SE B g R VS
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Kb T 5245 00 % R R R T AR RIS TR) , WS MRIE SR 7-5 B VOUT_SLEW_RATE 7 K 8 246 B R B R . iH51E
B, X A AR AT T B BB, G R R AR R T RS 2 BT B BR AR . UG LA PR R AN 7 E A BR AL
HIFEM . 7F PEM 8530, Bt He s i 43 2 52 6 38 Ha e R 40 5 10 A 050 F FL Y ) BRR A6

R 7-5. Fi BRI RERE

VOUT_SLEW_RATE VOUT E#ZZE
( 20mV VOUT #+ ) (10mV VOUT #& )
0b00 40mV/us 20mV/ps
0b01 20mV/us 10mV/us
0b10 1mV/us 0.5mV/us
0b11 0.5mV/us 0.25mV/us
7.3.8 A A FE-Z 8T JH]

Fe /N b PR A Y A AE PR R 0 LM72880-Q1 B s R AE AT B R AT T 96755 RUBK T 8 ton(miny
ton(miny I RGIER ] 145 I RIR T Vour/Vin B RE R o X T [ e i PWM Ja4T , Hi R S i b A
i JrFE 4.

Vour
VN > tON(min) X Fsw 4)

Hrp

* tongmin) N 25ns (BT ) .
* Fsw AJFRAIE,

AR PTG R HOR AT & BB A, LM72880-Q1 2 Wil 5 I Sl R I AT A A DI o ik o B BR A S , LZERF
EH FE Y

ST 55 VN N AR H T, — R AT 208 LM72880-Q1 T e ki /2 7 fE k4 B EsR .,
7.3.9 WEHEE4EH

LM72880-Q1 R AP MR © — > r I ER A — DRI, DU —A> IMIN B FE 23D Retk | iZZhRe o] b
3 SR T PR A B 15 2 TR s A P R B R 22 TROK 5 (0 i P o IMIIND 325 3568 T R Bl A1 ) P SR A 1L
(CV) SfE (CC) T, ZIhAEH AT sLHL CC Ml CV #AEZ M J4Es: 4 | W~ E TR .

IEA gm
Vivon -
Viser — ¥+
hea MIN(liga,lvea)
»—O i EXTCOMP
L
VEA gm Ivea Rcomp
VRer - IMIN
Internal FB —»+ SELECTOR
SS —»+
:|: Ccomp
& 7-3. XU EEZEH T HE A
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7.3.9.1 HEIFBRRZBORES
TEHL RS R IR, LM72880-Q1 B A 3G a6 5 T UK S | ZHOR# 27= A2 5 P30 e it LR RN n] 2 R RS 25 B vE e
JE VRep Z Z R ELBIHRZ B BOKESHIEE SN 1000uS. IR R 2 UK RS 2 NS i/ NI RE B IMIN 2k 8%
TEFER E LA B R 22 JROR A% I I I AT F) , n F ETR

LM72880-Q1
ZHDS500B - APRIL 2025 - REVISED OCTOBER 2026

SLOPE
COMP /1/1/1/]
Reoc RAMP l
q CDC
IEAgm PWM
OUTPUT COMPARATOR
o R QP
Resr % v, VEA gm —O/O CLK =
o 20— Sols op-
Internal FB +
_SS |, IMIN
R % SELECTOR
FBB
[Lextcomp
Rcomp

I CCOMP

B 7-4. s RIFEE T RETTHE R
PR P2 R S T B AN AMEE R 2 o T3 SR P 11 2R 2 o) 4 R ST B e i R A s

7.3.9.2 R BRER KR

TEHREHIARE |, LM72880-Q1 B A maiE SHORES |, ZMCRES 2774 S IMON HIE Viyon FI A 4mFE ISET
FEUEHE Viger ZZE LB R ZBT. BN SN 1000uS. HIRIA MR ZE KRS E N /N e IMIN
IRPRAR IR PR B RIS R ZE IO A ) R B T4 ], i N ATR .
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I
—
ISNS+ T~ T° VOUTS
SLOPE
>
i come AN
L+ ¢ 1 RAMP
GAIN = 25 GAIN =10
PWM
Vivon IEA gm COMPARATOR
) =id - + PWM
EEEE— >
IDAC [ rr } + _KO R Q v
J S| CLK —
Viser »—0 —»S Qo
IMIN
SELECTOR
VEA gm
OUTPUT —
CNFG/IMON | L EXTCOMP
R g
CNFG RCOMP
1 — Cur

I C:COMP

A 7-5. BRI BRThRE T HE B
L R R B B AT w2 T RE . {8 MFR_DEVICE_CFG_D1 27 /7 2s ) CC_COMP £ 3k % B #ME I [a] 3
B PRI ( Rout A1 Cout ) & SIS [a] 5 H AR i 4 M2 i [8] 3 B
7.3.10 H/4%5# OVP
LM72880-Q1 HA& wl gmiea ik =Y.

ERANEIL S , LM72880-Q1 OVP & il 4T J5 FPIRAS |, OVP [RIME 1% B N EL 1 5E (% Y B & 110%. 4% R 8
i OVP WI{ERS |, #8fFHlrroe , fif VOUT 75 AUl , JF% B STATUS_BYTE il STATUS_WORD {748 H 11
VOUT_OV fi.

7.3.11 B %57 ILIM
LM72880-Q1 A5 A 4 F2 - 4t F iR PR A

P23 far HH R PR G I X N 8 AL DAC #HTgmAE R B E . A7 4 0xDO + i) AVG_ILIM_THRESHOLD =
B, 1& 0.5A (0.8A) Bt 7.5A (12A) Ju [ 4 1% B P35 4t It BRI, 2PKH 50mA (80mA) , FEHEFE A 8mQ
(5m Q) K& HLBH

LM72880-Q1 it A4 MFI Difig , Wi s A HAE B R IR ) 3A BRBEAR , W% Zh RE & AE AR 19 ATRT 1ms Y
1% 1.67 & A5G e 1 AR il o 8 I A7 A7 4% 0xD9 i) MFI_EN K2R 5 FiZ DI R -
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7.3.12 IOUT 4513

AR R R B IS AT R, A LM72880-Q1 1) IMON 51 BT Dy~ 45 P [k s HL JAE B A #60 te fm H PL I s 00
Fro ATLUE I FE30 5 AL IMON 5 AL i H s 132 T 47 HELBG S LU

VIMON — VOFFSET
A wRe (5)

IAVG = ~"AMoN X Rs

L

Vimon 7= IMON 5| i (¥ H &

VorrseT A& 1V ( SLRME ) % H g I AR 3 fm F2 L s
Avon A& 25V/IV ( JLRUME ) % ERL IR I SOR A 1A 25
Rs A& 8mQ ( HL7U{E ) ARG e BH

7.3.13 BIEEH £

LM72880-Q1 EA HL45 Mz (CDC) $#tE. CDC Hrik: SR a4 sy Al g f2 ) CDC 34 25 R34 nfa s E |
DLHEIY USB Hi4h F (R[5, CDC 25T 7E OV/V % 62V/V JulE N 4ife , KN 2VIV. ¥ CDC #4251 B it
TSI SR BB R 2 LLiE . flan , iR gismpH )y 150m Q |, FriE Gl EFHy 8mQ |, MFT# ) CDC
WA THE N 150m Q/8m Q = 18.75. F AL n] 4ufsE CDC Hi#ifH oy 18V/IV.

i 75 f7 %% 0xD8 1) CDC_EN {7 J&5 A HL 25 s P4 o 7 /7 %% 0xD8 H11) CDC_GAIN FEB ik & CDC 1%
2. Fln , T CDC W2k B N 18VIV , Tk CDC_GAIN FE# B N 18V/IV / 2VIV(LSB) = 9h.

7.3.14 RIF 42

LM72880-Q1 F F i A o i A5 A K T 50% 1915 S EE IR LN SRR b |, Wm4eRifagiatt. afLME L
NIRRT R, DUROEEE T B ES T FR AR — 5 RER M

\

_ VourlV] x Rg[mQ]
Lo(se) = ~40x Fgyy[MHZ] (6)

o HBERR/DN | REEEE H IR A O (B ER K, IXRE ] DUR AT RE BN R ST BRI EA |, R s i s N =
B RGO IR NG FIR 2 S R SRR R %

o HEREEROR , RRJERES H AT A UG (I AR, IR ] DAY R SR IE(E AT RMS IR, AT HRE R Bk, H
T B K ) H 2R A R S AR S U

7.3.15 2R Bk

7-6 JEoN 1A% 43 VA H BEL 2% 3R AT 1 L KRS FRLRAS N o DL B S Ak W I H R S R, DAE A TAR IR TR A

PRALUER PO R . S T B 1 R AR DU AR AR, 3 AE RS A i 2 TR — MG £1%

KESTAEME | FR@ /R SCER 7 FUEE ] LM72880-Q1 HE AU MUK A

W EAGIF M ISNS+ 2] VOUTS FIIGAE 243 RS S HEaE A H e BR ) B AE , FELIA PR 1) b 4 3% 4 37 B 2% 1 AH N AR

AT, BX 5 2% i L She B A2 ) 30T R B sl o s P DA 2 2R 20 It LB

VCS(TH)

Rg = AT, (7)
lout(cL) +——
He
° VCS(TH) 5‘5 E‘]Eﬁf}ﬁﬁ{m Iéﬂ{ﬁo
* loutcr) R BEM , ZE B E KT HAABAN , LG 028 A Y 6] i I Lo Beas K AL b Az
o Al AU KR SO AL
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j“j
s

p——1 Vour

—_——Co
LM72880-Q1

— Current Sense

L VOUTS ~ Amplifier
:[: ISNS+
LI *

CS Gain =10

Bl 7-6. J3-¥i P VAR B S
AL AT I EEIR (toeLav(cs)) A 85ns. (T LATS 22 2ORTH 5w Tt AL B (1 HL ek i L it b

(VIN - VOUT) X tDELAY(CS)
IL(overshoot) = Lo (8)

FERL AT, MR SS MR A 7ELL FB &1 75mV. SS #IANAE K AE 8 M it /G FH o 1% ZERI R
SS FJ AR R B i i S IR A A, AT 7 LK A2 300 1 e B e T

7.3.16 BraeE=CE IR

LM72880-Q1 5 N #BIWT e R Th e . KA BRAE U | 512 AN I I E 2 218 W 508 31 41 58 S T
X 3 8 1328 JE 3 B O PR ) A AT T e T SR R 5 8 DA I o R 30 T S R e A PR A AR L 512 AT
B0 . £ 512 ANEIH GG , WEBUa sk , H s AR eRsh#s i 25 /. 2R , 16384
THEER S E . JiHBEsiA R 16384 J5 , WEbUaRsh& el , Mt S EH A5, FE - A58 shm LU
FH R R W i FEL R ) 50% Z R, Wi st i PR AN 2 ) .

