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VsLopE AREEAME R L ISNS+ Z VOUT i N Jy ki 45 mV
ton-mIN 5 IE R (] 26 50 ns
torF-mIN 5 K T (1) 80 125 ns
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VpG-uv IR IER UV B s AFXS AT B R 90% 92% 94%
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Vpg-oL PG HE SEHRIFE | lpg = 4mMA 0.8 \%
poni RS

VovTH-RISING ok R ARSEF AT R BT 108% 110% 112%
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tssNT P8 [ 5 9 B e 1) 1.9 2.75 3.8 ms
FHHE gk
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Vho-Low HO i B PR3 % U lho = 100mA 75 mv
tHo-RISE HO FJH il ( 10% 7% 90% ) CuLoap = 2.7nF 20 ns
tHo-FALL HO TB&RFIA] ( 90% % 10% ) CLoap = 2.7nF 8 ns
fRAUMHE R4 (LO)

VLo-HIGH LO 7 H PR A% iU ILo = -100mA 300 mv
Vio-Low LO fiG s TR A i iU ILo = 100mA 75 mv
tLo.RISE LO _EFHI i ( 10% Z 90% ) ClLomp = 2.7nF 20 ns
tLo-FALL LO T4} 1E] ( 90% % 10% ) CrLoap = 2.7nF 8 ns
B 1% RLFE X B ] 2

tpEAD1 M HO Sl & LO S@sE X it (1) 21 ns
toeap2 M LO I & HO @ AL X i ] () 21 ns
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VesTH FLL AL R A B £ ISNS+ 5 VOUT Z jalilf5 54 60 68| mv
Ves-TH-MIN /N P PR ) R L 7E ISNS+ 5 VOUT Z [a) il #% 12 mV
Acs CS iR 2 9.5 10 106 VNV
Ves-NeG CS i fi] Hi K B {E -30 mvV

— fi
w
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5.5 BASHAE (42)
T,= -40°C % 150°C. SBIfEAE T, =25°C. V\y =12V H EN ##F] VIN 44 TE ( BRIESE ) .

B \ WREHE | Bia  amm  BkE| B
Hklei
Ts-sp Bk E™) IR BT 175 °C
Tutys AR H (1) 15 °C

(1)  MREmsiE. RedE Wik,
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5.6 fL7
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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
<
(7]
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
Bl 5-1. U g SR I K A | 5-2. Sleep? HIL SRR K5
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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
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5.6 AR (4)
FRAES AU, T Vi = 12V,

112 98
111 97
£ 110 & 96
=] e
2 5
< 109 £ 95
o o
E 108 E o4
3 3
a 107 o 93
8 o
o
106
4 3 o2
105 — Risi_ng 91 — Falling
— Falling —— Rising
104 920
%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)
K 5-7. PG OV H{ESEEFIKIRXA & 5-8. PG UV HIE 5 E IR R
7.8 9.5
7.7 S 9.3
S 9.1
=] .
S 76 2
g £ 89
= 7 ——————— 5
8 g
S 74 s
» 85
%)
7.3 %
’ — 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)
& 5-9. VCC REMESREMMRER & 5-10. BIAS {J#BRIE S5 & H < FR
70 1
E 65 S 105
2 s
g 5
2 60 — | 5 10 7
kel — 8
o | [S
> L g
< <
i n
55 O 95
&}
50 9-50 -25 0 25 50 75 100 125 150
-50 25 0 25 50 75 o 100 125 150 Junction Temperature (°C)
Junction Te mperature (°C)
. N . s -12. B ] 5j ]
B 5-11. BRI (CS) RIE SR ERKX R A 5-12. AN (CS) BRI 5B E R IR AR
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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

LM25190-Q1 J& — 3T L B/ B s 2s , B SZHE 5V £ 42V 5 i N o5 6 B P 3 AT 5 e e A ) 46 B
JR 48 B i3 ) 43 D RE . LM25190-Q1 Iie B R AL [ e 1) 5V 8 12V Hadt |, 803 0.8V 2 41V it . 1X
Ao A PG 2R B T m AR MOSFET MR ER3N2% |, 707l e fe S (it 1.5A F 2.5A (17U (B 47 H i FNEE L
Mo FENAE X A ] 5 75 AT Rt /D 5 5% B 3 [a] AR — A Sl .

