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5.1 4Rt BAHEE

TEHEFEI -40°C F] 150°C TAELHR G AR (BRIESI SR ) » ()

B/ME BAE Hfr

HONHLE VIN % AGND 0.3 85 v
LIPNGIVES SW %] AGND 0.3 85 \%
LIPNGENES SW #] AGND , I§##s < 20ns -5 \Y
PNGEN CBOOT % SW 0.3 10 v
LIPNGIVES CBOOT #| AGND 0.3 93 v
LIPNGENES EN %] AGND -0.3 85 v
PNGEN BIAS % AGND 0.3 30 v
PNGENN VCC. FB. PGOOD. FPWM/SYNC. RT %] AGND 0.3 8 v
EPNGNE ISET. IMON/ILIM %] AGND 0.3 5.5 v
YNGR VOUT. ISNS+ %] AGND 0.3 85 v
EPNGEE VOUT %] ISNS+ 0.3 0.3 v
o PR HO 3| SW , B3 < 20ns -5 v
oy L PR LO %] PGND , s < 20ns 15 v
TAEGEE , T, -40 150 °C
AP | Totg -55 150 °C
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PERITTSENE . DHREMIVE BE I 4 R s 1 A7 i o
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EIY GRS EN 0 80 \Y
Gl BIAS 0 28 \
5] E VOUT. ISNS+ 0 79 \%
Ty TAESE IR -40 150 °C
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Roua SEE IR 448 °C/IW
R Jc(top) SEE AT (TR ) #H 40.1 °C/W
Rous 45 78 B R AR FA B 21.1 °C/W
byt 45 B TERHE S 5L 0.9 °C/W
by 45 2 SRR IE S 3L 21.0 °C/W
R0 Jc(bot) GEEANGE (JRER ) AGH 6.0 °C/W
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5.5 HS 45

T,= -40°C £ 150°C. #BIfEAE T, =25°C. V|y =12V H EN ##F] VIN 44 TE ( BRIESE B ) .

28 R BAME  mAUE O BOKNE|  Bfe
HJR (VIN)
la-sp VIN el gt Ven = OV 2.3 45| A
la-sey VIN FHL I, 0.5V < Vgy < 1V 100 WA
Istepr K , 5V YTy vour = Ve SO 15 0| pA
. IR 129 5 oot - AOND TR 2 )
88 (EN)
VsBY-TH Kb A5 HLERE Ven BT 0.55 Vv
VEN-TH MERE L BT E Ven LJ7H, BAIJFR 0.95 1.0 1.05 Y
VEN-HYs {8 BERE I L 100 mV
P3#F LDO (VCC)
VvCe-REG VCC FaEH & lvee = OmA % 110mA 7.125 7.5 7.875 \%
Vvee-uvLo VCC UVLO L7t {E 4.65 4.8 4.95 \%
Vvee-Hys VCC UVLO iB i 425 mv
lveeLim P LDO i 6 e i BR o1 220 mA
SHERmE (BIAS)
VBiAs-TH ViN 2 Vgias VI ETHEIE 8.55 9 9.45 Y
VBIAS-HYS VIN & Vpias VIR i 400 mv
B-Y:X:o0i N
VREF-v FB Fa & fJE Vimon = 0V 792 800 808 mvV
VREeF-I PRI i e A P Ve =0V 0.99 1 1.01 \Y
M HE (VOUT)
Voutsv 5V fi Hh HLE B FB %44 AGND 4.95 5.0 5.05 \%
Vouriav 12V Hh R 5 24 FB % VCC , Viy = 24V 11.88 12 1212] v
REBAE (COMP)
Im-VEA U RFRBG EA 155 AVeg = 100mV 1000 us
ImlEA HITI R EA 15 AVimon = 100mV 1000 us
Irs WRZE TR AN A B HLIAR 75 nA
lcomp-SRC EA Ui Veowp = 1V 120 iy
Icomp-sink EA #EHIA Veowmp = 1V 120 pA
S RIS (IMON/ILIM)
9m-IMON B Vs MK 2535 25 V¢s = 40mV 1.94 2 2.06| pA/mV
loFFseT M W FBOR 25 2R e I Vcs = 0mV 225 25 27.5 A
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5.5 AR (42)

T,= -40°C % 150°C. SBIfEAE T, =25°C. V\y =12V H EN ##F] VIN 44 TE ( BRIESE ) .

BH \ Wk g f | mE  amE mkE| W
HIREE (ISET)
liseT |ISET disz i | | 9 10 1] A
B PWM =, (FPWM/SYNC)
Vze.sw \ M ‘ SW-PGND [t ‘ 55 ‘ mv
FFRPE
VRr RT 51 Jf £ i 10kQ < Ryt < 242kQ 1 \%
Fswi IFFeHiE 1 Vin= 12V, Rgr = 242k @ % AGND 90 100 10| kHz
Fsw2 IFKeHie 2 Vin= 12V, Rgr= 10kQ % AGND 2.0 2.2 24| MHz
VsLope R AME R B L ISNS+ Z VOUT i A\ 3t 45 mvV
ton-miN o A (1) 26 50 ns
torF-mIN S5 5 e (1) 80 125 ns
BYEIEH (PGOOD)
Veg.uv AR IE Y UV B XT3 LR R B 90% 92% 94%
Vpc-ov HUEIE# OV BhA8 T AR TR AT R BT 108% 110% 112%
VpG-UV-HYST HYRIEH UV BW 3.7%
VpG-Ov-HYST IR IER OV iR 3.7%
Vpg-oL PG Hi/E ERWIFE | Ipg = 4mA 0.8 \Y
TS
VOVTH-RISING ot A AR R T 108% 110% 112%
VoVTH-HYST T (R i 3.7%
JR3h (%R3) )
tssINT P S [ 2 Bl 1) 1.9 2.75 3.8 ms
F+ B
VBOOT.DROP PR A A I ) s B lcgoot = 20mA , VCC % CBOOT 0.8 1 \%
IsooT CBOOT % SW i i , RIFK Ven =5V, Vegootsw = 7.5V 25 pA
VBOOT-SW-UV-F CBOOT % SW UVLO TR Vesoorsw FH 2.75 3.1 375V
VBOOT-SW-UV-HYS CBOOT % SW UVLO iR# 0.3 %
AR IEE % (HO)
VHo-HIGH HO i H PR A HH L lho = - 100mA , Vio.ricH = VesooT ~ VHo 300 mvV
Vho-Low HO i HL PR 4 L o = 100mA 75 mv
tHo-RISE HO -7+ 1] ( 10% % 90% ) CLonap = 2.7nF 20 ns
tHo-FALL HO TR 1] ( 90% % 10% ) CLonap = 2.7nF 8 ns
AR IR Bh 28 (LO)
Vio-HigH LO a1 H-PIR %% Y LR ILo =-100mA 300 mV
Vio-Low LO fiHa PR A it B ILo = 100mA 75 mV
tLo-RiSE LO LFHFIAl (10% % 90% ) CLonp = 2.7nF 20 ns
tLo-FALL LO TRt (90% % 10% ) CLonap = 2.7nF 8 ns
B & PFE X B[R] fas]
tbeAD1 M HO Kl & LO FilAE X I JH] 21 ns
toeaD2 M LO Kl % HO Sl AL X i jH] 21 ns
R P S
Ves-tH B, Y SR 1 8 L 1E ISNS+ 5 VOUT 2 [a)Jl|#3 54 60 68 mvV
VES-TH-MIN 5 /)N AL FEL 3 R o1 1L 1€ ISNS+ 5 VOUT [l {5 12 mV
Acs CS JiR #ad 9.5 10 106 VNV
Ves-NEG CS ] B & BRI{E -30 mvV
Hhocl
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5.5 BARRE (42)
Ty;= -40°C % 150°C. SRUELE T, =25°C. Vy =12V H EN &3] VIN &4 TG (RIERSHEHRY ) .

S5 T i BME HAME BONE| R4
Tssp SR () LT 175 °C
To-Hys HokmnB i (O 15 c
(1) MREEBIE. REd ™t
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Fritk

BrARA AU, B0 Vg =12V,

5 20
4 16
< _ ]
3 < - |
= 1] I
£, L % 1 | —
P I c
3 L — e
= (@]
g 2 g 8
h<! ko)
=] wn
<
w
1 4
0 0
50 25 0 25 50 75 100 125 150 50 -25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Te mperature (°C)
Vey = OV Vin = 24V Vyour = 5V
B 51, LW By SR AL R E 5-2. Sleep1 HEL 5RERIKR
20 5.05
16
p— 5.025
< s
= ®
*GC-; 12 g
5 2 —
3 : ° —
o 8 2 I
[} >
ko) &
L 4.975
4
4.95
0 50  -25 0 25 50 75 100 125 150
50 25 0 | 25 . 50 75( 0)100 125 150 Junction Te mperature (°C)
unction Te mperature (° N
B 5-4. [E e 5V i ESRERKNXR
VIN =24V VVOUT =12V
B 5-3. Sleep2 M S5RE KKK
12.12 812
808
12,06 gg
% = 804
! — T g
s 12 S 800
> > —
-— \
F % —
3 3 796
11.94 K3
792
11.88 788
S0 25 0 : %.5 - 50 A 100 125 150 50 25 0 25 50 75 100 125 150
ungtion Te mperature (°C) Junction Temperature (°C)
Vin =24V H 5-6. RBHRE SEEZ MM%R
B 5-5. [F5E 12V i B ESREHFIRR
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5.6 AR (4)
FRAES AU, T Vi = 12V,

112 98
111 97
£ 110 & 96
z ke
£ 1090 £ 95
) @
E 108 E o4
>
() 5
a 107 o 93
3 8
® 106 92
a £
105 — Risi_ng 91 — Falling
104 — Falling —— Rising
90
%0 26 0 25 50 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Temperature (°C) Junction Te mperature (°C)
& 5-7. PG OV BE 5EEFRIMRA A 5-8. PG UV B 51 E KX R
7.8 9.5
7.7 < 93
S 9.1
o
— 2 o
S 76 3
% £ 8.9
= 75 ———] >
o
= 3 87
8 S
S 74 =
» 85
2
7.3 o
— lycc = 0mA 8.3 — Rising
— lycc = 110mA —— Falling
7.2 8.1
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)
Kl 5-9. VCC RREHEGRERIXR B 5-10. BIAS VJ#:B{E 5B ERIKIKER
70 11
E 65 S 105
5 b
(o))
; .
2 60 — — | 5 10
S [ &
" [o%
| — £
=
% 55 8 95
O
50 o
50 25 0 25 50 75 100 125 150 %0 26 0 25 S50 75 100 125 150
Junction Te mperature (°C) Junction Temperature (°C)
) 511, MR (CS) SRR FHER B 5-12. R (CS) HORB MR SRR RIXR

Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LM5190

English Data Sheet: SNVSCG7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com.cn/cn/lit/pdf/ZHCSR51
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR51&partnum=LM5190
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com/lit/pdf/SNVSCG7

LM5190
ZHCSR51 - NOVEMBER 2024

13 TEXAS
INSTRUMENTS

www.ti.com.cn

5.6 AR (4)
FRAES AU, T Vi = 12V,

50 5
/ @ 4
5 40 E
(]
£ =
= / = 3
S5 30 %
£ =
E <
S 2 2
21
10 0
S -25 0 25 5 75 100 125 150 50 25 0 25 50 75 100 125 150
Junction Te mperature (°C) Junction Temperature (°C)
"l 5-13. A FEA ) (HO) S ERIKIR R & 5-14. 2 E A 5EE R X E
2.5 21
_ 24 T>E‘
N
T 2.05
= 1
= 23 =
s | s
g 22 )
[ ©=
b = \
' Q
= 21 5
E 2 1.95
o o
2 =
1.9 1.9
50 25 0 25 50 75 100 125 150 %0 25 0 25 5 75 100 125 150
Junction Temperature (°C) Junction Te mperature (°C)
Rer = 10k O I 5-16. WRUHCA B 35 5 BRI X R
B 5-15. FERME SRERRR
28
27
<
=
5 26
=]
O
z 25
n
é 24
5 7
=
23
22
-50 -25 0 25 50 75 100 125 150
Junction Te mperature (°C)
B 5-17. WK IR S IR B RISC R
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6 40 B
6.1 MR

LM5190 J& — TS B/ B d 4 | BAA S2HlAE 5V & 80V B 4 N\ v YU [l N3 AT 1 w8 RCHE i 18 [ 25 [ s
W gs Fr i B4 Th e . LM5190 B B A4 ALEE /) 5V B 12V Fr | 5 0.8V £ 79V WA . X5 TE
FH B4z i 28 4R A T AN MOSFET Ml IKzh 28 , 7 BIREREFE 4t 1.5A Al 2.5A HE(EF R AEHRR . HIE
I BEIX B 18] 5 75 R AT BE b /D T 5 5% 3 3 18] 1 R — A5 T

PAT I L A% L YR I F b AT g ol A mT SR AL [ A 2R B R st . 3 S B UG Pt R A1) R 5 (50 O PR B R . HRL
TR R R S R TE S RYa L & TR N B R AR PR T, DA R R R A b (B 10:1 ) BN
Ho PR% #A0R ] P E 100kHz %2 2.2MHz 2 a3 74w FE , 3F Bz nlimid [/ FPWM/SYNC Jiti Jin 4 b5 s
K 5 ik 2.5MHz 238 e E] 25

A A B R T DUZE B2 2 BIAS DUR AT Re bR & s N FUE N A e . B P AT ) A 4 B Th R SRR AR IE S
FiEM A (DCM) 1817 , Mk — B3 i 0 385 1 N IR IR AR T R ke . B Ry e e 4E - sRIRER . Wbt
R AR . BOEKT. UVLO R AL e W ohfe .

LM5190 £ £ WiThaE , LLRIIT A &M EMI FriEREER , i CISPR 11 #1 CISPR 32 B K%k, DRSS #iAK
A PR IE(E I EMIE 5.

LM5190 K HW 8 S & /8L R EH] 19 S VQFN 35k s B,
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6.2 ThEETT HEIE

vee J] G/VCL% vcC_uv CLK | s
an 0
I OSCILLATORS {] FPWM/SYNC
FPWM/PFM «+—|
Vi DUAL-INPUT i
VCC REGULATOR
BIAS
0.5V EN_VCC DRSS
S DUAL RANDOM ENABLE
RT AMP and
AE SPREAD SPECTURM conE oD 0 Rt
(DRSS)
ENABLE
v ___ D 4T
I
N
EN[]
GAIN =1
§ ILIM Vee
CURRENT
LIMIT
GAIN =10
ISNS+ Ea
vouT - SLOPE BOOT
[ COMP 1 uvio ] CBOOT
RAMP
A
¢ i CLK —»
i7gm7lMON
10uA 25uA FPWM/PFM ——»
I DRIVER ] HO
PWM
IEA gm COMPARATOR
IMON/ILIM [} <
— S— PWM GATE
EE VREFI + R Q ATE L sw
b . s Q ADAPTIVE
DEADTIME
IMIN vee
Selector
INTIT_:IENAL VEAGm
FBL}—— FBDECODER > o
VREFV ——p{+ .l
»l+
COMP
ovP
SOFT-START » SS
] PGND
COMP [} T
PG [}
e Fe INTERNAL
L DELAY
25ps
AGND [T

14 Copyright © 2024 Texas Instruments Incorporated

S

&
R
)q.
Eg

Product Folder Links: LM5190
English Data Sheet: SNVSCG7


https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com.cn/cn/lit/pdf/ZHCSR51
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR51&partnum=LM5190
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com/lit/pdf/SNVSCG7

13 TEXAS

INSTRUMENTS LM5190
www.ti.com.cn ZHCSR51 - NOVEMBER 2024
6.3 REMEULEA
6.3.1 A B /R (Vin)

LM5190 LAEH N HEVEREI N 5V £ 80V. Zas A T M 12V, 24V fil 48V HLYFHHEAT FF K # 4. LM5190 1 H
PN LDO K MR X 5 A2 il B i $R 43 7.5V VCC i & FELEHL (e N E & T 7.5V DL LB TS 2 K
FERAS ) o

FERAAN RS T, RSN R, Bk VIN F1 SW 5 IITE LR B8 B 61 bk A5 FF T AT 85V 4t e K AE L
JEo SR r I A% R T A R R, U AT BE SRR A

6.3.2 F/ kA BIF/E# (VCC. BIAS )

LM5190 B & —AWiEE s VCC i BRaIE RS |, %A k28 8 PWM 21 28 32 4t 48 B Y8 5 A 403 MOSFET 24t
W EREN % . VCC HLEMRYT 2 7.5V LLSCFrbrdE H - MOSFET L2 4R H°F MOSFET. i A\ HLESE (VIN) 7]
BEER R EIL 80V MM N FHEYR . (H2 , M NHE KT VCC & S BT , VCC HESIREE VN k2 —4
ANE

VCC Fa k234 i By bR A1 9 135mA ( e/IME ) » DEsiy | st #s4s i VCC 5 i BB e & Sefnik sl i 24
VCC H Rt 4.8V I, Fl EN 5IBBEERIRT 1V MK , JEHBE 3P 5T . BrIE VCC HEf % VCC
UVLO FR&BIME 4.375V ( JE ) LAFEE EN D) B H-TRAS |, &M% UK IR FEE 20IRES . 78 VCC i PGND
Z A E AR, VCC AR ATLE )y 2.2uF & 10uF.

VCC FaEe%e — MU ANFaE2S , B 7 EH VIN 51 J4h | ek BIAS 5] BIFE N 7 — NN 1T LUE B R i
(VOUT) =i Hih i3 FH (1) £ G B S5 0 e s FEL RS 32 31 BIAS |, DARRIR N &6 VCC Fa )k ss i Th 248 . 24 b I3kt
9V ((HLAUY ) B, VCC FaE s 2 U LUEH BIAS HUE/E AN . DIl KB N 400mV. 24 BIAS EAH
PERE , VIN BELATE AT E &4 F KT VCC HE |, DLafiisml . wRAMER |, WK BIAS iE#:E] PGND.
BIAS 1 K TAEH &9 28V,

6.3.3 /5 (B (EN)

EN SIIm] LLESEEk 80V FIHE, LM5190 AR fifen. 24 EN HIEKT 1V i, &8 sk,
HEN 54 2T 0.55V , LM5190 #4bT Wik 2 , KB Vin FEIRIEAE Iq N 2.3 n A (17 ) . 2flifE
HEA T 0.55V 1V ZJEi} , LM5190 &b AL | Bt VCC &k 22 ab Tz PIRES | (B Hl 28 AT D14
AN T |, S AN E SR AE N 100 v A. SR RT 1.0V B, LM5190 25 FH . ¥ % B FH#B AT LA
o Tl FH B R Rent M1 Reng SR Vsuppry EOZFERARI UVLO HSF ((FEHEE] VIN 51T D 5 4 (1) s
JE) o TIAEBH EN 5] IR ERES .

6.3.4 HJFIE K4S (PGOOD)

LM5190 % FF Vour M R NE 5 |, nlfa e Fpamfli s . iR ER G5 H T MRS 08 s 5
Pl BB A A . Gk R A TR R A, VR IE R M (PGOOD) £x11# 2w P TF IR AR 2
2 U R PR F YR IR R PR B (S M 92% ) PR R B R IR R R PRI (LA N 110% ) BAE
i), PGOOD £ U)#: B ¥, wiRiid LR PG BIME , WIS Mo LRI G |, RMIFF e 5@ , LB ki &
FEXH AT SO . 25ps P UE fik b 8 i 2% 7T B 1 3 A 0 A] YR E 8 (S 5 1R Bk AR . TI #/E PGOOD 541K
AR 2 [ HE 100k Q ( JLAME ) 1 BRI ABEAS . S SR DL K BE AR R 28 g 25 NS, PGOOD £ B NAIRH
6.3.5 FFKHF (RT)

ffH RT 5 AGND 5 VCC Z [ [ LFHAS X LM5190 % #3317 4mfE , LAW E 100kHz % 2.2MHz 2 [8] [f13E 3 75 4
Ho WP FREIATE RT Ml VCC 2 [RlEHz i FHES , MIXUEEHLES (DRSS) TIRETTJH . w146 oA 7E
RT f1 AGND  [a)i%4: 7 HBH2S , ] DRSS %H]. £ 5< DRSS [HEZHEMER | iES M 6.3.7. KT eI
FARF | AT EE RT B E R 1.
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6
10
—F———759
fsw [kHz
Rer k] = Lol (1)

6.3.6 L/E M

TR BN MA R, WERITR SRR TR SR (2R T H AR E ) 0 LM5190 2 i A% % F#
(LDO) #5. 7£ LDO #3UF , LM5190 2 HEA Il (A bkt , ELE PWM A7 ph it 12 il 45 £ 2 i s A HRL s AG
FHEE L. LM5190 B EHRZE 16 > tope MM, DUMELVFHZRISSSE m b2t & 6-1 JBoR T IEH ) PWM £
#| LDO 4t

VIN

VOUT

-t - -
- Lt} Lt

! Iqe (¢
) )
HO-SW one IJ two IJ three [ Iy up to fifteen ” up to fifteen
torr skip torr skip torr skip

| torr skip

T
|
|
|
|
|
|
Low Drop-out Mode : =99% Duty Cycle
|
|

torr skip
Bl 6-1. PWM %] LDO B R #H
BB L B3 AU N H S H P AT DL AR 2 AR

tsw
V = V Xee———F—
IN(MIN) OUT * oy — tOFF(MIN) “

Hrp

© tow AT RIF KA.