] HICCUP_EN 137 % J& FH 5l 24 F W 2245 2

7.3.17 1A & (CNFG)

fid & T LM72880-Q1 12C Hudik , 3£/ A T IMON Ihie |, I3 7-6.

7t VDDA =T 3.8V (LAY ) J5 , Mo KAE 8% CNFG/IMON 5] i, Bt BASE 5 B k. 22050 ¢ W f 4T I
LM72880-Q1 i NHLJE , Bi#E ¥ VCC [#IKZE 3.65V LAT , ARG A REEWACE S, K 7-7 Bon THRCER A,
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# 7-6. BIHE
Renre 12C il IMON
3.01kQ 0x6A 2%
9.53k @ 0x6B A5 H
19.1k Q 0x6C B H
29.4k @ 0x6D 2
41.2kQ OX6A Iz
54.9k Q 0x6B R
71.5kQ 0x6C Ja H
90.9k Q@ 0x6D Ja F
EN/UVLO
vCC
VDDA s
VDDA
10ms
CNFG_START <
12C_READY
100ps
CONV_EN < >
(12C Command) CFG TIME
Ssunlema\)
& 7-7. BB F

7.3.18 BRIPHIE R #) (PFM)/ [d6

LM72880-Q1 #&ft— D AT HIhAE , ATE Az Reskps L0 MOSFET i Bl al ( IA B IR ) rf. %
XFARE 5 (DEM) BEATECE N, 0 RO 2 F s R SW R T A I B 1 B ] B, T S R AR A
MOSFET XlWr. XAhHECE L H AR MBISAT N DR BRI, & - 4% DEM BB &S/F & IR st
SO 168D X 28 e 2 P ) T2

AT E TR PFM/SYNCIN 3| fl5i# OVERRIDE_PFM #1 MODE {7 /TR E . &5 H & A |,
MAERMHEZMH FLIAELSL FEENX (DCM) E17 , E¥ PFM/ISYNCIN #E#:%| VDDA , i & X &
OVERRIDE_PFM #1 MODE {7 . 15 5 2o i ik 58 W i (FPWM) %2 T @A (CCM) 217 , 14 PFM/
SYNCIN #$#: 3] AGND , 5# % & OVERRIDE_PFM 17 LA K & {7 MODE f7. & , “WEHESHAZIER ,

PABH IE7E PEM R B T S sh A A] U A FER . RS SR, 4% e R BRI R e B, 22 DCM 12T
AZy CCM , M 7 ik L vk e AT DD S B iz A7 15X, (H2 B R 2/ 10Hz. A PFM P3R4
FPWM 1217 AT FH R0 R) B e 1t R gt . 7E SRS b, SR % B9 K1 100mA |, A PFM §)35: K
FPWM Z AT 1ms MIRHAI AT . FIRE |, 3FF 1mA 244 % i, YIsGE s al £ L += 8 W itE17.

£ PFM  f1 FPWM 2 B % #8188 A f A JR MR Th B8, DL 45 B R e R . fE A
ACTIVE_DISCHARGE_STRENGTH f7i& 4 24mA. 48mA o 72mA E sl 8 .

Copyright © 2026 Texas Instruments Incorporated TR 15 25

Product Folder Links: LM72880-Q1
English Data Sheet: SNVSCT4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS500
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS500B&partnum=LM72880-Q1
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com/lit/pdf/SNVSCT4

13 TEXAS
LM72880-Q1 INSTRUMENTS
ZHDS500B - APRIL 2025 - REVISED OCTOBER 2026 www.ti.com.cn

T SR T T ) K S R (FPWM) BGE4E Sl st (CCM) 1817 , i PFM/SYNCIN i£#:%] AGND. 515 |, 824
# LM72880-Q1 £ iR} , LM72880-Q1 M PFM YJ# oy FPWM £, YI#y FPWM 1247 Fir FH i s 1) Bk -y
M. EMAN S R KT 100mA | NI PEM )4y FPWM AT AT 1ms ]
WRET . [FIFE , X 1mA 7245 g B, DIl nr e JL =8 Wik T .

¥ EfE LM72880-Q1 5 AERUR[FI L | i H) PFM/SYNCIN 5| Bt in— A2 4 P s s 5 ( KT 2V)

LM72880-Q1 A [7]3 & Cymfe i ) £20% , fx KN 2.2MHz. ) 2706 284 5 802 /N T 100kHz 40 s [E) 25 .

TEBARI VN T, BB W ()5, [P 5 S 208, M AT LA BEAR TT AR R AR 4t L 4 o

£ FPWM K |, LM72880-Q1 S5 4MEBISH a0 4R [F 2B (I A1 298 100 ws. 7 PFM B Rig4r i |, s e 3ha
it A Bt D ) 2 T SR AR ) B TR B k1 G . AE LRI T ) i SR R AR L 100mA | IR AE AR
1ms [FIFE] Y HEAT IS [H 2B A FPWM 1847 . [ARE , XFF 1mA sCE & % i, R Ew E L H=20 W k4.
7E PFM Fil FPWM 2 [a]%: 4 141 18] Ja F g A JRBCR Thae | A4 [R5 i ] .

7.3.19 Out-of-Audio™ =47

R AIRFA T UL PFM 0S8 1TH) |, A 80F MR 0] 4T n] [ AR N (< 20kHZ) o X T ZR FF S 4058 H ]
Y (>20kHz) IR , LM72880-Q1 #&4 T Out-of-Audio iZ47 Zhfg , A 7E M /N 6t 2 T 4 FF G A3 2 R o) 3
20kHz.

Wi OUT_OF AUDIO £ & Jywi #1°F (0xD9[2]= 1b) , AI7E PFM % F i | Out-of-Audio i&17. 7E/3 i Out-
of-Audio IZ1TTEHL T , PFM FFICRET 5 I B /) FUIBRER DA PR 25 AR M 25 P DRI AR A i) 300 1) i+ 3 A% i 1) o o
M ek b o X 3B BRAK T AEARFRIT AR N S SC B e i de /Nt FEL AL . bAh | S S0 1%y 200kHz B, &b
T e ZE AR 1 B KB act i G WS TE) A 16 F5 sk 22 8 £ .

7.3.20 #HF (TSD)

LM72880-Q1 42 il a0 7 (1 A RSl i F s o SRR BEET 175°C ((MRUE ) |, W R EHOGHT . HEAIOG
BRIRASHT , A F 2 AT LM R AE

1. KM= MAEI MOSFET

2. XM VCC REH

3. % ® STATUS_BYTE Fil STATUS_WORD % f£#% 1 1) TEMPERATURE 1

4. TEBRTIRZFFR 15°C ((ASCHTIRHT , JWR{E ) IR S8 351 .

KRR 2 —FhAEFBRY , BRI i R E DA AE | SR IR E AR HOCHT . i VCC B VDDA f£ #
FKWRE N EMMMN UVLO BIE LA T , LM72880-Q1 4 76 iR H # S Wik & i B STATUS_BYTE Al
STATUS_WORD 2747 %%

WEE , WIS TAEAM . &0 FET BURM FET &5 MM T G m TR hl o i A 0T o 75 Bk AT A7 40 i S idk
i, DUR{R FET 145 IR A% 55 72 400E PRAETE FEL Y

7.4 B IhREAE K

7.4.1 =

EN/UVLO 35| il LM72880-Q1 &AL 5 HI TR . 24 Ven KT 0.55V B, #8fF4b- Tz, P LDO AF
FeRa L AR . R TS B E 4.7 0 A (AE ) . LM72880-Q1 it G13E M #fw & LDO IRk
(UV) (-4 ThEE. G py Sl B IR s AR T UV RIE T, R8RS (R R SR IR S

7.4.2 Y=

R E LDO Ml fE BEMR T I RAaE 2% . 24 Ven =T 0.55V HAR TR MRERIME ( AME N 1V ) I, & H
FIEFTNEE VCC #1 VDDA LDO. In#k BRI\ T2 E S RN . 22 B ThREd | [RS8 AT, H I
WA 310 A ((HEME ) .
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7.4.3 BLEHER

Afffe T 1V HAE 100 ns (AU ) MBI LR 2 5 , LM72880-Q1 A T 4 il 7ERiEiiak
T, PCHNMA , 8RBT, H g HIRA 1TmA (LR ) .

7.4.4 TrEHER

2 Vey B TARESEMEE R . AW E B EP ST UV BE -7 H OPERATION 2547 2% #1f) CONV_EN £i7 4% % &

i, LM72880-Q1 4T TAER. 78 TAERTT |, #80FR4E B . M mE. it SR PEM/SYNCIN 5]

B & AR Rt —1847 -

1. SRR S (FPWM) . it PFM/SYNCIN 5| JHE R3] GND B4 F 4058 i A 5 UK 5 Sk B B iz 474
o ERAF DA 2 I DA 1% 4L Sl B0 (CCM) TigAT |, ol i S i i wifr .

2. kb H (PFM) #20. @it VDDA/SYNCIN 5| %] PFM |, v DAEC & iz . s o g i
ANT LR RS IR (1) 2, B AF DA ESE @A (DCM) 1217 , B #s LS Tt (CCM) i2
7. CCM Al DCM Z I8 (¥4 4 sk 47 .