AT 70 L PEL A RGN A R A A ) SR R SRR 04 [ A e R AL I ) SO0 i PR R ) AN R (PO PR B AMEE . HR
TR I SO 58 S V& T m A B AR B, AR 5 S B R e e e ( 91dn 10:1 ) R
Mo IR ST d1 P E 100kHz 2 2.2MHz 2 (83474 e | I HiZian] it i) FPWM/SYNC Jiti in 4+ i g
k5 mik 2.5MHz 4RI B R 25 .

A4 By LR AT LA B BIAS LU AT BEMARE e i A\ F I 2 PR R R o P RTIE ) W 07 LD RE ST Al
TR (DCM) 217, ATTHE— PR AR B AF T IR IR R e MR Ry R P B0« FRIALER ) BT
RO AR O, UVLO R FECINT T Bt .

LM25190-Q1 SR Z WIIfE , LARLTT &% F EMIARERIEDKR |, #1140 CISPR 25 5 28/<% EMI 25K, DRSS #iA
T PRV EMI {55

LM25190-Q1 K F 47 A vl Ve M B AN 41 Z2 42 85 10 2 1) 19 51 VQFN 28k s Hi i
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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/PEM —»|
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
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6.3 REMEULEA
6.3.1 A B /R (Vin)

LM25190-Q1 LIEfI N Ry 5V & 42V, Z33 AT M 12V f 24V HIRHET R EE# . LM25190-Q1 f#
N LDO SR VM B SR s Az i) e g $2 4t 7.5V VCC i & B R (BB H N B & T 7.5V DL B T Fa 1 2%
JEFERURS ) o

FERAN RS T, RSN R, Bk VIN I SW 5| IITE LR B8 B B bk A8 F 0 AT 47V 4t i K AE
o SR r s A% R T A R KA, U AT BE e AR A

6.3.2 F/L# A BIFk/E# (VCC. BIAS )

LM25190-Q1 & — AW E Ik VCC BRIk 8 |, ZiaIEas A PWM #5625 #2448 B H Y8 5+ A 43 MOSFET #2
BEMHR RN 2% . VCC HUEHRTT S 7.5V LA ERbRUE L MOSFET LA K 245 H 7 MOSFET. i A\ B 51 (VIN)
N HEER S IR 42V BN ETR . Hi2g , SN BEEKT VCC Wi A HPR , VCC HESRES ViN Il —
N

ISR, 3 £ VCC 31 LML B I A B RIE . 24 VCC MBI 4.8V I , 1 EN 3IBIERFIKT 1V
MFIE | JE LRSI SITFR . Bk VCC IR VCC UVLO RN 4.375V (M ) LUIF2k EN s
IRHPRE , I REFRORA. (2 VCC T PGND Wi — /Mg % H 4k . VCC HUZ B i Fl 5 1
[y 2.2uF & 10pF.

VCC FaJE 232 —FXUm NFa £ 25 , B 7 VIN 51|14k |, Bia A BIAS 51 E RN B — N . o] DURE % 5
(VOUT) i Hih i FH () £ G B A5 0% e s FEL RS 32 31 BIAS |, DARRIR N &6 VCC Fa E ss i Th 24558 . 24 b T3kt
9V ((HLAUY ) i, VCC FaE s 2 U LUEH BIAS HUE/E AN . DI KR N 400mV. 24 BIAS /EAH
JERT , VIN BELATERTE &4 F KT VCC HE |, DLl . wRAMER |, WK BIAS iE#:E] PGND.
BIAS 1 K TAEH 9 28V,

6.3.3 /& (B (EN)

EN 5] ] LLER R =ik 42V B E. LM25190-Q1 A RS figtu. 2 EN B KF 1V I, &8 AEH2ET)
o WIR EN 5% H 2T 0.55V , LM25190-Q1 ATk WRlR#Es |, SRE VN MHETEHEFE Ig 8 2.3 A (S
) . HfEREHIENT 0.55V A1 1V ZJali} , LM25190-Q1 4 Tt | i VCC L 23 db FigTIRAs | (HiE
HE AT U . FEAHLELCR |, A S NS I A E N 100 k A. SR RT 1.0V B, LM25190-Q1 &
JE . VFZ2 R FHER AT L2 25 T8 B B> 5 2% Rent A1 Reng A Vsuppry EESASHI UVLO HLSF (#4823 VIN
S TR R B ) o TIAZRUCK EN 3] BIRRREA .