* torrving 72 80ns ( BRIYAE ) fERAE ST TA] .

6.3.7 XXHEPL/EHT (DRSS)

LM5190 $& Mt 7 A , AT 7E 56 5% 70 Bl 4 BRI FL R EMI. DRSS KRR AT = £ 18 il i 25 5 vy 400 J) 30 B ATL 8 il
thZAHSE & o ARSI = AR AR Ay s PR RE | mBE AL YA I s 7 e S AUy o R e
JRATE IR A S SR TEE S DS REE S BUE 2 AR b BT AR SR AN [ A5 A8 A 5] 1Y)
EMI FzUi 8 70 #E 3 5 (RBW) & | HIt RBW X RIIEREA M. - DRSS A& 7 i s FARSI = £ 18 il it 2&
e AU S B AL R )R [ 4 = (X RBW AT RBW 2644 T (1) EMI PEBE. DRSS 1] LKA EL ( 150kHZ %
30MHz ) H L S R FEKZ 15dB vV, HAG mAAiEL ( 30MHz 2 108MHz ) H 116 S R 4 K% 5dB u V.

A DRSS, BRI b i ) — A P K RT 183 VCC. Z BT T2 7 2 1 A E 2
KB E IR
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Frequency

A

(a) Low-frequency
triangular modulation

N Wl N el Nl Naen o el pmiged mdda
randomized modulation

1 = p
I I (c) Low-frequency triangular + high-
I I

I

fs(t) l | 2Afs frequency

| randomized modulations
__________ 1 b
Low RBW High RBW

Spread spectrum OFF
Spread spectrum ON

& 6-2. X REHLRIASEIL

6.3.8 #5350

LM5190 HA WHE 2.75ms (S MUME ) BOUR BT 8. BUR Sh D BE AR K 48 2 M 1A B Aa A Ak i, IR A sk 5 3
82 73 FHIR R o

6.3.9 i H [k % iE1E (FB)

FEBAT AN S A BB AR OIS OL T, LM5190 A M 45 i i mT LA ST 5 #8 Dby 7 A [ 2 it Pl IS AR ) — A, BRI — A
AR U BH 73 s 5 a1 R R P A A R s I AE AT AE IR FBOEREE AGND |, R BE Y V. JlIdAE
Fige - HIIELRE FB 4% % VCC |, #fath ey 12V, 1S 5% 6-1.

& 6-1. fuli s B iw

FB &#% Vout BER
FB =VCC 12V
FB = AGND 5V
FB = FB HiH# [l

fic B 3 S E R EF N, EF) LM5190 Wrds ( H VCC HJEREZEH T UVLO BELA R ) |, AR5 FE%m
H (VCC LF3| 4.8V WAMELL I ) ik, si3 , R/ |, v DLE I E R RB LR T 5.0k Q HIAMH 54
i FEL RS SR A e T B bs (ES R 3) .

RppT X RFBB
5kQ< 7—FF5— 3
RFBT + RFBB (3)

i B R T VG L 0.8V EI 79V 2 (Al FB 1T LS 0.8V (VReroy)o I AR 4 SRH S THA AR 5 S5t
IEE ] %%U%i—\‘y\j RFBT *[] RFBBo

Vour
Rppr = (W - 1) X Rppp 4)

R T EAL RN g 384T, ME BRSNS B LA o A8 70 T 28 A FL LT A 2 85 i LM5190 BRI it ( L7
15pA ) o S EI ViN I3 B8 IR 2 1 Vour/Vin IR BEAT 73 K

6.3.10 47 7] £2-F 1T 1]

Fe /)N PR T FEAAE PN PR 0 0.8V 119 LM5190  Hi Hs 155 J T 42 615 s ik 58 B2 tonminy
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ton(min) A ROUER I 745 I RIFR T Vour/Vin B FE R R . X B 2SR PWM AR | o R AR b g
i iR 5o

4

% > toN(min) X fsw (5)

H

* tON(min) y\j 26ns ( Jjﬂ‘i—ﬂ{ﬁ ) o
° fsw NFF I

USRI R MR AR LR AT, LMB190 23 MR8 TT RIS AT e R p iR AR 5, DA 5 Ay i oL L o
o Bl EE N EBEN 24V, FEMFE N 2.AMHz |, i fT 7 s EEA 5V, WA 2 6. R 7 ok
(AELIVER L E S <

7> 26ns X 2.1MHz (6)
0.208 > 0.055 @)

XT3 Vin B ARG L, — R EAR DT 22 LM5190 FFOGHM R ki /2 /7 72 2X 5 1EK .
6.3.11 B /HZF Bl (ISNS+, VOUT )

U LA I SEEL e T P 0 F BELER AT ) PR RS AT o UG 2 R M RS U, AR AR
I VG B SR S HE B O IR R 7 o O 7 SRAS R €8 B A DR FE AT i DR, 335 A RS A i Y i 2 TR] TR — A
MG/ £1 % 2200 LB AR P I T /RSO 7 AU R 3 LM5190 HLIATAS: N TBOR A5 -

SR A ISNS+ 2| VOUT 2l 31 i 148 FE Ko A5 i 60mV i FELIR B BB, FEVR PR LAt ds 2 DL BRI Z& 1k HO 4
SR BRI R R ] o WA AT T RE K 8 SRS LR

Ves—TH
Rg=—""—"TF%1 (8)
lout(cL) + —5—

He

* Vesn N 60mV I EE IR I R4
* lout(cL) RIRBEM |, ZE R ERNRT BB, LU Az 19 (] i A s R AR Bk
o AN R HUBRER ST R IR R G VAR

Current sense

L VOouT ~ amplifier
:[: ISNS+
L +

CSgain=10

El 6-3. 43I A I S B
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I SRR s A Ab TR OR A B H 4 T CC Bz AT UV (KUK ) RES |, WHR SRS HHAL7E FB DL 60mV.
DATRA AL E , SS A A M o IZEORIIR SS AT DAL R B it F 0 I B e hi A, AT B 1E 4 B2 31
Y By R R

6.3.12 B /E I BE R ZTHA A

FERLIRFRER T, LM5190 A AT w25 75 TEORAS |, 2SO AS &7 2R 5 I R AN A R S (0.8V) 2 Z2 I L
MIIRZE . BORKEIIES 300 1000uS. ISR 22 BOR AU N il i /N DhAE L IMIN SR FR SRR £k B i 30 %
IRZEBORAS I N A B . A RIERE R TR E L TRAE R |, 1§30 6.3.14.

SLOPE

COMP /1/1/1/]
l

RAMP

PWM
COMPARATOR
IEA gm > + PWM -
OUTPUT % R Q >
J SIS Glo
IMIN
INTERNAL VEA gm SELECTOR
B —
VREFV —»{+
ss—— /_
COMP
M
Rcomp
—— Cuwr
I Ccomp

K 6-4. FLEIRBEThRE T HER]
g A P A X s ) B R SCR A I AR M R 4%
6.3.13 B BIAE. F] 95 FEH I R AT HE I HF B iR 22 A #F (IMON/ILIM |, ISET )

FEHIA BT, LM5190 B A w2 5 S URES |, KSR 27745 IMON HLT TP 0K 3 2k v (1V) 2 Z ity
MR ZE L. TEOK SRS 500 1000uS . HLIATM B R 22 BOK 28 AUAE N Bl /N Dh REBR IMIN 3B £330 FEKk B HL I %
REEBORAS I LN A AT P . A RIE RSB TR E 2 TRAE S , S0 6.3.14.