7.4.5 FEHRHEA

LM72880-Q1 iz 47 I K F AR rE A o0 ds il (15 M2 H R 5 R B V(B PR R RR LU 91 o 7R B a8 1 T
B A AR AR 2. R AMEHEE SRR, RSk 25 LM72880-Q1 2 il 28 4 I 216k 2k
16 NFFICJE HARF , LM72880-Q1 £ itk NBEARARE V) 21K lg.sieep RZS , B> WS N SREL B . N T 1E
LM72880-Q1 ik NHEARA S |, M4 ZastE T a2 LA T PFM #83K,
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7.5 A8

7.5.1 I°C s 46i54T

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.

AR 7 AL H bt CNFG 51 IR YR % 7-6 #H47% & .

W R, Bl R B H S AR E 3. £ SCL {5 5w H - UIa] | 24 SDA R M sy HL-P 54 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

*****

ti~t tLow t, _»tSU;DAT
SCL i
(> = thpisTa "J ]
'S thppat thiGH
& 7-9. I’C BB L 7
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*****

N \
soA |\ | / )< Y
L j
i i tsu.pATMAX
SCL | \
% % tHD:DATMAX

B 7-10. & EFHRIT BRI RN 12C BE R s

7.5.2 B8 AE/E

ANSCFFI B AE FE o AR B AE AR R S0k G E A B S B (s | S S A N AR . T BE R
H 12C ABEHERERT 12C RS Fd Fi% 2848 .

7.5.3 $ LR B

1228 SR DU T A [8] ) s B B N1

M TE S 2747 S b 4T B s E

] 5 [ 25 A7 S b AT B R BN
ITE S 25 A7 8 b b T 46 3 AT I 152 B
MTE S 27 A7 S b FF G 3T IR BN
7.5.4 YT X )& IF 78 Bl AT A K EE R

7-11 SR TR E LA AF e b AT OGRS B0, RIS R I AN RBIRAE , RER—AN 7 £ 12C
fko HETOR, BB EAN 0, FORREHAT AR BB HARMIBING |, 926188 22 B 2R ) L A A7 as it
Hbo TESE RN Z G , SR NED 12C FAE A S IR EDNE UME. AE , BRI R ESRAES , IFR
7 AL 12C Mk, BRSO 1, FORHUE AT SR . TEBRCE S IR | A SRR s . A
Ja , wefFAE R LIR I A7 AR 8 AL AR . A BEAT SO IIN (NACK) Jf & A 126 1F o i BRAFSE A3 A7 55
B

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 Acknowledge Not Acknowledge

7-11. g X B 72 bk 33047 B YR SR B
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7.5.5 Y EX B EF Fras AL TG A {T W7 s K

It 52 e e e B B O R i, A 7-12 PR o PR AR — ANl T, d AR A Sl AR s
FR [a R — NPy AE AR OB o 45 B AR 0 D5 2 4 ) SR AN A SR n B T R A A R A

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 |/:\ | P |

I:l From controller to target I:l From target to controller Start El Stop Acknowledge Not Acknowledge
B 7-12. M 5E SR A7 38 HEEFF AR HEAT IR PP SR B

7.5.6 XX HIFFIFas ALAIT EAGA

7-13 SR 10 E U A AF AR L BEAT SRR SN 3. B4, IR R — AN BB, JRER—AY 7 4% 12C #y
Bke BERR, #EHISREA 0 IR HESHMHATEAZE. SIS H G |, a2 2l B gkad )\ wF
frentidh . FEEE “UOMINZ G | BRI 12C ap A7 An bl i B O UM |, FE IR S N A B . B =
DN, 228 12C Ap A7 2 bl B 3hid ity 1, WHEHl 2 2 R HE L% . ZRIEL R A E AN

write

| S | 7-bit target Address | 0 | A | 8-bit Register Address | A | DATAREGADDR | A | P |

I:l From controller to target I:l From target to controller Start El Stop Acknowledge Not Acknowledge

B 7-13. X} L HF AR T IR B A

7.5.7 FEIE X B AFFF As AL TTAG A AT B
N PP 5 NERAE S AN E NI T, i 1B 7-14 R dn Rz 3 AE S At ACK Ja A AUk tE 261, 4%
fre Qi arfras b b 1, JF HAsHl 8 T LS NN — 374

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 Acknowledge Not Acknowledge
B 7-14. 725 LS A7 SR HIE IR BEAT IR B
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8 LM72880-Q1 &F178%

% 8-1 B T LM72880-Q1 & 7 #5 I A7 il SR WL Br A7 2% o % 8-1 H R Bt IR T 2 A7 45 i A% b 1k 248 2 AR A £ B9 1)
8, I AANIBEEF RN R

% 8-1. LM72880-Q1 175

Bt 45 TR o
1h OPERATION BAEZ A7 48 I 8.1
3h CLEAR_FAULTS R R 2 A7 3% % 8.2

21h VOUT_COMMAND L 1 A A A %7 8.3

78h STATUS_BYTE RS T 47 8.4

79h STATUS_WORD BERE T %7 8.5

DOh MFR_DEVICE_CFG_DO0 ST 35 H LR BR o 1 A AT A 47 8.6

D1h MFR_DEVICE_CFG_D1 A E AT 1 97 8.7

D2h MFR_DEVICE_CFG_D2 FRAFC E A AT 2 7 8.8

D5h MFR_DEVICE_CFG_D5 WAL E 75 3 %7 8.9

D8h MFR_DEVICE_CFG_D8 BAFECE A AT 4 47 8.10

DSh MFR_DEVICE_CFG_D9 WL E 5 i 8.11

SR IIAL G Ir) R 2 i b T SN R BTG . K 8-2 BN 1 T A rh v el SR T AR

% 8-2. LM72880-Q1 5 KT
wHXE | R B
B
R R Ex
5K
w W EX
LRI
-n | ECE e
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8.1 OPERATION #-773% ( H#isilk = 1h ) [R4L = 00h]
OPERATION 415 8-3 fizn.

REIRCRER,
AR A AE R T 5 B 2A ) 284
% 8-3. OPERATION £ 7788 Bt i B9
R FB KA Shr ]
7 CONV_EN R/W Oh LA BT RE AT
Oh = %5
1h = 12
6-0  |RESERVED R oh B . MR R AR SCB. 755 N AR 2 2 Ry ¥ . 18
VR 017 253 5 {8 0.
32 ETURIRGE
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8.2 CLEAR_FAULTS #1725 ( #ilik = 3h ) [EfL = 00h]
% 8-4 J£/5 7 CLEAR_FAULTS.

RIFFRC R,

BT B 27 A2 T T BROIRAS 27 A7 78 0x78h Hh iR

% 8-4. CLEAR_FAULTS &5 BB
A FB e il RAL UL
7-0 CLEAR_FAULTS R Oh RS A
PR ME 225 % STATUS_BYTE #1 STATUS_WORD 2747 2%
THERE , B S NEIES A Y STATUS_BYTE 5k
STATUS_WORD f7#% &N 1 ] LLEE .
T HL B E D)4 EN 5] I iEFR STATUS_BYTE
STATUS_WORD %7742,
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8.3 VOUT_COMMAND #H74% ( #ulk = 21h ) [E£L = 00FAh]

VOUT_COMMAND 41 8-5 fifi 7.
R[] B
Bt P L B A A A T T B0 H AR R

% 8-5. VOUT_COMMAND 2777587 Bt il Bf

(A TFB Byl

LA

L

15-12 RESERVED R

Oh

TREH . BERLRAEREA Sl 755 N ERAE I 2 R A R B . A5
BRI A 23R FME O,

11-8 VOUT_MSB R/W

Oh

B R E R,
TRR : 3.3V (1V)
BR 48V (24V)
K  20mV (10mV)
SEL_FB_DIV20 =1 (SEL_FB_DIV20 =0)
0000h = 3.3V (1V)
0064h = 3.3V (1V)
00A5h = 3.3V (1.65V)
00FAh = 5V (2.5V)
01C2h = 9V (4.5V)
02EEh = 15V (7.5V)
03E8h = 20V (10V)
0578h = 28V (14V)
0708h = 36V (18V)
0960h = 48V (24V)
FFFFh = 48V (24V)

7-0 VOUT_LSB R/W

FAh

i R T AR
TRR : 3.3V (1V)
IR : 48V (24V)
K 20mV (10mV)
SEL_FB_DIV20 =1 (SEL_FB_DIV20 =0)
0000h = 3.3V (1V)
0064h = 3.3V (1V)
00A5h = 3.3V (1.65V)
00FAh = 5V (2.5V)
01C2h = 9V (4.5V)
02EEh = 15V (7.5V)
03E8h = 20V (10V)
0578h = 28V (14V)
0708h = 36V (18V)
0960h = 48V (24V)
FEFFh = 48V (24V)
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8.4 STATUS_BYTE % f74% ( #illk = 78h ) [ 4L = 00h]
# 8-6 J#/~ I STATUS _BYTE.

bR S NS

TAPIRE A

% 8-6. STATUS_BYTE & 7238 B i) B9
R FB KA Shr ]

7 BUSY R/W Oh W FACREAL . MR RE S, WFIRFILT ERE |, ik
Vo

Oh = TGl

1h = i

6 KT R/W Oh STFHDORE AL R EIZAL |, MR S EE I
Oh = JG it
1h = W

5 VOUT_oV R/W Oh S L RS WERBCE AL, WIS S H 4 o 4 FL s L
WGER] OVP B

Oh = Joik

1h =

4 IOUT_OC R/W Oh S RS AR BCE AL, RN T 5% A ) R R
il

Oh = TGt

1h = #if%

3 RESERVED R Oh TRE . BERRAEREAF Bl 725 NI 2 g A B . 7
BEHER A A 23R FME 0,

2 % RIW Oh AT HREAL, R W EZAL , WFRRERARERE C il ST
(TSD) It

Oh = Jo#ifE

1h = Hb

1 CML R/W Oh BB AR BT IR R, RN KA T 2
ke (AR ) #iR.

Oh = Joikf%

1h = &

0 NONE_OF_THE_ABOVE |R/W Oh A B B RS AL WURBLEZAL , MR AL T
0x79[15:8] 11 th F1| s Fy i s sl 15

Oh = TGt

1h = #if%

¥
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8.5 STATUS_WORD #7728 ( H#ilik = 79h ) [E£L = 0000h]
STATUS_WORD 114 8-7 ffi7x.

bR S NS

MRS F.