6.3.4 HJFIE K4S (PGOOD)

LM25190-Q1 &% T Vour Mt i s MEE S , TR P fa i s . PRI (5 5 1 T TR SES
FI R SRR R R A . 2 R A T AR ORI, IRIE Rt (PGOOD) 2 Ul#e 2 w5t T
WA Dk R T R AR N IREME (S8 Oy 92% ) PUTF el B PR IE R B IR BIE (S RE Y
110% ) VLI, PGOOD 2 Vl#t KA. WA LR PG BRME , W MIT oS LRI Sl , IRMDTFoe 2 il
A7 Ak e I 6 A Y 3R AT TR o 25 47T 9 AR Ik v i I8¢ 4% T 19 L A 300 ) R RO R AR S AR B AR . T A
PGOOD S5KEHEH &R 100kQ ( SAE ) B9 Fhr s BH &% . 8RB0 1R DA K B e A8 5 8% e 2R T I
PGOOD £ E KT

6.3.5 H KA (RT)

{fH RT 5 AGND H{ VCC 2 [a] ] BH 28 % LM25190-Q1 % #4317 4mF% , L% E 100kHz £ 2.2MHz 2 Al (iR %
SR, I RIAE EE R AE RT A1 VCC 2 [aER L FELES | DU EEHLEST (DRSS) ThfeH JH o S ws b H i e
7t RT F1 AGND 2 [H)i#&#z: T HFH#% , Ul DRSS J¢if. H % DRSS WHE Z 4I5S |, WEZ M1 6.3.7. X T4 EM
FFfize | HEHE RT BIE , i H TR 1. 24 DRSS FFEI | /A 7R 2 4P L%t & RT
PHAE -
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6
10
—F———759
fsw [kHz
Rer k] = Lol (1)
6
10
—— —233.7
fsw [kHz
Rpr [kQ] = SW[ 29].3 (2)
6.3.6 /LR

ST R NN E |, R ATT SR TR as e (2R T s Wi () ) I LM25190-Q1 £k N K&
% (LDO) #ix. 7E LDO AT , LM25190-Q1 £ 2EK S iy (Al ik ph , B3] PWM 847 b8 ik 3 1) 28 432 fL R 1)
R RS AL A7 . LM25190-Q1 Bk E /% 15 A tope MW, LME R VFIEHI SR m G2 . K 6-1 JE/R T IEW
#) PWM #5021 LDO #0446

VIN

VOUT

PWM Mode

- -
-

! |
HO-SW one IJ two ” three [ ces
torr skip torr skip torr skip

-t - -
- Lt} Lt

55 55
up to fifteen ” up to fifteen

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

| torr skip torr skip
& 6-1. PWM Z| LDO 5 #:
TR 3 A H T KA I A B A N T A N HL R P
ViNnminy = Vour % tSW—ttg—II/VVF(NHN) (3)

Hrp

o tew MFRIFIM.
* torrviny A 80N ( JUEE ) 1t B i 4]

6.3.7 XX4EPL/EHT (DRSS)

LM25190-Q1 8w AR |, nJ4E 554K Y6 Bl Y BRI FE YR ) EMI. DRSS B AR = A 1] il 28 5 v 5708 ) B BE HL
W LA 4 A o AR = A AR PE 7RSS AT TR R, S ABE LR HIEE & T AT A e

ARG AR SN E S, DS REE A EUEZ MR o BT A7 Mbobs vH 2 SR AS 5] 1 A 5 P AS 5] )
EMI Bl ds o Pk % (RBW) W E , Ktk RBW X EAPEREA s . Bl , /£ 150kHz % 30MHz Sty
CISPR 25 i 43 #1{¢ RBW A 9kHz. 44ii% kT 30MHz Itf , RBW Jy 120kHz. DRSS A% 43 il fd FAL A =
R 1) o 2 0 A I S S0 AL R o R R B 42 I RBW Fll s RBW 2648 T 1 EMI 1 R%. DRSS T LUK I 4 47 B
( 150kHz %= 30MHz ) H 4% T R M KA 15dB 1V, I s ( 30MHz & 108MHz ) H (4% T Rk ST IRk 2
5dBuV.