Copyright © 2024 Texas Instruments Incorporated FE LRI b 19

E. 12
Product Folder Links: LM5190
English Data Sheet: SNVSCG7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com.cn/cn/lit/pdf/ZHCSR51
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR51&partnum=LM5190
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com/lit/pdf/SNVSCG7

13 TEXAS

LM5190 INSTRUMENTS
ZHCSR51 - NOVEMBER 2024 www.ti.com.cn
I
B
ISNS+ T T VOuT
SLOPE
»
comp AN
PN RAMP
GAIN =1 GAIN =10
gm_IMON
PWM
IEA gm COMPARATOR
- +
oo CLK , I alo-
10 UA
IMIN
}_@ SELECTOR
VEA gm
25 uA OUTPUT —
IMON ISET COMP
E ] Il
1 Rcomp
Rimon Cimon — Cur

I CCOMP

Bl 6-5. FLIFF I ZhAE T HE R

Rivon H T%F CC W15 BAxIETIFE . CC i1 Hbril & 2 O/ T BT A ( ISNS+. VOUT ) HiZ A 1
e A b YA PR 71 58 SR e K HL IR . Rimon B 7 FE R 9 1%

Vrefl (9)
Res X gm_IMON X Icc + 1IMON _of fset

Rimon =

Horf

* Ve N1V (HTEH )

*  Rcgs #2& Lkl B BH

* Om_IMON #& 2WA/MV [ HL JAT it 0 25 98 2
* lgc #& CC 75 HAro

° I|MON_0ffset = 25[JA E':] IMON 5'%1}% VAL o

CIMON ﬂqﬂ:'ﬁ RIMON W)ﬁ RC /)ﬁ/ﬂi%& , #/)ﬁﬁ%ﬁ‘{)ﬂﬂ?ﬂﬁ’]%@%%@ﬁéﬁﬁ , L)iﬂﬁi’a Eﬁ.ﬁﬂﬁiﬁo CIMON ﬁﬁﬁ%
TIABAII N, . 3P Rimon ! Civon J& , MARESR7E CV Mg FRIg /TR, WTLMER IMON/ILIM £ ThiEg 5] IVE N
WEIES . AT A A2 10 SR AL IMON/ILIM Hi e 52 BT 30 F K25 FELAL

ViMoN
-1
; _ RIMON IMON _of fset (10)
AVG RCS X 9m_IMON
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HH, Vivon 72 IMON/ILIM 5l BRI | lave A& P H R B . 75 IMON/ILIM 5] 5] N B AR B RE N T
W 23T 5 1 B T ] BE R A JEE e e

ISET ®] F T-%F CC 5 iR Bk AT Zh A AL, Mk AE ISET it in#h &6 v 7] LE I 7 F2al 11 WE CC ™
Wio

Viser = Rivon X (Iccsee X Res X Gmyyon + [IMON _of fset) (1)

Hr | locset 72 ISET AT f AL P IR . I ISET HE/NT Ve ( $18UE N 1V ) B, ISET A #E/EH . ISET
HAWAMEA 10pA IR , Bk ISET Al 5Z5] M L AL — A , LA CC B8 R S8l iR 808
g, BlanE s e A TR 2. IR T E | E MNP Z ISET AR . HT A EmE , E%
ISET A1 AGND [ Hi BH 25 tH ] LARf 2 ISET L s JE

6.3.14 WA BB ZEH

95 6.3.12 A7 6.3.13 il 1 KIS AT A B BRIZ4T . 9 T AE CC Al CV Ig4T Z [A]SKIL e g e , XX
PR BERIAE T AR IMIN S 8% 1 f /N DhREd . E0K LM5190 /B4 CV i IEH Bk | 5K IMON 5 iz
HuIFHs ISET SR LRAFIKTIT

IEA gm
IMON

VREFI —»+
ISET ———»+

liea MIN(liga, lvea)
o ,
_ OMP'_

v

A 4

Ccomp

L
| O
VEA R
INTERNAL VEA gm o
FB ————————————1- IMIN
VREFV —pl+ SELECTOR
ss —»/_

A 6-6. XA AEHY
6.3.15 PWM {35
PWM LU 55 2% 200 A8 0 FE 80K I B 28 H U 5 AL R MR 2 fil 5 COMP 5| I H R 9% 25 0.6V W 8 ik 4T
FL , SR G I 3 K S 1) F R 2 F A 5 R R AME R 2 FI KT COMP 5] B R k25 0.6V ¥k mAs |, 2kt
2 .
6.3.16 BIFE 12

LM5190 A1 A A A SR AR AU A AR T 50% 1) o 2% BEORFR BE N AR AME: |, MTT iSRS E 8T - W DM 7 R
12 TR R I U, AT SR O S T i IR T R A AR R A

_ Vour [V x Rgs [m@]
Lo - IDEAL [HH] = a5 x foyy [Mi7] (12)

o HEMEBUN | UG UEAR LR A AT OBOK | IR RT LUR AT e /N RS AN ERARARAS |, [R50 e as i s, (HE
e IR AR AR, FL I 2 3 BUR BICR T [

o FUBEDBOK |, VA PR R YRIE R | IR R DL IR R IR AT RMS HLI |, HL 5 22 5K AR i Y L 7 e ok
T A2 SRR SR
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6.3.17 Bt B R

LM5190 3% NI S ORA Dhfg . 72 512 AN 100328 I8 rRT R ) 5, B3O B ichi ik, HO i LO
WEh s WA, JFH 16384 THEES SR o a0 SR B S VYA I 5% A I SR e I He i R A A
512 AT E R E A, i EERiA R 16384 J5 , WEEE R, Mt <= Es).

6.3.18 E AL I 5145 (HO. LO )

LM5190 4 &5 il il B 20 e Al — A SR IBR 0 g () FRL P e e ae R Kl M AT N V438 MOSFET o s (AR B 5l -5 P 6 5 245
“ W Dgoor M H 2 A Cgoor MMM . 7EAKMI MOSFET )@ k& il , SW HiE£125 OV , 1fi CBOOT
B IL P Dgoor A VCC il T gl fd A2k /E CBOOT 1 SW 5l Il 2 [AlZEH:— A~ 0.1 u F B i 45

LO 1 HO i th i T BIFE R i) b A7 E ] | [HLUEP M (HO A LO ) 47 &2 FIR P, AT UL th 995
Fo AERVFE LO Wahaskinth Z /1 , AIERIUX I A2 25648 HO JF45RF HO MUK FE % 1.5V ((JLAYE ) LA
Fo 4R, SRV LO AERIHER (HO FIEZE LO LFHER )RR, R, HO SBAIER , ¥ LO mEk
£ 1.5V LUN o X ARBLAEMIR TR N v MOSFET 2l (S48 MOSFET fLE ) A L% HFLIX I
Il

00 R T AT PR FELS B RS AR /N0y, BRUONIX AT R s A RUBEIX ] . ik 1) i MOSFET i€ 1 AR [ 28 L AE
Cgoor ,» W7 13 FivR.

(13)

CrooT = Tyai—
BOOT = AV ¢poor

/\EF‘

* Qg &M MOSFET 7£:id F MR BR 5l B T 149 A WHAR HeL 1 o
*  AVceoort &M MOSFET IR%H #% 7F 53 J 1) HL R AR 4k

T EHE Croot » WIEFEAIEM AVegoot » fH 7T FH IR SRS HEL S A 252 B B2 52 . A Vegoot FI R #5252 i [
A 100mV £ 300mV. HZSHEFZZVNIUNK ESR MER S , AUE N 0.1uF. Frik FET AR & /N IR
H T FET MO8 XK s e o | 0.5V, BUE FET S5 78 R X 38, T4k .

1 LM5190 AL [ H bedir th AR T 7.5V i, AEEEAS UV AL T DU SW 51 IR 25uA YL, 7R3k
RO, KB A H AN S LB FIE , 7 2 S R UL S OB Tl Y A A L i A
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6.4 B ThREARE
6.4.1 FEHRHE R

LM5190 7Eiz 47 iy SR IR rE i A A azs i), Ao 1 52 P T 5 0 PR IR FELTRE A L 91 . TE S BB A T, Bkl
HLA 2R A R P AR R 18 . DRk | M2 R TE 7508 R BB Bh 2 far E k. 24 LM5190 il 3 460 I 21 B2k 16 AT
JEARARE | ) 88 2 3 N BEARAE T U1 24K 1 IRZ , DA WA GREUI B . v 78 LM5190 #3E A BEARAE K |
WA 5 | A AT m A LA T AT B (% FPWM/SYNC i%E#:% AGND ) .

Mgy 12V I, BEAREL R (LR EE 1 A 15 uA.
6.4.2 71 PWM =A% (FPWM/SYNC)

KIRMIF 2 MOSFET il A A [F) 20 o s A e o BE W A2 4 B i At o R A T 0 B/ 3 26 A1 T M EH E N 970
Hiiit. LM5190 #8448 0 1 hfg , Wl e HZZhBEoRET IEARM MOSFET MBS A ( bl 2 P4% ) it
BEOF A O A AT BN, dn R A O % LR B AR R SWH e TR B T R i FLUAL A
MOSFET &M, XA B I3 fE e ok I T BT BRI Zh R BiE . — A (7 OB B 2 B S B 2
M 7 65 1 o

FPWM/SYNC 5 i m i B — 88 05 BB ORI 5 H] PWM A3, 5 208 F AR 3L, b 78 8 Sk 240 1 S Ik
lq HL , V54 FPWM/SYNC %4 %] AGND. R %L FPWM gk Sl (CCM) TAE | i5H¥ FPWM/
SYNC ##:3| VCC. R , ZWEMESAsEH , LB b E S 30 H Bz M . M DCM 2| CCM
BAT R BRIt 7 SR e sh e .

O LM5190 540U IR | i1 FPWM/SYNC 5| it I 12 46 B P I gl . LM5190 w1 /] 25 28 4 R 531 56 1)
+20% , | AN 2.5MHz. 4 LM5190 7£[EB#0 Niz/T i, LM5190 BL FPWM #2417, i AGND EiER: T
RT HLFH & AAAEFIE(ES |, LM5190 2 288 RT LS SAMEI B FE LS. % VCC LiES T —A RT HIHH
HEERDES , MEDE S K28, LM5190 24 H DRSS L RT & XK IEIT. EEIKH Vin 58T,
ISR ]S | R E 5 S0 208, T a] CARRR I S AT SR R RE 4 H e R 1 5

6.4.3 #EhT

LM5190 & — AN EF iR WAL 2s . R 175°C (8 AUHE ) |, WIS RAENCW . HEARSCHOIRSH | 2
2P AT LN ERAE -

1. SRHAEMAEM MOSFET.

2. PG/SYNCOUT ¥J# I H T

3. XM VCC RiE#t.
4. ERTIRFZFRAR 16°C ( ARBriBi , SUME ) IR S HOR s P81

ARG MR BOR Y, BRI IER R IRAEAE |, S 0F S OIARE AR AT .

Copyright © 2024 Texas Instruments Incorporated TR 15 23

Product Folder Links: LM5190
English Data Sheet: SNVSCG7


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com.cn/cn/lit/pdf/ZHCSR51
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR51&partnum=LM5190
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com/lit/pdf/SNVSCG7

13 TEXAS

LM5190 INSTRUMENTS
ZHCSR51 - NOVEMBER 2024 www.ti.com.cn
7 ML FSEHE

&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

7.1 MAfER
7.1.1 31 /% T

R Th SE R D B R R R 28 Wi, 5 EEAS T M TR R R RR R 2R A B S B et . LR & IR T B HE LR
. BN A S . T MOSFET A1 EMI # N JE 28 .

7.1.1.1 BERRE

XK BRI, 649 e T m JRNT N2 O R JER R ST LU A I A SR A N R TR O BROR B A Y LAY 30% &
50%. 77 14 W EE K.