% 8-7. STATUS_WORD 277527 Bt i HA
R FB KA Shr ]
15 vouT RIW oh SR B RSO (TR BE B SO | T ZE7TS S P i 1) PR L
SLUERE ) OVP MMt sk PG OV [If.
Oh = J Hcfix
1h = Hibis

14 IOUT_POUT RIW Oh iy R B T R
Oh = JCi
1h = i

13 |RESERVED R oh (RE . SERORIEBEAF b SKTL. 65 N\ A I 22 2 S ROt .
BEHR BRI 203 L 8 0.

12 |CC_STATUS RIW Oh 1L (CC) MRS WRELE &L , WHr Bt CC M Fiz
fFo 0, BHFERIE (CV) I Fizfr.

Oh =CV 7

1h = CC ¥ #

1 nPG_STATUS R Oh HIE AN IE TR AL AR BB AL , T 234 o 0 P AR
PG UV & PG OV HiIfE.

Oh = TGt

1h =

10 RESERVED R Oh R8 . MR RAERE P SEEL. 765 AR 0E 8 2 2 B Bl . 7E
BRI AE IR <R [=1{E 0.

9 RESERVED R Oh PRE . SO RTERE ARSI . 705 NBRAE I () & 205 L7 1 5dE . 78
BRI 2R [ 0.

8 RESERVED R Oh TRB . BA RAEREE P SEEL. 765 N AR 18 2 2 B AL Bl . 72
R MR 2R [ 0,

7 BUSY R/W Oh BRSNS BB B, WRRRA T 2R |, Tvkm
Oh = Jo#kfs

1h = &

6 Kb RIW Oh ARSI IR B EIZAL , MRIR B 2E 15K .

Oh = Ttk

1h = Hjfs

5 VOUT_OV R/W Oh BPES A HOIR SO, IR BB AT |, WIFRIR B0 4 H d 0 s Ek
% E 1 OVP I{H

Oh = JCif

1h =

4 IOUT_OC R/wW Oh SRR AR B E AL, RN O % A ) e R
il
Oh = JG il

1h = W

3 RESERVED R Oh TRE . BEERAEREA LBl 725 NEAE I 2 g A 8 . 7
BEHURAF YA 232 [E 0,

2 IR E R/W Oh ST RSO R B E ZAL , MR EAHEE O fih A oW
(TSD) 1.

Oh = TGl

1h = i
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% 8-7. STATUS_WORD HHFSRFEUH (4)

fr FB

XA

Rhr

L

1 CML

R/W

Oh

ARG TSR B B AL R A, WIS A T S
Flitas (A RRK ) Bix.

Oh = TGl

1h = &

0 NONE_OF_THE_ABOVE

R/wW

Oh

P A PR B RS R B E AL, WFRRRAT
0x79[15:8] 11 Hh 51| th IRy i s sl 75

Oh = TGkl

1h =
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8.6 MFR_DEVICE_CFG_DO0 #7435 ( #ulik = DOh ) [Ef7 = 0Ah]

MFR_DEVICE_CFG_DO #1% 8-8 [/

RIFFRC R,

S350 H R I PR R A A A

% 8-8. MFR_DEVICE_CFG_D0 F7Z 587t
fir FB eyl LA B
7-0 AVG_ILIM_THRESHOLD |R/W Ah VB R BRI R . RUERE T 8mQ (Bm Q) A& I FE B
TR : 0.5A (0.8A)
IR : 7.5A (12A)
4 : 50mA (80mA)
Oh = 0.5A (0.8A)
Ah = 0.5A (0.8A)
3Ch = 3A (4.8A)
64h = 5A (8A)
96h = 7.5A (12A)
FFh = 7.5A (12A)
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8.7 MFR_DEVICE_CFG_D1 #7724} ( #uhit = D1h ) [E AL = 8Ah]

MFR_DEVICE_CFG_D1 1% 8-9 fiix.

R[] B

DLORTLE A7 5% 1 F T F FB 40 R4, TS DRSS Thhs. B IF R UL A IR B B ML
% 8-9. MFR_DEVICE_CFG_D1 HF2&F &R

(A FB B!

A

BiH

7 SEL_FB_DIV20 R/wW

1h

P FB 4y RSy . ZIEF e T i RV ER S K.
Oh =DIV10 (10mV 54 , 1V & 24V jiH )
1h = DIV20 ( 20mV 354 |, 3.3V & 48V il )

6 DRSS_EN R/W

Oh

J& /| DRSS ThfE.
Oh = DRSS C\4:H]
1h = J3 /] DRSS

5 DRSS_FMOD R/W

Oh

e DRSS = iR .
Oh = 10kHz
1h = 2.5kHz

4-3 FREQ R/W

1h

SRS
Oh = 200kHz
1h = 400kHz
2h = 600kHz
3h =2.2MHz

21 CC_COMP R/W

1h

1EFE CC HME )7 4L
Oh =0.1ms
1h =0.2ms
2h =0.3ms
3h=0.4ms

0 RESERVED R

Oh

TREE . BRRLRAEREAF RSB, 725 N ERAE IR & Bng s A 8t . 7
BRI 2R [P 0,
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8.8 MFR_DEVICE_CFG_D2 # 72} ( #utik = D2h ) [E AL = C9h]

MFR_DEVICE_CFG_D2 1% 8-10 fiiix.

REFNCME.
P B AT RS 2 PTG B A VR R L T TR R DL R R AR B T
% 8-10. MFR_DEVICE_CFG_D2 #/F 2B ifi il

iz FB B! LA L]
7 ACTIVE_DISCHARGE_C |R/W 1h FE VOUT o HL~T- BIIG L F e 45 00 1 J5 FH A DR R o
FG1 Oh =%t
1th=JEH
6 ACTIVE_DISCHARGE_C |[R/W 1h £ PFM 2| FPWM #4510 1] 5 F A P50 .
FG2 Oh=%M
1th=JaH
5 ACTIVE_DISCHARGE_C |R/W Oh J I SEAT R
FG3 Oh = %%
1th=JEH
4-3 VOUT_SLEW_RATE R/W 1h PR P R A
SEL_FB_DIV20 =1 (SEL_FB_DIV20 = 0)
Oh = 40mV/us (20mV/us)
1h = 20mV/us (10mV/us)
2h = 1mV/us (0.5mV/us)
3h =0.5mV/us (0.25mV/us)
2-1 ACTIVE_DISCHARGE_S |R/W Oh prik 2 X =NV G
TRENGTH Oh=%:H
1h = 24mA
2h = 48mA
3h =72mA
0 SOFT_START_TIME R/W 1h PEFE A BRI TE]
SEL_FB_DIV20 =1 (SEL_FB_DIV20 = 0)
Oh = 5V/ms (2.5V/ms)
1h =2.5V/ms (1.25V/ms)
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8.9 MFR_DEVICE_CFG_D5 ##74% ( Hutk = D5h ) [EAL = 65h]

MFR_DEVICE_CFG_D5 1% 8-11 fii/R.

R[] B
AR E A A 3 M TR AT AR B I AR 4 (OVP) Thfie Ll K ¥ B OVP BIE.

% 8-11. MFR_DEVICE_CFG_D5 2 /732 B it B

L

FB

B!

A

BiH

7

RESERVED

R

Oh

TRE . BEELRAEREA I SEBl. 725 NEAE W 2 g A 8 . 1
BEHURAF Y A 23R [BE 0,

OVP_EN

R/W

1h

J& FH OVP £l
Oh = %5H]
1th= G H

OVP_CFG

R/W

1h

i & OVP il

Oh = OVP &MY 5 HOR A 25 A7 2% 55 57

1h = OVP il <R i P9, 4 VOUT JiCH 3 BR S A7 28 1K)
VOUT OV fir

4-0

OVP_THRESHOLD

R/wW

5h

et OVP _LFHHIME.
TR : 105%

FIR :136%

K 1%

0Oh = 105%

5h =110%

Ah =115%

1Fh =136%

Copyright © 2026 Texas Instruments Incorporated

HXXFIRE 4

Product Folder Links: LM72880-Q1

English Data Sheet: SNVSCT4


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS500
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS500B&partnum=LM72880-Q1
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com/lit/pdf/SNVSCT4

LM72880-Q1

ZHDS500B - APRIL 2025 - REVISED OCTOBER 2026

13 TEXAS
INSTRUMENTS

www.ti.com.cn

8.10 MFR_DEVICE_CFG_D8 %477} ( #ulit = D8h ) [EfL = CAh]

MFR_DEVICE_CFG_D8 i 8-12 iR«

R[] B

AL E A A4 4 N TBCE NINT B, B VCC Ralkas i A\ 2] VOUTF 51 IRiEs: , DLEJR A B B 4%
B M2 D RE 11 2

% 8-12. MFR_DEVICE_CFG_D8 #/F 2Bt i i3

FB

B!

A

BiH

L
7

NINT_MASK

R/wW

1h

Friliibx CC_STATUS 2 AP fiTf STATUS 25728011 NINT .
Oh = &% K Z HORFES 15 /Wb 1) NINT .
1h = NINT & T- CC_STATUS fi.