)5 FH DRSS, WG EVI 4G b i @ — A B &K RT %828 VCC. A T B 20 1 FiAE A A
BT R
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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

) '

| 2Afs frequency
randomized modulations

__________ 1 ——
Low RBW High RBW

Spread spectrum OFF

Spread spectrum ON

& 6-2. X REHLRIASEIL

6.3.8 #5350

LM25190-Q1 HA W& 2.75ms ( $8UE ) PRzt &5 . BOUR sh D ReibAe I a2 Wis BIRRAHAE a5, BRIl b
JR BN AR -

6.3.9 i H [k % iE1E (FB)

FEBAT AN BB L BLES BO RS DL, LM25190-Q1 A [ i T DA 7 5 B Dby 7 4 [ 5 it P I v B — A, BRI
AN HR S B s AR A R T TR R . G ARG B R IIR S FB %4k S AGND |, Rt gy BV, il
HAERIE A FB #4: 2 VCC |, MHhisE N 12V. 163 H% 6-1.

& 6-1. fuli s B iw

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

Mt B B S A, HE LM25190-Q1 Wi ( H VCC HERZF R UVLO BMELLT ) |, AEH
Whne (VCC LA-3) 4.8V A LL I ) A1k, 803 |, EigqiTiiiE |, o PUA EREIFB KT 5.0k Q HIFMEIx
Ty s L PEL 28 R R B s T B s (BSR4 .

RppT X RFBB
5kQ< 7—FF5— 4
RFBT + RFBB )

i PR R VG L 0.8V EI 41V 2 (8], FB 1T LS 0.8V (Vreroy). IR 5 SRH S THA AR & S 15t
IEE ] %%U%i—\‘y\j RFBT *[] RFBBo

Vour
Rppr = (W - 1) X Rppp (5)

IR T EALRNK g 384T, WIRETEFRANA S B A o AhER 7 T 2 1 FR SRV A 2 3 N LM25190-Q 1 IEHI HL I ( ik
RUE 15pA ) o SATE] ViN I3 IS8R IR 1 Vour/Vin TR BEAT 73 I

6.3.10 47 7] £2-F 1T 1]

S/ )Nt F R T FELAAE PN PR 0 0.8V 1 LM25190-Q1 Hi e A B Ji vT #2801 615 )k 38 P2 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 6.

v
% > toN(min) X fsw (6)
Hr

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

AR T R BB AT & LR A, LM25190-Q1 23 M € T SR MR I8 4T e MO K b Wb BR AR 2, DA+ 40 ) HE
RV Blan , W 24V, JFMIEA 2.AMHz |, T % M R BV, AEA R 7. iR
8 KA H R A

S > 2615 X 2.1MHz 7)
0.208 > 0.055 (8)

ST 58 Vin B AV BUE , — R AT 2080/ LM25190-Q1 FF A5k 2 7 F2 2 6 I ER

6.3.11 A EH B A (ISNS+, VOUT )

6-3 JE s 1A FH 3 PR PEL 2R AT A F KRS LRGN o P R R M R AR R, DAFE A TARIR VO
FEAAERA A AR . N T IRAT ) EE A DR S R AR, 17 7 F R R AN A H i 1R — A A R 1%
X ZE 5T L B AR SR I T R SOy 2% #] LM25190-Q1 FRLIARS K 25

ISR ISNS+ 2| VOUT B 21 i 048 FE A5 5 60mV ) R BR i BRIE , PRI PR L e s 25 S B 2% 0k HO 46y
Sk iz A A BR . T 5 AR SR 9 SRR AU LR

Ves—TH
Rg = ———"F+ 9

L
lout(cL) * ——

Hr

« Vosn 4 60mV B .
« loutcL) I UEEM | SEUEE AT RGBT | WG AR I H e R A B
A RSSO B

Current sense

L VouT ~ amplifier
:[: ISNS+
L +

CSgain=10

Bl 6-3. 73¥it P AR B SEBL
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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

FEFEIAEE R, LM25190-Q1 BA w255 S HORAS | SRR & &7 A2 5 S bt v MY RS B B 1 (0.8V) 2 72 R
LB RRZE HLIL . BORAR 530 1000pS . LR IR 1% 22 JBOK 2% A AE N Al /D D RE R IMIN S F6 83 18 oKk B LR
I BEARZE ORI B A R R . A RMEREREATRE 2 FE4IE R | 21T 6.3.14.