\' v
Lo OUT (1 _ 0UT>

= Al X fow VIN (14)

T AE AR R | AR R AR AR I VAT H R G BT 1 HER SR VA R . BRSO B R AR
FE |, BRI AR AT T s IR S: | ket B AR vT CAE v T3 e AN By (b v A, I F 8 o S P A v LLE
HULTFBLGRIEN @« SEEAERE/D , BEACRE . A, BERTOOH R A AR |, B i s m
B, RSN R . W ES SRS SO MR ARG, - H B BRSO S E , EAH U R & K
HfgmtEazim. 1R, MERGCRE T, RS RN B 5 2 BRI

7.1.1.2 HyH A S

it P A A R PR AR G A, R DR P O AR L B A S A 2 RS TR P o 7 R YR B P PR 1
H AR A LA AR PCB MR Jofh R AR L LA R sRAS IR . B D B R AN R FR 1 T, 4
HY LA 2R A R R I FELBE (ESR) MISE R H Ik /R (ESL) e T St e s iy B2 AT 48

Bt RS Cour 20T FLIEER SO FUATREAT DEIE , JFIR A —A> e Air R NIXT B AS S0 %, MR A d e fit
I ESR SRy 4 A He SC ORI 75 QUG 17 B P 8 45 P g P 2 45 LR S 152 PR AT B A K B L SR R0 i 2
B

B 7-1 MW o 1 A7 o T A AR T A 1 8] (AR S IR BT . B PR, 2 B ARG I LS S S
Jer BB R P DR — B, R R ORAT 5 AR R 2 2 BRI o b 43R A BRI ARl 1 i Y P A 2 R R
AL, %A AT ST RS W8] 2 e RARBEAT#h 78 [FIRE , fE S0k BE IR SR Ll R 2 Ja , RO
F14) s 425 3 R A1) 2 A 1 P2 45 o P PRI R IR, T 3K A e 8 P L A7 0 AR AR
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ILOAD1
/ ~ d ILOUT — VLOAD

dt " Lour

Aliout inductor current
AQc

| / I~ I~
LOAD2 v\ <7
load current\/

dloap _ Alioap
FT——

inductor current

ILoapr /\ AN /‘(/\ A AN
\/'\\/ VAR AR

~
AQc
Alour dliour _ Vsuppiy - Vioan load current
dt Lout
lLoap2 \/\

R

tramp

B 7-1. 871 Cour FEATETRIBA R [ 5 BB SRR

Bt , 76 12V fy N2 3.3V Hin th o o i SRS IR A5 B b, BB T IR AR R s B ZE 1 O B A PR A R 2
TEZFARA N | R8s AR 28% |, 1 &2 HIr S 2 E N KRG 5 BEBIREEELAN - Vioao/loute 5
PR I BEASAHEL | RS PRV TR B A I (8] A RE G e 2 BT 7 (R P o i S AR 2 v 1 o R R e 2 3 B0 H
Feadate Sebr b, A5 SR PO FER ARG BB R AT, RS FR A JAE U ER S B AR PR BAR . 7
AFOLT |, AT LA (53 R A Kl F 2 SR W A 38 R A e KPR b 2 v et o

N T R S 2R AR B SR W I A S R) O 3 A A PR R R BES FAE (H A VoversHoot s, e rh A HE LA A R B
ﬂ:&EE A ILOAD T/‘\BE@\: ) , iﬁﬁﬂj %%?'M‘Zﬁj(a: Ux_F{E :

2
LouT X AlL0AD (15)
2 2
(V.oAD * AVovERSHOOT)  — VLOAD

MR AV oap TR - VAR f R SRS IR | e 3 — DR TR 16 s B Rt A

Cout 2

AlLouT (16)
2 2
8 x fgy x \/ AVLoap” — (Rgsr X Al ouT)

i) 3 i R 2 P VR RIS DA 5 A 5 7R BE BT S A% 06 R 28 rh DARR 007 Uit 7 R 43 1) ESR. RIS |
RSFRIGER) , R EAS EA R AN ESR (5mQ K&LL L ) PLEAX B KK ESL ( 5nH £ 20nH ) . PCB £k
Sy —Me g A B B RN E R . P RS S AR AR TT AR A N A Ik ESR A1 ESL Tk , RS &40 T
FFHAL . AL, R EBEAESROEEMBEETEE , AR RS B e ER B2 TR, BRI
T 0 ) B9 R AR AR

i 2T AR 16 i ESR T, AT LUBRIE AL 5 i A2 S SORUAR T R I B B R A . AT RE G 15 R
SE A T BRI K FLA A BE T A2 57 ARG B e 2 T b A%

o e 2 U A A LA PR SR AH S AE R I SEBLT SR ELRRE T ONAT A BRI A AL SR RV AN R (E 1 RE AN ) L
o RS AR OB ) S AR A S (LR Y, R A AR A IRV B — A PR AU RO RE . PR A S
HAK ESR ATESL , (R AT SR AL € iy bl g S L AR, AT AT Rk /D T S0 3 i t 4038, T FELAR PR
AaHAREERA , KUk ar BB AR ik A8 R R 01 0 22 7 3K -

Cour 2
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7113 ABAS

T B2 A P 2 MR 01 5 0o T A% A0 AR T S B N S0P B . T HEREA ] X7 3 XTR Hify
I M 7 2 BRAE I 9 P P SR LIS BB A 5 RMS TG (8. by T JR T AR/ T KPR B o 3 U, i
R A 0 MOSFET (BRI MOSFET 9yl B A s 8. 7 LUBAE 7 Bk 17 V150 40330 B
B A\ 1L 2 RMS HIT

2
2 AlpouT
ICIN, rms = \/D X <ILOAD x(1-D)+ T) (17)

BRKHIN AR RMS B2 HBLE D = 0.5 I, X\ A5 K RMS HLIAUAIE (L UK T4 i HLIL ) — .
BARTESLS , S N B B B RN R IR SR | TS U A N DB A A AR PR . (R RS FLURER AL
PRI OLS |, ARG SAE D B8 h HRIE A (ILoap — Isuppry) MIRLTR , JFAE 1-D HEHEANSRIE
Isuppry FIFEIE. PRIE , BN P 2 2 1 S VAR A B MR P2 55 T L ARV 7 A BRLE , SV B0 P s R
DEN=MPIY. B 5 ESR MREUE AL G, TR 18 AT LAZS H I (S0 B I i

ILoAD XD x (1—D)
+1 x R 18
Fow X CIN LOAD X REsR (18)

T URYE A Vsyppry MU FLEESCRARS |, SEH RS0 19 RAT HRr & OB R 75 (AN L2

AVsyppLy =

D x (1-D) xI;,0AD
CiN =
fsw % (AVsyppLy — ILOAD X RESR)

(19)

ik ESR P& AR T L EEBR KNI RE B HAE B, I uAe a3 5 A A i N 8 A s ZUR | b 5
Q P& R AR IR 1 S N 27 28 BT P AR s . AR S R AUE [E A TAEIR VI B RIE M A R EEHE
o

7.1.1.4 ThZ&E MOSFET

Ti#Z MOSFET (¥ #0) BL/ FL AR B 2R LR AT IR A5 . HAT G338 FiFH Rpgon) i MOSFET W] DA/ il 45
FE | TG AT A A DN AT DL A4F 6 4 b () AL IR F G404 . 3l , MOSFET 1) Rpgon) #5870y , MR R 1 1 H £if
( 73518 Qg 1 Qoss ) BHEK , RZIFR. BIIL , Rpson) ! Qg MIFRFLEH 18 € MOSFET it 4. 45 5E
B (R PE AR MOSFET ThER A2 53 MOSFET 5 FiE it & .

I MOSFET EF M EESHIT

o 7.5V I RDS(on)°

JRIRHEEAEE , BVpss-

7.5V I B H R S

AH S N L T R4 AT Qosse

PR WS I YK AT Qg

MR B8 B Vastny » AN MOSFET #i#li 3k N Qg 5 Vg Z IAIHIR R E K AP 4H XCIAS . D9 1 7870 19 0
MOSFET , >K #1130 [X 335 F s A 20 LR SR BN HR RIS 2V & 3V, U H B E /NN HE T .

R T-1 HPRf AR 17— MEIEN MOSFET IR AAE , b Jas 1 A1 2 7058 m A MOSFET
S BORX R T UGS SO F I RS2, (HANA G EE 5 o A2 BT SW 5 RURBAH R A 10FE 45 — [ 43t
FERE I

% 7-1. MOSFET iR

Dﬁ$§ﬁﬁ 2 MOSFET 1A MOSFET
2 2
MOSFET 2, Alpout ' 2, Alpout
&55@ @) [Pcond1 =D X (ILOAD +—47 X Rps(on)1 (20)|Pcondz =D’ x { ILoaD” + —13 X Rps(on)2 (21)
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% 7-1. MOSFET ThZH4E (4:)

m*ﬁ%ﬁ &M MOSFET &M MOSFET
V. X f Al
osrer Powi = w « [(IL . LZOUT) ‘et (22)
GIES OUT e
(ILOAD + ) X tF]
MOSFET
gz Peatel = Vee X fsw x Qa1 (23) Pgate2 = Ve X fsw X Qg2 (24)
MOSFET
st @ Poss = fsw X (VsuppLy X Qoss2 + Eoss1 ~ Eoss2) (25)
p = Vi x o % |(1Loap + —LOUT) x ¢4y + (26)
ks ) condBD = VF X fsw X || ILoAD 2 dt1
i ANiEH
i LOUT
(ILOAD - ) X tdtZ]
R

5 15 PRR = VsUPPLY X fsw X Qrr2 (27)

B SR B 3L 2 A 4% MOSFET A SMIAR L BEL . 41 S5 Jom e e BER M AN oL BEL DL R 2 A1 RO AR S 3R 30 % FEL BELE AT 209

MOSFET Rpg(on) FH £ 4500ppm/°C FIIENRL A% . MOSFET 45 T, K ILBEFAEEIR L #_E THR DU T 330 A S D 2R B AT AR
FE B/ NN L T BB 1 LS R AR, & MOSFET Rpgon) FT EASR A RT F A B K ) H s