BIAS_EN

R/wW

1h

JAH M VCC ks i B 2] VOUTF 51 %% .
Oh = ZEH]
1th=JaH

CDC_EN

R/W

Oh

S P LG s P2
Oh =%

th=JaH

4-0

CDC_GAIN

R/wW

Ah

il & CDC #4325,
THR : OVIV
FBR : 62VIV
SK L 2VIV

Oh = 0V/V

1h =2V/V

Ah =20V/V

1Fh = 62V/V
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8.11 MFR_DEVICE_CFG_D9 %7 2% ( Hilk = D9h ) [EAL = 00h]
MFR_DEVICE_CFG_D9 1% 8-13 fii7x.
IR FC SR

PAENCE A AEAE 5 F TR MR Shig. o rsiiat. Bas PFM 5] ek 8. B i B s (PG) A
&I,

% 8-13. MFR_DEVICE_CFG_D9 #/F2FBifi B3
e FB e} $-L)A L
7 MFI_EN R/W Oh J&H MFI CC ™5 ( %F 1ms CC 45 , v 1.67xILIM ) .
Oh = 4
1h = 5
6 HICCUP_EN R/W Oh Ja g iz 17 .
Oh = %:H
1h = 5
5 OVERRIDE_PFM R/W Oh Ei PFM 5% & .
Oh = PFM 3| 1% B iz /7 it
1h = MODE i1 % B iz 47 # 20
4 K RIW Oh PERET R
0Oh = FPWM
1h = PFM
3 PG_10PCT R/W Oh %P PG & .
0Oh =5%
1h =10%
2 OUT_OF_AUDIO R/W Oh J&i Fil Out-of-Audio iE4T# K.
Oh =2t
1h = 5
1 SPARE1 R/W Oh AL #1
Oh = 45
1h = 5
0 SPAREO R/W Oh % AL #0
Oh = %%

th=JaH
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9 N FH FSLE

&iE

PAN B2 FHER 20 B AR T T ofies |, TI AR AR A e Rtk . TI B2 P 5 S o2 1
EEIHNE , PLURIRAEAMINR BT SeBL AR A R DI RE

9.1 MHEE
9.1.1 3468 R IC 1

SRR e R R e IS R s AR et S5 b B AT 1 AR P SR RS T AR O B J1 i T o BUR S R 1 it LR
2 FNF A AR EMI N IEBERARME TT A

9.1.1.1 P&JE s kB8

X RZHONH, BRI BRI, NI R AR SO IR A I FEBUE LN LR R TR B LS R 30%
£ 50% [a]. TEMRYE AL 10 45 0 ARSI F U L T DT A O SRk BRI

_ Vour Vout
Lo = a1 xFow * (1 T, ) ©)
Alf,
ILepk) = lour +— (10)

AR SRR, DU R AL s X VR PR I g e R R B T A R R R R . RS R BT B AR R IR
B IRFE | A T MR SR T AUk 3%, R BEvh H AR AT BAL i T BFE A B L v A o I R R SR R A AT
CLE DU NI RARAEN - B A RRE D BECRE R A, B ROEAR R AR | R A
RN , RS SRR MRAE & SRR SO T R RGN, Mt RSO R T, A BACR 2 R IE
HAEME 2. ke, MEEWGCIR I THR , RS I 8 2 IR o 0 o HUBGAR TR HETRIY
NRRISTAE PN

9.1.1.2 Fy A%

M, Rk A I A AR AR B R AR SIS I B R N ARG A, T AEShAS (RS ) B UM P ERRS AR 0 52
BEVE o AR YR B R R Ay ) P 2 B T A AT BR AT A PCB AR Joff RS AR R DL R AR IR E B
DB R AN 4R R G0, AR AR A AR RN (SRR B REL (ESR) ANAERA A K Fi /K (ESL) ) fise Txt A ka4 i)
G A i N AT BT

Bt LAY Cour 2 HUBES SO IR HEAT DEIE |, TSROt — > s A PR RO B R R S . il , IR A
FEUEMARAT ESR SRy /b it it M ST AN 7 Qe T 4H Fi 2 25 M FEL A Fi 2 85 DAREDO B iR I AME SR SRR R AR
JSEA 5 2 D B A o

MR A Voyr Fra&os i (e e it e SO S A%, 23— R T BUR 2 U4 (B e i i 4

Alj,

2 2
8 x FSW\/AVOUT + (RESR X AlL)

(11)

Cout =

9-1 ML b 7R 1 ST s A0 A7 8 B L e 400 ) (R R G R . B s, 2 UL n DL S b A
Je BRHT S B L PP DR R SN, R KA T IR R AR 2 S BB o w3 A PR A0 R T e R RS R R
A, %A R IE BT R A W8] 2 e RARBEAT#h 78 [AIRE , fE SO BE IR R SIRI Ll e 2 5, AU LR
(10 Hs 45 25 PR Al 2 Ao 4 P20 45 P F) PRI TN R T K e 8 ) P A7 0 2R ARAH
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I~ N

louTs < d Veur

Alour at Le Inductor Current, i (t)
AQc

| v A AN

ouT2 ~

\ Load CurN
dioyr _ Dlour four(®)
At tamp
Inductor Current, i (t)

| /\ I~ /\( SN S N )

ouT2 X \/ ~ NN Y
AQc .

Al dii _ Vin- Vour

our at Ly Load Current, iout(t)
| 4 /\
OUT1 \/
e

tramp

B 9-1. R Coyr TR BA & 1 41 BRI MR

£ 12V S N B A S (B0 3.3V ) St AR A B v, BB R W AR R i Z2 1 DL 0 Y R IR 2 Al
Zeo (EZFEHAR N, RS A 28% |, 1 & TS £ R G S BB EERLAN - Vourlk. 5
Dk RS AN b, P TS v A B (R I ) 4 e A 0 22 P 7 A RS-0 R A R A R e 2 S e R
BB e SePs b, 35BS PO e A0 A B R A, RS FL U AL AU S B BR i B AR AR T B
To ERXAROLN |, A7 R A R MR 2 A% (0 FELAT O fie M L IR i

N i R ISR A7 R G W 2 30 8] B s 2 i Y R R PR SRR (A Vovershoot s, H bt R AP ER R
& Aloyr #2438 ) |, Hinth R ZUR T U ME -

Lo X Ay 12
- — (12
(VouT + AVovERsHOOT) = VOUT

1) 3 7 e 2 A S R DL 2 s 7R B 5 e o0 AR it 2 b DARR S0y R4t T S48 1) ESR. HLfRHIZA 2%
BAMRKK ESR (5mQ KLLE ) BLEANTE KR ESL ( 5nH % 20nH ) |, BAREGRF-2580 . R~} Aigit). PCB
T LR AR 22 7 A — e 2 A g PHA H R . ) S Y PR 7S 88 AH S M E T AR 254 N A Ik ESR M ESL Tk , &1k
BT EAL T FHAL . A, IRIEHE R 52 B B R B AU, A ROE 250 B8 & 78 it I BLIA F R I B35 R
B, LRI Tt () B R R0 AR

IS 2 RS 11 H ) ESR I, mT DAPRGE AR S i 2 SO S B TR s R LAY . A 7 AR 12 SR
SE S T BEAAI ) FEL 2 A eI R SR TR S I R I

W e e P S 2R AT LR LS SR A G AE — RS I SR I T S8 EARRE T AT A BRI R A 2R I S (R e AN FL A
Ao BEAS FLAE AR IS0 A ) [ A I 1), RS HLA S AR AR ARV R ) — A AR BT R I RE . MR HLA A
HAK ESR AT ESL , DAt ] DASR AL €8 1) FhoSiRn s A 26 AR, AT RS AT B b sl S S A e 4t S0k, T P e
BHRBEARBERE |, B AT ARSI BE R RO 57 b8 75 5K

9.1.1.3 N HA

i TEEA N PR 38 SR IR 1) P26 1 1y 28 20 v BRLHF DG A e A8 Y FEL T 5 B B N S0 L s o T HEFEAE FH XT7S B X7R HiAy
R W 5 L2 2 SR T U P S L P SR MR B AN 5 RMS FRJRAIUE (B . A 1R AT e s TR G R i v () 25 2R LUK, 1

Cour 2
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SRR ESELT = Il MOSFET FJRARANME M MOSFET M4 M E A A\ U785 o A LA T 2 2R 5 i i B I A
A A S RMS H

Nk
IcIN(rms) = \/D X (I(Z)UT x(1-D)+ 1—]§> (13)

BRAHAN A RMS i MBLAE D = 0.5 I, XN AR RMS RLUVAIUE (46 UK T4t PRI —

BUAETEOLT , S NI B B R N RS AL | 0SS U p B A\ S A A AR PR AL . AR RS AR L
BRI DL |, A A AE D RIRRIRIR EIRIEA (lour — Iin) ORI , JFAE 1-D HIEREAIRIEN iy B9H
Wit BHIE , BN A2 35 2 At I IR P2 5% T4 HH AR T B PRIE | ST SO L R AR N A 2 o = A
Bei. dity ESRAHKRMSU &, {8 AR 2 2UAT DLTH S8R 1] S0 i e AR o

IOUTXDX(I—D)

AViN = Fsw X CIN

+IouT X RESR (14)

MR A VN RN FE SR, A DL 2 30 S R s S LT 75 RN L

DX(].—D)XIOUT
CiN =
Fsw X (AVIN — RgsR X louT)

(15)

Kk ESR P & LA 4 S EBCR IR E ARG, A0 AR 2% 2 i (B A\ e B A AR, LA 5w Q
i T P AR A VIR ) A N R A LT P AR IS o AR SU P TRAIUE (LA AR IR SV DRI B A R R B LA

9.1.1.4 EMI JEJ; 52

JFRF A BA SO A BT , BT R/ M IR 26 P ke RELJE LC IEBARAENE B as I IRAR 2% T H
A PP JySCEURGENE |, DRt BH T A0 T e e g e A\ BT ) 26 X

2
_ VIN(min)

ZiN = PIN

(16)

EMI JES 81D IRINR -

o THE EMI JEBEARTE T AR T AT a7 9550k , b C\y KR T L e ds i N LA HL2

o EEONJEILBSHECES Ly EH RN A uH M 10 uH 28], {H AT DU b % H JROR B IR B R R R
o HERINIEM SR Cro

Lin ]
VIN J—e— YY" J Q
Le
— Co 1] VOUT
— CF JE— C|N
Q p—
% Ro Jﬁ 2 Cour
GND [ ° ° i [0 GND

K 9-2. A = % EMI JEEBHIEERESR
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I I AT B R N FLRLBE T SRS — AN B R I ol LU N FE T ( PHTEHIL A M NS Cy E L), AT EA
R — AR ARSI TR 3k, BT 17 fos.
IL(PEAK) 1

Attn = 20log| —————*— X sin(mt x D X=—=]—V 17
g(ﬂg VT —r. ( MAX) 1uV> MAX (17)

o

Vuax ZiE LS EMI Hiks ( fltn CISPR 255 2% ) e H) dB u V I KT,
Cin /e BRI 28 LA N 2

Duax A2k H 2= .