SLOPE

COMP /1/1/1/]
RAMP l
PWM
COMPARATOR
IEA gm > + PWM -
OUTPUT 0 R Q >
J SIS Glo
IMIN
INTERNAL VEA gm SELECTOR
B —[°
VREFV —»{+
ss—— /_
COMP
1
Rcomp
—— Cur
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 T, LM25190-Q1 B AT s 25 iP5 3RS | iZORA &7 425 IMON HL AT s 2 Rt (1V) 2 ZE R
LI HIER ZE B . TBORAR IS 30 1000pS . HLRIA K 1R 22 UK 8% X AE N B N D BE R IMIN S 25 16 F6oR H LR
PBRAR ZETROR AR LRI A AT 42 ). A RMERERISITIE 2 HEAE R | ST 6.3.14,
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I
—
ISNS+ T° T VOUT
SLOPE
»
comp AN
P RAMP
GAIN =1 GAIN =10
gm_IMON
PWM
IEA gm COMPARATOR
O T i
—> +
oo CLK |5 Glo-
10pA
IMIN
}_@ SELECTOR
VEA gm
250A OUTPUT —
IMON ISET COMP
E 1 r
1 Rcomp
Rimon Cimon — Cur

I CCOMP

Bl 6-5. FLIFF I ZhAE T HE R

Rivon T3 CC 4T HAREEATHifE . CC ™Y HARIE N & X NN T Bz 20 (ISNS+. VOUT ) iz Ji 3
WA P AT PR A o SRR K R 7 AR5 10 4% Rymon

Vrefl
Res X gm_IMON X Icc + 1IMON _of fset

Rimon = (10)

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 AR 11 SR AL IMON/ILIM FE R 352 B 357 HA JBGA L UL o

ViMoN
-1
; _ RIMON IMON _of fset (11)
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 2 BT T B = B T T R PR A R 7S

ISET " fF*F CC AT AT sh A gm A . IBLAE ISET it hn4h s e 5 vl LU 5 fE X 12 % & CC i
Wit

Viser = Rivon X (Iccsee X Res X Gmyyon + [IMON _of fset) (12)

Ht | looset 7 ISET BB g fRil I iR A4 ISET HUE/NT Vien ( MLEME N 1V ) B |, ISET AiE1EMH . ISET
FAHMAER 10pA A EBERVE , B ISET 7l 55 | LA —&MEH , DAE CC B8 A [a] S F it 0
3, BIUE S A S R A WERFEE | EMNINEEAZ ISET AR . TN BEmRE , &858
ISET Fil AGND ) i BEL#S- 0 7T LLAf < ISET ki o

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
IR BRI T RRA IMIN 85538 i /N D e . 224 LM25190-Q1 1E4 CV i IEH B S | 15 # IMON 3]
B IFK ISET 51 ERFF T -

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

LM25190-Q1 F1| U AH AL UL A% I AR T 50% 1 3 725 BESRAR BE P S REZAME: | NIT4ERFRS 1847 . AT DM 7
FEA A3 THEEFE R HURR , AT PR LSS T HURR AR T BERR IR R A

_ Vour [V x Rgs [m@]
Lo - IDEAL [HH] = a5 x foyy [Mi7] (13)

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

LM25190-Q1 % A BT s U AR I T BE . 7E 512 AN FIINIRZ A s (E IR B )5, P EBOR sh 2RI, HO
A LO IXEhEsfi th 2, I H 16384 tHEas S HUR o QR e I 82 DY AN 5% ol 0 S0 I v I PR A ]
8, 512 I BT S E A, Ui IA S 16384 5, Wiiash<fa | it £ B8 E 30

6.3.18 E AL R H )4 (HO. LO )

LM25190-Q1 A4 & it b 3K 5l # A1— AN S A e 00 BT 4 25 R SR B AN N 743 MOSFET. MB350 215 P4 358
H 2 4 Dgoor M H 2 LA S Ceoor LA fEMKIN MOSFET i RIFE i , SW REZ08 OV, 11
CBOOT i N #k Dgoor A VCC 7. TI @A H LA CBOOT Ml SW 5|l [AiZEHE:—4> 0.1 u F M8
B o