D'=1-D Jy 52 MY,

MOSFET #ii ti & Coge1 M Cossz 5 HUEZ MR R 2B i L AR MEARFE . X LS HUAFREE MOSFET SC i i ich v A48 v IR AT T 45
FERL. A, FEGEBIE , KA AR TRV MOSFET Hiffi i A TCH o Eossr ( Bl Cosst HIRER ) S/ SIBINTEFE , (HUtifE S
W Cossr LAEFFHIBER Egsso TKIH

(5) MOSFET & —#%& R IR E Hiff Qrr B TRZ S 40, JUHIRIER R LIRS Hd 18 DL R IR S

rrfll (2] ) MOSFET £ PWM Sl [A] (2 D [RIFE ) I AR ER L , 8% 2 FEORI D ITF 54k, 1
RS T S B AUIT RARFE R = Il MOSFET #5CHE 2, =il MOSFET R DD AR BUFESE T AT LI 2
U @Li‘;%% TFR (IS SHRER ) BFE. f i AT, DURE R O A AR SR RT3 B 145
M =02

2l MOSFET SCIriny (B4 1 - D [EFE ) , (K ( [F22 ) MOSFET /&S A& . Il MOSFET JT 5G4 #EmT
LLBBS AN, OV EAE R A IS A BEAT Ul e . 7R AL IX I [R] 1] %bmﬁiﬁ?ﬂﬁ%ﬁ ( MIEIERIR MR ), R
IRHRe A MOSFET #RIGHTI |, S3F S 38 SR SR B I 1y 2 S AT REs i/ 1k — A8 Sl 1 4E . JH:?’% 5
TFRIF BRI .

2w B s LU R b, AR MOSFET 2 72 TF 5% i W K 22 B s Ak B it . DRI, 5 BERAS i A, b Ukt 0t
Rbs(on) (AN MOSFET. 4R 45 #E1d KB H A5 Rpg(on) KT #4~ MOSFET sty n] A HIFH , 18 IR IR MK
il MOSFET. fi&fll MOSFET M Dy HFESE T LUN JLBUFEZ A - 3IE Sl U AR A Sl e, DLKE
O TR T R R R T R BRI =

7.1.1.5 EMI JBi 2%

TFRRIE S BA TN , ZE USRI FAE N Rk KEHJE LC JEBEREIEBLAR KIS PRI T A
A T IR EE | DB P T SUN T He e N BT 280

(™
@)

©)
(4)

2
_ VsuppLY(MIN)

PsuppLY (28)

LN =

FoUR EMI JER RS WP IR -
o U EMIJERCARAETT MR N T MR, Herp Cyy RoR T REE s i N\ i (I BT AR
o NS R Le S EFEON 1 u H A 10 w H 28] (AT DU /b 12 U ROR B AR v F BT AR
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o R JERA A Cro

VSUPPLY-EMI LF VSUPPLY
— 7))
—— Ce —_—Cn
% i
[} ’
GND =

B 7-2. BRERESRKTLIE « & EMI JEHEE

i AN LI 2 B N BT T AR N BRI U R ST (PRt LA M A Cin S ) , ATEL
A AFORFITH €, Bk 29 Pros.

ILOUT(PEAK)

Attn = 20lo
g(ﬂz X fow X CIN

x sin(m X Dyax) X ﬁ) — VMax (29)

L
Viax &iE LS EMI RS R VFI dB vV K.
Cin e R Fa 28 LA N A
Dmax /28K i 2 o
ILouT(PEAK) #& W AE FLIR 2% HL UL o

T UE AR BT HAD A A\ i A HLR T CLEERR O T . AR U7 23X 30 #iE Toil EMI JER AR LA Cro

\

|Attn] \ 2
_ 1/ 10 40
CF - L_F 2m X fgyw (30)

FETT R A 5 o FP i — NN JEB A = 68 42 B 7 A8 R BOR B . JEEAS I PPt A2 5 /), A
FH N UEPEE A 2 125 SO B IR 4 R R BRI 2 o PHPUAE JE PR IR N IA BN . ToUR IR A5 IR
77 31 4th s

fres = ﬁm (31)

Rp AR89 /N I U S AR VIR AR T I 4 P T . FAR RS Cp PR N R ER & , Wk Rp -

PR K ThESFE. AR Cp MEIEIRIE TSI IUNT Rp , JFHEFEBIUK TN HES Cn IS

o ZESRWUAPT Ik Cy THLEIESE A5 BB A . B3k 2% B H PHPUAE VSR N EOK (1 L A1 Cy M)

PR EA TSN Q) B, TE MM E . o LAMEH iR AR Cp RIt r#2:0 32 Frss th s A\ e (A -
Cp =4 X Cin (32)

AT RE N 33 LA AR JE FEFH Rp.

L
O (33)

28 R 15 Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: LM5190
English Data Sheet: SNVSCG7


https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com.cn/cn/lit/pdf/ZHCSR51
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSR51&partnum=LM5190
https://www.ti.com.cn/product/cn/lm5190?qgpn=lm5190
https://www.ti.com/lit/pdf/SNVSCG7

i3 TEXAS

INSTRUMENTS LM5190
www.ti.com.cn ZHCSR51 - NOVEMBER 2024
7.1.2 (REYA BRI

K 7-3 JRon 7RIS SR ZEORES (EA) B9 1 BLELEGE: . EA JTHIE 28 1) EAR st EA Hith RUBE Roeay FHA 22T 58
PRI Caw WE , W FEN 34 F 7R .

8m(EA) X Ro(EA
GeAS) = — Tos RZ)(EA) e C|)3w -

EidFAA RS T EA mli . T REaC 35 TR T A L B COMP 1Y s iR kb2 A A% i R £, Horh B4
( PBECAMES ) Fe 5t FL RELAS /0 28 DOk (1 1 23

8m X RO(EA) X (1 + mLZl)

Vcomp(s) VREF
Geomp(s) = 5 = - (35)
LoAD(S) VLoAD s s
(1 * wP1) x (1 * wpz)
Hrp
* VRer &R HEREAE.
* OmeEa) & 1TmS (¥ EA B35 5.
* RoEa) & 70MQ )R 22 JROR A i H FHL
S W (36)
21~ Rcomp X Ccomp
wpp = 1 = L (37)
Ro(EA) * (Ccomp + CHF + CBw) — Ro(EA) X Ccomp
wpy = 1 = L (38)

Rcomp % (Ccomp| | (ChF +Cpw)) — Rcomp X CHF
EA *METCH SR I A R s AR A BRI T i — A AR . G , Rcomp << Ro (EA) H Ccomp >> Cgw and
Chr , I ME A 2L

LM5190 A ] FB A1 oI H i s (14 S 153 51 D o G SR AS 12 M1 e R i Pt 22 () AE et f A%, U S PRGN %
ZIM PR RZE . EXAEILT , AGND g1 JIAT 5 FB SIEC & A, AR AL #A A1 7. LM5190 foiF
AGND #1%fF PGND [ 3t A ffs % ik +/-300mV,

VLOAD

Error Amplifier Model
Resr g

Chr

B 7-3. IREBR SR L%
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7.2 AN A
7.2.1 E3¢ 400kHz CC-CV Z& /548

K 7-4 Ji&7n ¥ CC-CV [ IEfa S as i R R ] . fEZonlrh , CV Y HisoJy 12V, CC 1T HAxu 8A. HAH

£ 48V I, lEACE N 95% . FFRAIR HH LS Ry 35 N 400kHz. K 12V % i#EH: 2] BIAS SKREAK IC
BINFEI R E R,

RT resistor to AGND : Fixed frequency

V. RT resistor to VCC : Spread Spectrum / DRSS
SUPPLY
1
Cin l Cui —I_ T 5 Q
| Rew VIN HO il
- EN SW 1 Vioap
Rens L R
csooT |1 oy S . . e
AGND Ccroor i
B R
! R LOAD
RRT [R QL ESR
AGND /VCC O————AM—| RT LO —, — COUTHFI |
‘ PGND - Cours
VCC/AGND /fswe O——— FpPWM/SYNC €L
Rpcoop |SNS(+) =
To MCU VDD 4—’\/\/\/—1
To MCU < PGOOD VOUT 1
BIAS 28V R Cer
From ADC »—A\ VN ISET BIAS g Fer
Riseto _L FB Ree
Riser To Rrg / VCC / AGND L
Ciser IMON/LIM VCC COMP Rres
- T
To MCU Cveo =

L

— Rcomp FB = Resistor divider > 5 kQ : Adjustible VOUT
RIMONHF

R FB = VCC : Fixed 12.0V
IMON Che FB = AGND : Fixed 5.0V
Cimon —q Coowe e

FPWM = VCC : FPWM mode

FPWM = AGND : Diode emulation / PFM / Pulse skipping mode
FPWM = fgync @ Clock synchronization in FPWM

& 7-4. #%] CC-CV [&Efa Ea% i

ik

MRS H N RS 2R IR BT | AN ] BE 7R O E — D R R AR RS E T, U R AR A R
M IR TR AREZHEMER , ESHA 7.3,
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7.2.1.1 #HER
R 7-2 R T AR B BRI . B AT RE S AL
R T1-2. FIHSH

BB 18
N T ARG 15V, 48V, 72V (f/ME. SR, kA )
CV i1 BAx 12v
CC W75 Hbx 8A

IES kS 400kHz

TFRINFE th AP &% Rer BOE )Y 400KHZ. FEFSHIIRERPERETT 1 , H AR BRSSOy 28kHz JF H AR AL B K T
60°,

7.2.1.2 FAIEHE R

SR PN T THEL 38 AT N RRE T 384 RS o s e R B R R A i #2 . F 8k LM25190-LM5190-DESIGN-CALC
POENTTIHERS , TR .