IpEaK A2 FELIER BRI HL I o

T PR AR B F A, SN IR AT DU B T . AR TT RS 18 TE EMI JEBER LA Cro

|Attn] \ 2
_ 1 [ 10 40
Cp= LiN| 2m X Fqw (18)

FETFRAS IS & FP N — N AN JER AR 8 “ 42 25 7 %38 R MO AR AL . BB IEE B4 HH BT AL i /s,
PN PE P 2 25 T B IR P a5 A BRI 2 o PHPTAE JE P AR I IR T IA BN . s BAR Dy R st B
AT IR o

_ 1
fres - 2m X ,JLiN X Cp (19)

Rp &2 /MBI A EVE IR R AW 4 tH B BT AR Cp RFHA M BRI ER S & , A Ry L
PR RIS . AR Cp fEBEIRAUE FIMHSTLAUNT Ry , JE HIBAE LA TN AR Cn I HEZ
6. XFTUABIE Cn THREIERAS AOBE MR . P as 1% ) FHHUAE W IR R BOR ( Ly A1 Cyn R 38
Beas RAN RN Q) I, FEMMEE. 77U A S Co kIRt 20 Frés th KB MH .-

Cp=4XxCy (20)
Al AR 21 1B P Rp.

Rp = \/I&—E 21
9.1.2 RER K a5 FIFME

9-3 JE/R T R FIRZ KA (EA) B 1| ZUAMERS . EA FRIRIE R 00 M T i EA firth AP Ropa FIA 2071 %5
PRI Caw WE , WTFE 22 Pios.

GEA(openloop)(8) = ~ TH5xRopa x Cpw

bR 2N T EA AU R . W FEE] COMP 7 sl FME S AR 8 BR B, A3 ( FEANES ) st e
AP TR 2, TH SO e 28 F s

gm X RoEA X <1+L>

V(s \% ®
Ge(s) = = ) _ VREF 21 (23)
Vout(s) ouT 1+ |x|1+-S—
wp1 0p2
Horp
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° VREF i%&ﬁ% EEE%\{EO
* gm st 1mS [ EA M55 5.
* Ro.a /& TOMQ [1J5% 22 UK 285 i BHAT

1

“z1 = Reomp X CcoMp (24)
1 1
= = 2
“P1 = Ropa x (CcoMp + CHF + CBw)  ROEA X CCOMP (25)
1 1
Wpo = = 26
P2~ Reomp x (Ccomp || (CHp + Caw))  Rcomp X CHF (26)

EA AMEJTUHSTER S BRSNS TR R — M A . EE , RCOMP << RO-EA REN CCOMP >> Cgw i ChE ,
R ME A 2. B 9-3 DALl el bl s, DAE (] Y 28 .

Vour
LM728X0-Q1

Rrs1 Error Amplifier Model

R \
FB2 —o
/

&l 9-3. IREBRFRANFMERLE

9.1.3 BEHEEE

SAT I3 3 a4 —FF | LM72880-Q1 7EIZ 1T 2V FE NS TN 28 o IX Foh Ty 20 R P 52 Ml 2 o0 e e 8 1) P 500 Ui P
FrE BIAER L, b e R (Ty) 2 LRSI ek 4

o RBRIRSE

o IIEPFE

o BEMIERGA (R yp)

* PCB fiJ7

LM72880-Q1 155 = WAZ IR A 2SR 1 A 150°C . IX 2 IRl 23 2F B i K Th R FEaL , M BR S St . 7 RE 27
R THEESHZAIMKR. BRI EE (Ta) ME KK Roga 82 B & KT % b B . o] 85
LM72880-Q1 P A 1151 L ESRAG SR g % . o, nJ LR%E EVM PLUCHECFT 75 N A R | 9 HoAT DA #
TE R

T —TA
loutImax = ( ]RGIA ) X (1111) x V01UT (27)
Hep
o N =K
o Ta= HERE
° TJ = éli:l:/ﬂ%ll

* Roya=ICEEZFHIARAM ( L2l PCB)
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Ry ja MW E AR . 00 G IC HHEHATHR NAF A FTE | A58 B PH I JESD 517 B Ry
(EFFARRS T BT B IR, AP TR 58 P SC PR Fh O R R 0/ Fh s 1) JESD 517 (i —
AURSSE AP R RERTAHE | 6 SC BRI o 1R A 3RS

HM R KRB, MR TUEEE. B FRERNSH

Th e

R

Tk

PCB [

o AR

- PAY R STRR

- HIALTEHIE

FERTHIZE SR T ORI F A PR SR RE IR 6 R SRS , 47 B) TS8R I A R

1O T FESRARA PCB WA 452 LRSS 68 51 R o ya HOFETE.

9.1.3.1 [RA 2R

T R BRI L 2R PCB 249 LM72880QEVM ittt ( BOM %} LM72880-Q1 #EAT T 5 ) |, 45t
B Roga 2998 19°C/W. 4558 N A SEBRPERE B vk TR TR B R &R . S #G i B2JEAEA PCB #E 1T FE T
FHAbSLS E N HIREE N R o yae

6 10
| —— fow = 400kHz | —— fow = 400kHz
5 o \
4
6 N

\
: \

Maximum Output Current (A)
w
Maximum Output Current (A)

0
00 20 40 60 80 100 120 140 160 0 20 40 60 80 100 120 140 160
Ambient Te mperature (°C) Ambient Temperature (°C)
Vi =48V Vour =20V % 36V Vin =48V Vour =12V
few = 400kHz Roya = 18.6°C/W fsw = 400kHz Roya=18.6°C/W
V&) 9-4. Ky P S FR BEIE BE R (05 2 ] 9-5. A i FAL S PR BEIR B ISR
9.2 AN H

BB e, R E . YRNE R, PCB XX I EMMNASE R |, iS5 TI Designs 2% Wit i
9.2.1 BRE, FHA. 400kHz G157 [F4

9-6 JE/~N T —Nir 12C O s R R R SR E | Kb K EE RN 20V, FiE ARl
5A. TEIX/MEIFH , 24V 1 48V f NI H BRI R T N 98.2% 1 97.1% . Fa bk s s TH T R AR A
400kHz.
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Vin [} —T_CIN

PFM = VDDA : PFM mode
PFM = GND : FPWM mode

RUVLOT§ VIN PFM/SYNCIN |¢— PFM = fgync : Clock
— synchronization in FPWM
EN/UVLO
CBOOT __I_CBOOT
Ruvios
Rs Vour
— SW
— L
MCU VDD ISNS+
VOUTS
Cour

VOUTF
ToMCU <+—»-e SCL
ToMCU <«—» SDA PGND ni
ToMCU nINT EXTCOMP —
To MCU CNFG/IMON Reome
(Should be high-Z
during start-up VDDA vCcC AGND Coone

1 L
Renre
Cvooa Cvcc ——

Kl 9-6. EA 12C H S Ll

i

X BRI AR DL RS BB R Bl F s T s A AE T URTAN 7] B2 v A P 1 00 o AR i A\ FRL R A 2
VRBEAT , SN ] RE R ESCE — A AR A SR CR AT E R | JUH R AR RN PR S A R AL A AR

fFF. AXREZHENR , ST 9.3,
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9.2.1.1 #It+ER
#* 9-1 jE7R T USB-C PD Wit nfil I fidHam A it AP RE S 4.
% 91. Wit

S i
IR (R ) 24V % 70V
i LR K 20V
i HH HLAL BUE BN 5A
A 400kHz SL7

FEJR B AR 200, I 12C X IFSRMR . CV AU (a5 H AR AT CC AT i Y i it BR i 2 AT 2
FEo FEFEHIPAREIERETI T , HARIAE A SO0 30kHz Ff AR KT 50°.

® 9-2 A T Tk B ISR R AR BN T B AR G AT, I HAR 2 S8R U 2 AU R AL 3R AT . i A
DCR & & K4S

R 9-2. N HEL YRS £

sEMNS | HE b3 il B BRE
Cin 4 |47uF, 100V, X7S, 1210, f%& Murata GCM32DC72A475KE02L
co 1 |47uF , 25V, +20% , SMD , 43 - B&W Chemi-Con HHXC250ARA470MF61G
2 |10pF, 25V, X7R, 1210, Mg TDK CGABP1X7R1E106M250AC
Lo 1 |15uH, 15.2mQ , 15.4A , i Coilcraft XGL1010-153MED
Rs 1 |/ RHES , 8mQ |, 0508 , 1W Susumu KRL2012M-R008
Uy 1 | B4 12C #1011 80V Ff L #5402 M A3 (T1) LM72880-Q1

9.2.1.2 #4R TR
9.2.1.2.1 ££/5 WEBENCH® T AL E# i1 7%

A bAL | 8 LM72880-Q1 #3315 B WEBENCH® Power Designer fill 2 & il ¥ it 7 % .

1. ERBARARE (Vin)s Fl g (Vour) A AT (lout) 225Ko
2. fERIALERRE , AT SRS AL, AeR . SR AR A
3. CRAERHIBOT SEMAES (TI) HAh AT AT B R 5 ST B

WEBENCH Power Designer $2it 7 52 il J5UH B 5155 51) T SEB 8% A2 AL 02 1 1l B0 b .
EZHIEH T, AT DU #4E -

o IBITHAMR, WISE BRI UL R RE

o BITAMEREDTE , TSGR AR

K ] S B AT A JR U5 € AFE ] CAD i3
{TEY PDF R U it i oF 5 A 3L =

% WEBENCH T EHEZELE , E 17 www.ti.com/WEBENCH.

9.2.1.2.2 [k B
1. EATTFER 28 ARAEFRAREN FE VAT T ¥ 40% FRURKES S0 R IR VT ST R 1 e P FRLURK
v v
Lo = % ( - VIN(():Jm)) = o aoori ¥ (1~ fgv) = 14.6uH (28)

2. EFbRAEHUEEME 15pH. (RS 29 SRTHELHORREA AN HUT AR AR R USRI L . R R LR
T 50% , Xt FuefE iR Az ), MRS BARG . N T st iZ8 A — AN S IF SRR B L]
(KT BB RE R AME RIS, RIS IR B RRIES , T SEME OB RR G B .