LO 1 HO %t i HIE M FE X B (8] Jy vk b7 da ] |, UL AN e ( HO A1 LO ) A& B A, AEG Ik B Es
S, fERVEH LO Wshas it 2 /i, HIENIEX I AE 525025 HO FR46FF HO H %S 1.5V (( S1544H ) LA
o SRJE , &V LO fEEE IR (HO Fi%E LO B4R ) JeaH. [FFf , HO SIS ER |, B LO HERK
% 15V LUF . RITEARBEATAT R ST H N V438 MOSFET 28l ( f4% 3- ¢ MOSFET B ® ) B A L% 5L X It
8]

TSI ER SOC M B H BEL 25 B R Ah N0 DR e ERAE AT RESZ I A ROBEIX I 1A] . BT i sl MOSFET #fi5E 7 AH N [ 45
M8 Cgoot ,» WA FER 14 FiR.

(14)

CrooT = Tyai—
BOOT = AV ¢poor

/\EF‘

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

FEMIE CpooT , WHIEFEIEW AVepooT , # T H IR IS HIEAN S BB ERM. AVegooT HIF 2 VEH
79 100mV % 300mV. HASHAESHUIUNE ESR MR A s , WAME Y 0.1pF. Frik FET M ORI /N FRJE
HEmET FET BOMME P X3 8 B F 0.5V, IS FET 538 i 728 BRI X 38k TAF .

2 LM25190-Q1 BLE I H drfr H B EAR T 7.5V i, WESE 25 UV RS AT LUEIE SW 5| 24t 25uA . 75
BT |, 5 8 1 H A DIEE NN FEIR 7 B B R L 60 SRR s HY A 2 LT
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6.4 B ThREARE
6.4.1 FEHRHE R

LM25190-Q1 FEIB AT f K U (L AL PSS AZ ], (84542 F I 5 WA Pl SRR PR AR L 1) o FE B B Bk T
Bt AR A O AR RIS . DRI, MR P IR T 7R O S R B A e KR . 24 LM25190-Q 425 il A I 1) ik 2
16 NIT RIS, $H & 2 it NIEIREAOF DI 2K 1 R3S, BLEA WA ASREC st 8 1 1 LM25190-Q1
HENBEARAE S | 06 0 45 25 A7 g A AT A1 3L (% FPWM/SYNC #%4#:% AGND ) .

Mgy 12V I, BRI NN (LB 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
Hi. LM25190-Q1 #&ft— A “ 4B HIhRE , IR HIZIRER BT LRI MOSFET vt BB 1 (bl 254K )
Pio B0 AR 7 FOAHEATBC B, dn S A8 A 2 LA B AR N2 A SWHEL R T AN 1) 1 B ) B AL, AR A
MOSFET &M, XA E KL 302 fE e a1 T B BRI Zh R ik . — A (7 OB SR 2 B s B 2
M 7 65 1 o

FPWM/SYNC 5 i m i B — 88 05 BB =CR1 5 f) PWM A3, 45 B8 A 31, B 78 8 Sk 240 Sk
lqg iR , 15 FPWM/SYNC #4#:%] AGND. Wi 75 £ L FPWM FELE R (CCM) TAE |, i5H FPWM/
SYNC ##:8| VCC. R , ZWEMBESAsE M, LB b E S 30 BBz M . M DCM 2| CCM
BAT BB OOt 7 SR E sh PR .

o LM25190-Q1 S54MTIE RIS | i1 FPWM/SYNC 51 it i 45 B i 4. LM25190-Q1 7 [F25 & DL 4 FE A
K £20% , A KON 2.5MHz. 4 LM25190-Q1 1E [P R g /TH , LM25190-Q1 L FPWM #0247, s
AGND Ei%E#:T RT HHZBIHFEERPSES |, LM25190-Q1 220 RT HFH 2SI S54RI 2k E2E . Wit VCC ki
BT —A RT S IHAAERDSES , WIEDE S 28 , LM25190-Q1 & f#H DRSS Ll RT & L Hi%ia
17 TEEUARI Viy T, A BIRERWIE G |, F2PE5 g 208 AT AT BARRAR T A0 2% SR AR FEd b e 1
Ho

6.4.3 #EHT

LM25190-Q1 & — AW LR M ES . i RIREE I 175°C (ML ), W KA. HENBOCHRIRES
B, #RPFSPAT DL T HEAE

1. SRHAEMAEM MOSFET.

2. PG/SYNCOUT ¥J# W kH T

3. %[ VCC k2.