B RMEF TSRS 2k | 1550 LM5190-Q1 CCCV [E/k 4811 4 EVM P 6

7.2.1.2.1 [B/k BB

1. AT RESC 39 MR ARAR A N HUE T T ) 40% HLIBAS SO HR TH AT R (0 B T UK

_ _Vour Vout) _ 12 12\ _
= B x fow = (1 ~ VN ) T 32 x 400k X (1-48) = 7.0uH (39)

2. JEFF 6.8uH [bRiE HLIEEREDR A REAR I LGRS FRLI AT OB A . 5 RS 40 RIH SRR AR S A LR
SEAE T B LIRS VA LU

Lo

ILO(PK) = ILOAD + % = ILOAD + 5 X\l{glinSW X (1 — vI;?lHZX)) =8+ 362J = 9.84A (40)

3. MR ETKRT 50% , % TUH iRyl |, W R ARIERIRY . T Rt A — 571
RARZ L B N B RERAME RN | SR I 2 mailE S , AT s OSER &R . T
3041 IR RS | DTG R AR A MEE B B Dy P AR 3 DA F R8O T PR AR R

VOUuTXRs _  12x5m

LO(MIN) = 508 x fgyy — 0.08 x 400k — 1-87nH (1)
7.2.1.2.2 BRI

1. T HROREAE A AE /7 22 /0 DU f 48 F BRI (B FEL IR =1 20% SR TTH S R RS I F BEL , DAGEE J5 Bl R0 §7 20T )i 1%
SHARRALE WM E. T R 42 THE R FL
Ves—TH 60m

Rs = T2xTo(pr) ~ T2x 084 — >08mL (42)

2. NP ARIERE SmQ (AR AERBEAE . AR T 7.4.1 TPIOARAE R , B ORME S A ELTRIR Z AN S AR
ISNS+ 1 VOUT 5| Jill 2z [a] 45 (1 22 73 AL I 5 5

3. K5y HL PH A R A SR AR A
4. EFIFIRSCBIESIF LA 5 75 sORs BN 2 #5737 FL BEL 2 AT B iz a1

5. CS Flth AR IEiR (5 HIRARAI FLAAR . AFRE R AT L)% MOSFET MM ARSN 4R ARK ) 2 S SBURE IR T &
ERT USRI T toeiay 79 75ns HIEAERRIER | #7250 43 it S R B iz s
LT F HEL R A e FRLO

Vcs — TH(MAX)

_ VIN(MAX) X tDELAY _ 68m , 72 X 75n
ILo - PK(sC) = RS + Sm T 6.8k

Lo 5m T 6.8n — 144A (43)
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6. MRIEILER | EFAEEAN TR EVEE N MA BT KT 14.4A ) HERES .

7.2.1.2.3 it 4%

1. B MEBES MRS N 3% , T RES 44 SRAG S BRSO ITIRAR (Wi D8 2 4 ) J9I1a] (1 m H L
o T R

2
Lo X AlL,0AD B 6.8y x 82
2 2= 2

(VLoaD + AVovErsHOOT)  —Vioap”  (12+12x0.03)" - 12

2. TRRERRIBNEERE (K AR E SIS EELERDN ) 5, EEUA 22uF. 25V, X7R.
1210 PR & R oy . B, 2408 AR08 I B 2R 2 SR OGRS i I SR A, 2 B A 45 B B AR
IR T PR & ER

3. AR 45 SRAGHEFRFRE N L 25 T Ao s 0G i iy 1 H R S0

Coutr 2 5 = 49.64F (44)

_ Al 2 2 _ 3.676 2 2 _
AVour = \/(W) + (Res x 1) = | (grerea) + (m x 3676)° = 19mv (45)

Hrp
*  Rgsr M A8 H0E EESCR B TE (ESR).
o 12V IR AR (BRI ) MR AN 62uF
4. TR 46 SRt H BE A S RMS 208 A SO i AL T 2 28 S0 i A e (EYE I N -

Al
ICO(RMS) = 51%‘” = % = 1.064 (46)
7.2.1.2.4 GAHEF#H

FLR N 38 LR SR T R A M B R R BT . 75 e R N R AR R IR AN SLBCB IR . A g
MOBEIE A B AT 2 B3 PR N SO IR I8 - S8, S0B LIt RS F A SR AE DT R S5 AF T A AR BEPLAE LA
N HUR S ZIBIREAT 703 o

1. EFEEA L A RMS SUBHTUAUE (B H 5N A2 -

2. MEHTTREC 47 IHBOE SR OL T & A B TAE RO 50% SRt S\ r 4% RMS S0 it »

)
Al 2
ICIN, rms = \/D x (ILOADZ x (1 - D) + —2T ) = \/0.5 x (82 x (1-0.5) + 2520 ) = 4.1A (47)

3. MEAUTREIN 48 RAE P T A LA

D x (1 -D) xI,0AD 05%(1—0.5)x8

> =
Cin = fow X (AVSUPPLY —IL,0AD X RESR) 400k X (0.25 — 8 x 1m)

= 21yF (48)

Hr

* AVsgyppry A& it N EIEAE S0 HL R RIS -
° RESF\’ %iﬁ)\%ﬁ%& ESR.

4. THINEBRESRPEERE)S | BN 4.7uF. 100V, X7R. 1210 P& N B2 . KX Lo 25 28 S 1
K MOSFET il E. AREZLHEMEER , BT 7411,

5. e MOSFET M E 754 10nF. 100V, X7R. 0603 [ & 25 2% LALE MOSFET JF ¢4 3 i lal $ 4t 5y
di/dt L. HRHEARBRE ST 100MHz 408 Fiftm B IERI%E (SRF) FMKAE 2FHPT. IXFE AT LA /N L JEPR
PR AR A L, DR AT REHb IR /D T 5T s R I R RS, IR ME S ARSI EMI (55 . A R 2 34015
B IESRIT 741,

7.2.1.2.5 HiF (% B 1A
] LS P T FE R 49 Skt 400kHz 1= 52w 1) RT HLBH.
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le — 59k 1012
fsw 200K _°
Rpp = W — B00K "7 _ 595 (49)

7.2.1.2.6 G

IR EL 5.0V 5 12V DAAM A S B k(B A A A — [ 5 i PR R e U U AR ), WA
FEa 50 HE S Bt LR -

Vv
RppT = Rppp X (vﬁg: - 1) = 7.15k x (g% — 1) = 100k (50)
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7.2.1.3 B4R

Vioap = 12V Fsy = 400 kHz FPWM

100
95 —
pe "7 |
90

/
T

Efficiency [%]
oo [e2]
o (&)}
—
—

75
70 — VsuppLy = 24V
— VsuppLy = 36V
65 — VsuppLy = 48V
= VsuppLy = 60V
60
0 1 2 3 4 5 6

Output Current [A]

B 7-5. FPWM AR | LiEpnE

VLOAD =12V st =400 kHz PFM

100
90 man ——
//’— T T
80 L= ] _——/
d L~ L | L 7
= / d 1 il L ]
X 70 Lt
= %
< ol
2 / g
S 60 4
& / 4
i
50 —— VsuppLy =24V
/ — VsuppLy = 36V
— VsuppLy = 48V
40 — VsuppLy = 60V

0.0010.002 0.005 0.01 0.02 0.05 0.1
Output Current [A]

B 7-6. PFM AR | Xt i

0203 05 1

EN 1V/DIV [

W

ILOUT 5A/DIV

VOUT 5V/DIV

5.
1.9950 V -10.01 -100 m/

E 7-7. Ei}‘b , EN }FE y VSUPPLY =48V , ILOAD =8A
HLFH 5 3%

EN 1V/DIV

ILOUT 5A/DIV

VOUT 5V/DIV

@ 7-8. 9%% , EN %I\ZT‘J y VSUPPLY =48V , ILOAD =8A
P, FH A7

Fg ¥ /N N N ¥\ e i S5 e

2 10

ILOUT 2A/DIV B

E 7-10. PFM ﬁﬁ\ VSUPPLY =48V, ILOAD =0A %’ﬁ:
THIZERIBIT

34 LERTFIRIE
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ILOUT 5A/D

\Y

Bl 7-11. VsyppLy = 48V. FPWM. M 0A 5% 4A B
ik VA

h—_,.._._w._

ILOUT 5A]

& 7-12. Vsyppry = 48V. PFM. M 0A 754 4A Bt [#i41

0 1

125

7-13. ISET il , VsuppLy =48V , Rioap =1.35Q

BB BL
X [ cs |
ISET 200mV/DIV |
\/\/\//\\N/\
7 i ILOUT 5A/DIV I
o

7-14. VSUPPLY =48V , ILOAD =8A, TA =25°C , %
b/
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7.3 BRI SCAN

e F B TE Y AT AE SE SN R R IS B AT o SN B IR VRV 0 AURT B 280 R A BIE (AN R L F 31T 1k
A, BN B A I RE NS 1] A s AR 4R BB A BN BRI AT DA I R0 51 SR ST B A\ B R L A

I __ Vioap x1L0aD
SUPPLY = VsyppLy X Efficiency

(51)

B SR AR AR K 2R B RAT KPR PCB b2 e 2 A\ ri i, W75 ZERS i A RESE AR E IO PR RE . SN HE
10 A A P ORI FELBH P RE 20 e M B IS AT IE BN R . AR RS I ESR MBI AR A S, MR— AR
BHEWE IR LB o AR EEAT N PR BT T ROR AR A, 1% B0 = 3 B R A8 fay A\ i At B s s . Ar v
BEL £ 15 97 38 19 A 30 0] 5 B0 N FLUR FEL TR B o o SR DR LS L, e e A8 A i N LTRSS AR T 4 A Y B
B, PR A A A S P R A AR IR o AR PR AR I P A ESR AT B T g A IR FL I 0 A AT
L e

FAUE SRR A M 2 M — A EMI AN | R IEid it | 5% 58 7T e SEUR RS IR
P i —LE RN AN-2162 KR ELI ELI #0450 165 EMI (/38 PR A5 0 T — B (T (o 7F Y 28
N T B8 I S T L

7.4 %)%

7.4.1 A

B RTORTE S Bt | T4 ) PCB b R JRotd TS B 4% 10 T 2 T3 T W P PR 9 0D 40 )
R IF X B 1 715 TIBEH06r MR 1 B0, WEFRRLFE B 00 A5 FU TR SRR 1 (TG PP A L o i

di/dt Hya , PR 20U AT BE s /INE ROABRTHIAR |, LSRR kb LA BR B Z5 A2 B . S 4b , S AIICI MOSFET |
AR IR EN RS (7l 3 AT 4 FoR ) IR E L,
{0 Vsuppy
I | Cn—— High-current loops
VCC H * CBOOT - #1 HS gate-drive loop
C W —— Ccsoor . @B LS gate-drive loop
High-side HO -
gate driver /,"4—— e ———‘j\ Lout
\ SW b / Vioap
— > 1 | I
VCC
( T Cveo Q. #2 —— Cour
Low-side O LO
gate driver e - — - +--——7 =
, #4 \
\ PGND J
® |
~_—— e — - —- - — — — — - = _>_ —_——— -
L o

& 7-15. B DR FAMHRIRS) B B TF 0 B 0 I E A R AR R 4t

7.41.1 REA D
o EINFEAYS. Wi AR MOSFET &2 M Bk ay Th R it ot |, Jls ade PCB 112 L. v LAFIH
A RS0 sh , BT DUR AT et R XTI BUE i e 7EXUIH PCB e, /MBS ofhd i E

TEJRHR . Z/DAERN—A N BP0 2 S ELBR R /AME 5 120 2R S50 2% (1) H b 2R P2k B 43 B T

EXXRIR
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s H/HBEMBESESZ NS, Rolgeibil/ N X SesR g TR , PAIIH] P2 A i o 7 SRt oo it
.