Copyright © 2026 Texas Instruments Incorporated TR 15 51
Product Folder Links: LM72880-Q1

English Data Sheet: SNVSCT4


https://webench.ti.com/power-designer/switching-regulator?base_pn=LM358
https://www.ti.com/tool/WEBENCH-CIRCUIT-DESIGNER
https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS500
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS500B&partnum=LM72880-Q1
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com/lit/pdf/SNVSCT4

13 TEXAS
LM72880-Q1 INSTRUMENTS
ZHDS500B - APRIL 2025 - REVISED OCTOBER 2026 www.ti.com.cn

_ Al _ Vout Vout
ILo(pk) =lour + 3~ =lour + 7Ty xFgy X |1~ VIN (ma)

- 20V 20V (29)
= 5A + 35755 x 400KkAz > [1__

70V
= 6.19A
3. MRHEFE 6, M FEN 30 A2 AU HURR , DAEAS A R M2 1 B DD PR R AR 3 DA P R L U R B R

_ VourXRs _ 20V x8mQ _
Lo(sc) = 40 xFgy — #0x04MHz — LOKH (30)

9.2.1.2.3 BRI
1. RIEZ /DL 1 B R R I E FE ALK 20% - 25% M KUEAE HAR RE 1ok it B e A I e BE. |, DA AE S
AT B B SRR AL e s & . TR 31 T H A I HL R

VCS(TH) 60mv

Rs = ToxTopr) ~ T2%6.19

= 8.0mQ (31)

Hrp
VCS(TH) & 60mV FE L R il B E

2. oy PHAS AR 8mQy ARAE R FEAE . B R b 2 B i) 0508 RS e fh e fit AW BE D& %
A R LA N SRR 1) PCB i Jay o A EE 775/, B ORI 75 AN ELIR IR 22 A 2 A AE ISNS+ AT VOUTS 5]
REVAL IS 3 22 2 L AL TN HEL TS

3. K5y HL PH A OB A SR AR A B

4. EFIFIRSCIESIF LA 5p 75 sCR I 2 5 I 73 FL B 2 A7 B i a1

5. ISNS Zlf i AEFRIEIR (5 iR Licas . IR MOSFET MKz 4% ) & T EE T =

RTIHESHORABRE . X T tisns(delay) 9 85ns HIEAEIRIER |, A 77250 32 it Sk th e fe 7
TR0 T AR R SRR R PR U

Ves(TH) . VIN(max) X HISNS(delay) 60mV , 70V X 85ns
lLOPK(SC) = —Rg T To =Bmo T a5 - /894 (32)

6. MRHEIATR | EFEAE A TR VG E A AT KT 8A [ HULS .

9.2.1.2.4 3 5
1. REMBBESHEME A 1% ( 5T 20V &l , v 200mV ) , i H RN 33 KA E B AW (A
WEELE ) HAN] A R R v B R RO e H A

2
Lo x A3y B 15uH x (5A) 2
7 2 - 2 2
(Vout +AVoversHooT)” —VouTr  (20V +200mV)”~ — 20V

Coutr = = 47uF (33)

2. WWNRERASENEE R (HARBESAEMINEEE 2R/ ) 5, EFEHRA 10uF. 25V, X7R. 1210
Ve it A A, DU — 4TpF . 25V SR GWHASES . W | A A 08 K FR R A2 17 i o T N 1 o
A0 N BRI | 7R S B BB BES ] , R R PR AT S K

3. AR 34 KA FARFRY N B S5 T (1) U065 A HS MR 800K

2
AVour = \/(WF;AII—LQCM) + (Rgsg X AlLg)? = J(W‘?XW)Z + (4mQ x 1.94A)% = 13mv (34)
Hrp
*  Rgsr A% H A2 A SEERCE B R (ESR).
o AR (FERL) HiH A 61pF.
4. 7R 35 kit H A H AR RMS S0 HL IR A A SO IR AL T HU 2% 800 F AT e (Ve B Y
52 R 15 Copyright © 2026 Texas Instruments Incorporated
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I = Ao _ 194A _ 56 (35)
CO(RMS) = Jiz - Jiz

9.2.1.2.5 A BB
FEIR G N I8 7E TR o T A M s fRRE DT . 75 B = B = 5N A 28 R BR il fr N S HLE .

1. EFEA R R RMS S0 HIR AT E [ 14 N 235 .
2. MR 36 FEE mZE LT 52 TR RN 50% SRt B A L2 28 RMS S0 FLiji -
ICIN(rms) = IgyT X+vD X (1 - D) =5A X 0.5 x (1 - 0.5) =2.5A (36)
3. M7 37 RAEF TR KA A
D x (1 -D) x IgyT _ 0.5 x (1 — 0.5) X 5A

CIN 2 F % (AVin = Resg X louT) . 400KHz x (480mV — zm@ x 5A) ~ OOHF (37)

Hor

o AV N ARE N IS AE SO L I o
* Rgsr 2 NHZE S ESR.

4. TINFEBRESPEEREE |, BBV 4.7uF, 100V, X7S. 1210 P& N A2 . Bix s i A 28 5L
VIN FiI PGND 3| ik & .

5. 7£ VIN £1 PGND 3| BT & — 100nF. 100V. X7R. 0603 P& 2% | LLIE MOSFET J1 o4 A
At e dildt . HRHEE SRR T 100MHz 245 Nt e B IR (SRF) FMKAE DT, XA AT LRI
LRI B a7 2B FELRR , DURATREHWIR D TR 75 0 R P AR 22, AT NE SRR S EMI (55, AREZ
HAER , ES M 779.4.1.

9.2.1.2.6 #ARZEELE
AT IR SOMEIR ()i R R AR S 14 ) A B e B2 B o

1. BCEB RS BN 61uF |, MRIESE 2 1 30kHz PRI 2558 YR fo , L F A5 Reomps N Rcomp
iﬁﬁ 18.2kQ2 E"Jﬁ?@{ﬁo ﬁﬂ% VSTEP ?"j 10mV , )H\IJ VREF ?‘j VOUT/10° ﬁﬂ% VSTEP j'\j 20mV , I)_I\U VREF ?'\j
Vout/20.

20V  8mQ x 10

X COUT = 2 X 1 X 30kHz X qv X 100015

Vout y Rg X G¢g

RCOMP=2XT[XfCXm gm

X 61F = 18.4kQ (38)

2. N TEA XA R AR LIRS | [RS8 SO VE 7 f A a2 6 A 17 ) SR PR AR e I ) 153184 Coomp K
76 DL T B I — A BB 1 - (1) 28 BRI+ — 2K (2) SURHLS.. 5 Coomp HFE 2.70F H1ER
HEAE

Ccomp = 7x7x f(l;ox Reomp ~ ZXmX SOkHz ek = 2.90F (39)

3. M Chyp , UMETE ESR & S AL TE B— M i 2298 COMP 5| i1 L ()= il 75 o Cryy & 1R 22 UK 4% 14 5
PRI . AW Cyp FTLAZNG . HAE | ARG | CH RS Viy Als S m AT,
AN A B T U R S

_ 1 P 1 _ _
CHF = 73 xTgsg X Roomp ~ UBW = Zxmx 650Kz x 184k~ LoPF = —2pF (40)

&
B AA T Reomp MK Coomp ELAITRIEIAHE | DU B35 M PR 1R IR A i 7
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9.2.1.3 M A%k

Efficiency [%]

Vout = 20V Fsw = 400 kHz FPWM

100

95 ~

o174

85 ///

80 /

75

70 — VN =24V
_— V|N =36V

65 b V|N =48V
— V|N =60V

60

1 2 3
Output Current [A]
VOUT =20V

B 9-7. BE5 loyr ZAKIXA

Vour = 20V Fsw = 400 kHz PFM

100
| T ]
90 = ——
1
- /%/
R 70
.Y
qc)
S 60
=
w
50 —_— V|N =24V
b V|N =36V
b V|N =48V
— V|N =60V
40
0.0010.002 0.005 0.01 0.02 0.05 0.1 0.203 0.5 1

Output Current [A]
VOUT =20V

F 9-8. ME5 oyt ZHIFIREK , MEAHE

VOUT 20mV/DIV , AC COUPLED

20V #i , 2A ik

& 9-9. Vour i

1 Netputmncns o

VOUT 100mV/DIV

S|

At no load, switching
occurs at every 160ms

ILOUT 1A/DIV

inmm. L

7y

7] 4]
100 mvidid

400.00 m\

To 5

& 9-10. PFM JF3%

ViN

=48V

& 9-11. ja35h

4A A

IMON 1V/DIV. k

ILOUT 2A/DIV

2,06 Aldv}

1000 Vi
10,000 V| -6.0000 A

V|N =48V

AA R AR

& 9-12. &

54

HERXFIRIF

Copyright © 2026 Texas Instruments Incorporated

Product Folder Links: LM72880-Q1

English Data Sheet: SNVSCT4


https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com.cn/cn/lit/pdf/ZHDS500
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHDS500B&partnum=LM72880-Q1
https://www.ti.com.cn/product/cn/lm72880-q1?qgpn=lm72880-q1
https://www.ti.com/lit/pdf/SNVSCT4

13 TEXAS

INSTRUMENTS LM72880-Q1
www.ti.com.cn ZHDS500B - APRIL 2025 - REVISED OCTOBER 2026
VOUT 1V/DIV, AC COUPLED VOUT 1V/DIV , AC COUPLED
e — e A
's ¥
|
ILOUT 5A/DIV ILOUT 5A/DIV

V|N =48V V|N =48V

9-13. S BBEZ (PFM) 9-14. HLAPEZ (FPWM)

VOUT 5VIDIV &

ILOUT 2A/DIV

VN =48V 20V & 15V K Vout

&l 9-15. CV £ CC i ##H

9.3 HIRMREWR

A BLTE AR B8 AN L Y B A AR o N R YA 2B RE 9B A i N P Y L PN 1 R T AR SR BT R RN R
Mo MIELLT A, fEE-FEMA R

P
IN = VR (41)

Hp
n ERE,

IR Z AR K PR BRA KIH ST PCB A4 i B 5 A ra i, 75 ZRS A FOR SEBLRRE Ik RE . A\ A4
f10 2 A2 R SRR R BEL T S S 0 e e IS AT I A RS2 . A B AU SR ESR M N RS &, FIB— R
JEVEYR LB BEREEATHN IR ST P AN SC TGRS, 1Z BB S 2 VIN A I IR bias . B P AR 13
W A2 S0 1) 3 BN LS R B o A AR GRS IR, S R R A A N YRS R A 2 (B R R e
ANHAEREWE AR . B AESR A ESR A BT 306 N\ 18 IR B I AT o T i . 10pF
2 ATYF Yl A TR AL DR IO F IR A | JFAT BT 7 K R A 00 ] PR o A\ FL S A

Rt 4 PO I T I A 2 AT — A EMI AN DS |, BRAEZ DRSO ¥t , I8 e v e S BN R E IR A4 B3
FI I — 2500 . AN-2162 - F2HL 07 A H it H 6 B 11915 -7 EMI J &0 BRI F Y $2406 1 — SAR T -k Ik s e v
oy NI A IR PR SEE T
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9.4 fif5

9.4.1 7 /FHEH

FER AL PR TT R g ri i ( R s R LR SR AR ) b, 9 7SR SE R 8 Mg AT MLt R fe vt | 56
ff) PCB Bt Al RARH HEL . BAh , Fefedi i EMI PEREAEIRRAEE EHGR T PCB Aiif5 .

Bt I A T 23 T R ) iR UR IR AR AE I 9-16 vh DAL tSRoR . AR e 253 O 90 $h 45 K WG 217 A s 3R B O JT AR i A
FEAEH i difdt BRI, RIS A Z0UR AT BE DRIV ROA B TR | PR3/ R 3 B 1 2 A UK (14 9-16) &

VIN
1

0
High di/dt High-side
Loop MOSFET

ijgbm
|

Low-side
MOSFET

MM
L

PGND

&l 9-16. i\ EEIRIA 2%

PRSI S ZE T T AL B B A e g e (B AEAVRRE AT EMI 451 ) 1) PCB Al JR M T i B A A 7
9-17 &R T8 H AT =), JFOLAL T DRGNS 5 7o AT JR AN A 22 o

o ST R 2 AR A BESEVT A G B & - VIN A1 PGND 51 AR B EEE (P ia)a — AN a R, LASE b
BE ), b N A S I E
- fE£ VIN #| PGND 2 [HjE HA X7R 5 X7S AR MK ESR M & A 4. K 0402 5 0603 & & 5EiT

VIN J5CE PASEEL mai s %, anl&l 9-17 o, fEH A4S 1206 B¢ 1210 A SIE NV R EEHE .

- N HE R RN R RS e AR [B] BB AR 06 A S S RE B PGND SR R B 15 Z P 1

o FHHHIC BIIHE T 7 H) PCB & L& 520 £ FIET - % T TH 78 24 e 75 Bt ik 2 AN E 42 . i IC IE R
PCB JZ ] #5t KPR 5 i/ 55 1 IR 6 v [ B AR R IR, T k2l 25 A4 HLRS DA R I S H R R pp AR 85 . 7
VIN 1 PGND iz {5 22 AN East £L, DA 1) P B4R TR LA

o KA[FEM % VIN. VOUT 1 GND & 26:F#% : X2 U AUR v RE w8 H B8z, DAU/A> B He 2 da N\ ol th % 42
FAEA EF% , AR AT RS TF R

o JGRE[E A YT SWT, SW2 AT SW3 T/ B ET - TEFEHAs SW 5| BT H s 2 8] 48 FH 1T 9 IR I A 2R
[FIE, RE kNt E dvidt R (FITHAR ), CAFE Bhis /> B 25 A FNEE S EMI. K Hi JBGas 117 7] 44 i 122 42
F| SW 5 il

* 7 VCC FiIBOOT H & # E 1F5 FXT W 5] g s - VCC Fl BOOT HLZ¥ 25 73 7l AR P S AR A A0 v il
MOSFET Mt 3Xsh# i IR |, R B m . ¥ Cycc Fir VCC Sl JHSCE | FH7ER Al A ik & — A
GND it fLLAZERE] GND “Fifii , M {E A g fE A AL iR A1 %] IC GND. ¥f Cgoot iEH:F 51 CBOOT 1 SW4 5]
JEV A

o FEALEUENT PCB JHIFNLISER R AFHIEH - 7R R AR |, DLSRAS 5 ok sk e i AR 35308 R 2% H AR UL AT
FIMRABEDT . NSRBI B | DLE SRR ERTE 150°C LA . ®FFidie fiskiats |, Tt 22—
HE R A AR PR A RO LR B S I A1 B SR AL (GND) 1428 PCB #:th-Fri. % PCB A 24
BE , R IR S H S LB BN E P T . a2 R (AT 1 A ) MEHIE PCB T
Zo A TCEREEL

9.4.1.1 HBHFAA

N TAE B B s A2 R 2 MR VS BN AR B A e vE A RO B B AR RO | RIS (R S5 TR IR 35
FERUE RIE AN o &34/ 6mm x 6mm 29 51 VQFN SR BRES3E , ml 2 — R 51N 25K
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SRR NIRRT 2 AE R 2 AL, X U B R RCE R E . £2 ) PCB Wit , il
WA IUM I PCB JE LIS E — A St LE P . KPR H R IR AL 7 — AP, 1 His Ak
SR T VR R,

9.4.2 7/ H

o

o
(*)

Inductor

o
)

0
hae
o
5=
O
®©
Q.
®
(&)
-—
>
Qo
=

(+] o
)
ol|©
0/0000000000

Current sense
resistor

]

6 © 0
Use multiple VIAs

°%° "5 0 o

oco

0

8
3
£
<
@
=
>
3

Legenc

[ Top layer

Layer-2 ground

I Top solder

& 9-17. PCB Tii 2
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10 ZRAFFN SRS HF

10.1 244

10.1.1 FFRZ#

FRIFR SRR, S AR S

LM72XX0-Q1 P N[5 25

BHXRTIWMSERITE | iYiiA Tl Designs

XTI H) WEBENCH #1H3#35% |, 515 WEBENCH® #1110

Tl &t

~ TR EMI SHAEFELE LI HI 6 I [ #6125 22 18t i

- KM LM5141-Q1 F17TERE R % ViN AR #2511
- TEHIF Ky 2.2MHz 19 25W X5 2R 4 5% 1T

- G TFIRE R I [ e a5 27 18T

- B TFAEREIRS- 25119 13TW (RFFFH P2 i

- AE[FEEEE (3.3V, 12.0A ) 25T

- AFEFEFEEZE T

- A B ISR G N A6 15 [ F 1 25 22 i1

- T FE AL PEE T TF A I (VIN) 75 2% 171
o FiARIE

- HI B %S PCB 1k

~ AR I T AR AT R FF R VN MERE IR 5 1

- I E [ FEFE DT EMI 1575

10.1.1.1 i WEBENCH® T Ef|Bt e & #itFER
A bAl | i LM72880-Q1 #3315 B WEBENCH® Power Designer fill 2 & #il ¥ it 7 % .

1. ERBARARL (Vin)s fH RS (Vour) A R (lour) 25K
2. (EHPULERA , AT ORBES AL, WReR . 5 A AR A
3. KRR S (TI) HoAhATAT B Ak v 77 AT HR

WEBENCH Power Designer #2147 52 ] J5LHE B 512 51 1 S0k AN 2L A4 38 T 15 0 B 0 kLS B
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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 ©)
@ ©)
LM72880QRRXRQ1 Active Production VQFN (RRX) | 29 3000 | LARGE T&R ROHS Exempt NIPDAU Level-2-260C-1 YEAR -40 to 150 72880Q
PLM72880QRRXRQ1 Active  Preproduction  VQFN (RRX) | 29 490 | JEDEC - Call TI Call Tl -40 to 150
TRAY (10+1)
PLM72880QRRXRQ1.A Active  Preproduction ~ VQFN (RRX) | 29 490 | JEDEC - Call TI Call Tl -40 to 150
TRAY (10+1)
PLM72880QRRXRQ1.B Active  Preproduction ~ VQFN (RRX) | 29 490 | JEDEC - Call TI Call Tl -40 to 150
TRAY (10+1)

@ 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 TI's knowledge and belief as of the date that it is provided. Tl bases its knowledge and belief on information provided by third parties, and
makes no representation or warranty as to the accuracy of such information. Efforts are underway to better integrate information from third parties. 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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PACKAGE MATERIALS INFORMATION

I3 TEXAS
INSTRUMENTS
www.ti.com 23-Oct-2026
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 O O O 0O O 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)
LM72880QRRXRQ1 VQFN RRX 29 3000 330.0 16.4 6.3 6.3 1.1 12.0 | 16.0 Q2

Pack Materials-Page 1
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TAPE AND REEL BOX DIMENSIONS

*All dimensions are nominal

Device Package Type |Package Drawing| Pins SPQ Length (mm) | Width (mm) | Height (mm)
LM72880QRRXRQ1 VQFN RRX 29 3000 367.0 367.0 38.0

Pack Materials-Page 2



RRX0029B

PACKAGE OUTLINE
VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—~__ |
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o | s
| .
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- 4 —-7 [112]
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0.2) 29 ‘ { ‘ 23
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I 5
N < &3 < &
N
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1.725+0.1 2.925+0.1 ——|
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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.

i
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EXAMPLE BOARD LAYOUT
RRX0029B VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

0.07 MAX SCALE: 15X
0.07 MIN
ALL AROUND A‘ I_V ALL AROUND /Jf,,\
\

METAL EDGE 1 w METAL UNDER
! .~ SOLDER MASK
[
|
EXPOSED ~_ EXPOSED— J\
METAL SOLDER MASK METAL | ! SOLDER MASK
OPENING \ ) OPENING
NON SOLDER MASK
DEFINED SOLDER MASK DETAILS SOLDER MASK
(PREFERRED) DEFINED
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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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RRX0029B

EXAMPLE STENCIL DESIGN
VQFN - 1.0 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 15X

4228757/D 04/2024

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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