- IREE 1 BRATRESE /N B EE BRI TR . HLGE I R B AR A AN L A B A MOSFET |, R )5
T R R BN AR . BN A AR T TR UM MOSFET MR T . FIFE , K N A
TR S MOSFET TR M BT .
- IRER 2 0 R 2 MBI 1 AR A B E . FLE R AR MO MOSFET 3 B B8 eyt B 25 28 | FRl %
HOZE [F ZE I MOSFET [IU5HL . ST BE b5 17 432 H i Y B MOSFET [ B Al HY Ha 25 28 (1) 11 36
o PCB 4k XN SW i 5, B iERF =M MOSFET MU (K01 MOSFET iRt Al H B2 i LRI, 420
RRATREREIMN % . Ak, SWIEEZEN EMI FIRIE |, FIIEATRIE K.
« JE/H MOSFET il i i @ X (45T MOSFET i RiEm S0l , AFEIEE LA TR FVES B R AR ST o
o SW 5| JHEE B DR FE W 2 T O S FAE S AR AR BX 3 2% 1R Rl B% A% . BRER 1 [ 1) 35 A HL BN R A T 2%
MOSFET f%it -2 (Cogs) MK T — MR | ZHEESTE SW 1 S5 A= (> 50MHz) #2455 . WiRA
gz, IRR BRI E S R E S TR L. RIS E IR IR AL SW 51 4t i K40 e (A IR
file FERZHEOLT , M SW 5 SR 3] GND [ 53 1t FL BH 25 Al L 78 85 22 1h 2% X 2% 2 I Z 3R IR0/ I [ TR
B AR SW 5] IR IR TE L K, W] DAAE 75 BRI N2 vh s oo A

7.4.1.2 HHRIREN A R

JR] R 8/ Z B0l AT A AR A % FEL R A P A AR SR B FF S M RE e, A TE IR 2S5 MOSFET Mt Fi 28 1 9% 1)

RO A FR G | SRR SRR R (MR AN Dh R R ER WL ), A RO AR R B iy A AH I AR B AME AT S 2

MOSFET Jf it A #E K. DL N IAER AR R E

o IE% 3 @l MOSFET , Qq. fEm{l MOSFET B |, K HEIA M E 2% H 25 28 I8 Imd A B 3K 50 2 AR s ]
MOSFET , 485 Fifiit SW IEEm B 2)JH s A B 1 i 1o MR, A7 Z kW= MOSFET |, KHLM B %6
(JB3h ) BT E MR IKSh 28 A = MOSFET |, 4R 5 FHEd SW BRI [0 81 15 5l s 2 2% 1 770 1

o INE% 4 ;KM MOSFET , Q. 7E&M MOSFET Sl , KM VCC 275 HL 25 28 38 [ i B 3K ) 2 A o]
MOSFET , 445 Pl i e b i (o] 2R 88 1) i+ AU, A 220 MOSFET , K HLi MK MOSFET
MBS I8 IFI A B BX s 2 AT GND |, AR 5 738 i 2 3t it 90t (R MOSFET AR

TEAF I rig MOSFET Mt 3X 3l f B 34T BE I, TI R BOEAE LA R LB A R 45 7

o MR IREh s ( HO A1 LO ) 2w i s/ MOSFET A SR 4 3 06 UL T REHE , AT Jse /b B B 23 2 o
o BIER , MR MR IR S FR T A LR . A 0.65mm (25mil) B HE T (5L . FEL B | I IR LeE
LRAF I B4R 20 0.5mm (20mil) B SL. # HO F1 SW ZE£R AT 2243 ok M Be AR i3 il MOSFET |, MM 78
Oy FI RGBT . 74k, K LO 2R A1 PGND 78 28 /4 T A E A 22 45 %6 s AF A I MOSFET |, M 78 4
) FH R A R

o K EZSHEES Copoor FEIL AR CBOOT Al SW 5| B E |, Mifi R vl GEthif /D 55 B 5h &5 AH S BRI R i 3
AR, 28l | K VCC I %% Cyoc SEIL 234411 VCC 1 PGND 51 JIECE |, /AT BEHbIE /D> S A% 5K 5 28
AR A 4 AR

7.4.1.3 PWM =525 R

B2 R AT REHLEE I TR MOSFET i & LU o] Gt 4 s AR SR Bl #s A 2R K B, ik —3k | SRR S 5 DL

FEL A ASE U A 2 ) 43 B8 ] DA R o =R A5 e

o O EHERE S AEPEL | BT SRR R RS DR

+ ¥ 5 COMP. FB. ISNS+. IMON. ISET Fl RT AHM AT & SUs LA 2B Ao fF i B e & SW. HO. LO
o CBOOT @k SiiE , LLBF A B RS . S N EZEE N E i . R Ve R0 it (FB) 784k
AR ( ISNS+ A1 VOUT ) 782k 55 Ha 5 28 28 Al oo 1 b 28 Ik

o B b BRSO A SR FB Sl CE |, AT fE FB LR R AT RER . B2 M b S B F BH 28 A s 3
B AL BT 5 1 R R A L

o DAZEA A A ISNS+ AT VOUT AiZE2E | M 58 KCBIR BE s /b W s $5 B, 45 F T AR SO 7 E 2 2
& 29 FEL L o

o RATREHZE /N VCC A1 VIN 5| BHE AN R 25 25 21 PGND 51 PRI T AN . K5 IX 26 B 25 38 R AT e S 1T 2%
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PACKAGING INFORMATION

Orderable Device Status Package Type Package Pins Package Eco Plan Lead finish/ MSL Peak Temp Op Temp (°C) Device Marking Samples
@ Drawing Qty @ Ball material ®3) (4/5)
(6)
LM5190RGYR ACTIVE VQFN RGY 19 3000 RoHS & Green NIPDAU Level-1-260C-UNLIM -40 to 150 LM5190
RGY

® The marketing status values are defined as follows:

ACTIVE: Product device recommended for new designs.

LIFEBUY: Tl has announced that the device will be discontinued, and a lifetime-buy period is in effect.

NRND: Not recommended for new designs. Device is in production to support existing customers, but Tl does not recommend using this part in a new design.
PREVIEW: Device has been announced but is not in production. Samples may or may not be available.

OBSOLETE: Tl has discontinued the production of the device.

@ RoHS: Tl defines "RoHS" to mean semiconductor products that are compliant with the current EU RoHS requirements for all 10 RoHS substances, including the requirement that RoHS substance
do not exceed 0.1% by weight in homogeneous materials. Where designed to be soldered at high temperatures, "RoHS" products are suitable for use in specified lead-free processes. Tl may
reference these types of products as "Pb-Free".

RoHS Exempt: Tl defines "RoHS Exempt" to mean products that contain lead but are compliant with EU RoHS pursuant to a specific EU RoHS exemption.

Green: Tl defines "Green" to mean the content of Chlorine (Cl) and Bromine (Br) based flame retardants meet JS709B low halogen requirements of <=1000ppm threshold. Antimony trioxide based
flame retardants must also meet the <=1000ppm threshold requirement.

® MsL, Peak Temp. - The Moisture Sensitivity Level rating according to the JEDEC industry standard classifications, and peak solder temperature.
@ There may be additional marking, which relates to the logo, the lot trace code information, or the environmental category on the device.

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

© Lead finish/Ball material - Orderable Devices 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.

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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OTHER QUALIFIED VERSIONS OF LM5190 :
o Automotive : LM5190-Q1

NOTE: Qualified Version Definitions:

o Automotive - Q100 devices qualified for high-reliability automotive applications targeting zero defects

Addendum-Page 2
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GENERIC PACKAGE VIEW
RGY 19 VQFN - 1 mm max height

3.5x 4.5,0.5 mm pitch PLASTIC QUAD FLATPACK - NO LEAD

This image is a representation of the package family, actual package may vary.
Refer to the product data sheet for package details.

4230073/A
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RGYO0019A

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA—|

=
o

11

2

JUUUUUU

12

EXPOSED
THERMAL PAD

2.310.1

PIN 1 IDJ

(45° X 0.3)

0.3

19X 0:2

<

0.1® |C|A|B
0.05) |C

ﬂ ﬁ (0.1) TYP

4229995/A 09/2023

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
RGYOO019A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

19X (0.6)
12
19X (0.25) J i}

12X (0.5) ‘

o

/9@
|
(R0.05) TYP \

L— 3.3) ——j

LAND PATTERN EXAMPLE
EXPOSED METAL SHOWN

SCALE:18X
0.07 MAX 0.07 MIN
ALL AROUND ALL AROUND
T
EXPOSED METAL—_ ‘
j\. !
|
|
EXPOSED METAL T __SOLDER MASK \ T __METAL UNDER
OPENING ~ = SOLDER MASK
NON SOLDER MASK SOLDER MASK
DEFINED DerNED
(PREFERRED)

SOLDER MASK DETAILS

4229995/A 09/2023

NOTES: (continued)

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

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

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RGYOO019A VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

e 2X (1.55) ——]

(R0.05) TYP

19X (0.6) }4[} 777777777
Q@ T

19X (0.25) r @

—=3

—— - C:j 777 (4.3)
|

|

|

|

|

|

|
(33) -

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
EXPOSED PAD 21

81% PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
SCALE:20X

4229995/A 09/2023

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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