4. TERRFIRSERRIR 15°C ( #oelWniRay , UMY ) 1B shBUE 341 .

ARG — MR BOR Y, BRI R | S5 0F S OIARE AR AT .
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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 15 dFE K.

\' v
Lo OUT (1 _ 0UT>

= Al X fow VIN (15)

T AE AR R | AR R AR AR I VAT H R G BT 1 HER SR VA R . BRSO B R AR
IFE |, B s AR AT N s IR SE | ket B AR vT CAE v T8 e AN B (h v Ao I F B S P 4 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 (53R P K H 2 SR W At 3 F £ I AT et /b o s it 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 (16)
2 2
(V.oAD * AVovERSHOOT)  — VLOAD

MR AV oap TR (IR S Y AR SO RS RS, b8 — DR TR 17 o (B A e i f

Cout 2

AlLouT (17)
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 RE 17 i ESR T, AT LUBRIEAL 5 2 S SRR T R I R B R A . (T RE K 16 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

i N, P2 g SR R 1) o s D 3 o PRI T S A S L A T S R A N SO L TS o T HERZ AT X7S B XTR HLA»
5t e 8 PR st SR AE B il P Y B AR SR LA 55 RMS REIRAIUE A . Dy TR AT REM IR D T SC IR rp AR LR, 33
Rl gefEdrm il MOSFET IR AL MOSFET UM BN A & . 720 18 45 th 1 FUEIE PR A Ik 28
A LA RMS B

2
2 AlpouT
ICIN, rms = \/D X <ILOAD x(1-D)+ T) (18)

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 &, TR 19 AT RAZS H g (S0 B i

ILoAD XD x (1—D)
+1 x R 19
Fow X CIN LOAD X REsR (19)

FUMRYE A Vsyppry MU FLEESCRRS , SEH RS0 20 RAT H Ry & 8 B ALA 75 IR AN L2

AVsyppLy =

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

(20)

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 (21)|Pcondz = D" x { ILoaD” + —13 X Rps(on)2 (22)
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F 7-1. MOSFET ThZ#if (4)
m*ﬁ%ﬁ &M MOSFET &M MOSFET
VsuppLY X fsw Alpour
MOSFET Psw1 = f x [(ILOAD - 2 ) Xtg+ (23)
PAPS OUT R
(ILOAD + ) X tF]
MOSFET
gz Peatel = Vee X fsw x Qa1 (24)Pgate2 = Ve X fsw X Qg2 (25)
MOSFET
st @ Poss = fsw X (VsuppLy X Qoss2 + Eoss1 ~ Eoss2) (26)
AlLout
g PcondBD = VF X fgyw X [(ILOAD +— ) Xtge + (27)
o AiEH
LOUT
(ILOAD - ) X tdtZ]
g’jﬁjf@% PRR = VsuppLy X fsw X Qrr2 (28)

(1) MHRIZSDARFEARYE MOSFET f A EMIAR HLBE . AN 745 I 4 e kM A3 FiL BEL DA R 21 FROAR S Bk ) % P BELE AT 209

(2) MOSFET Rpgon) £ £1 4500ppm/°C fIEIRE % . MOSFET 45 Ty K HBEFFEEIR LA _E TG HLI T T 2545 LB Dy 4 R A AR
FE B/ NN L T BB 1 LS R AR, & MOSFET Rpgon) FT EASR A RT F A B K ) H s

(3) D'=1-DAHTLAMY,

(4)  MOSFET #ithi B Cogst 1 Cossp 5 FEZ AR R R I i L ARLANERFAE . X LEH A AL REAE MOSFET SC iy idl it Fl S FL AT o4
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
FERENS T S BUFEATT AR FE R = ] MOSFET 2R # . il MOSFET S TR MFESE T LUN JLUiRFE 2
U 5}1;5‘5'%% 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
LABEEATE , FOAEAEZ B R ABEAT V)4 . FER AU DI R TA] , RAGEEAT # ) ( NIBTE 20K A ) | Rz
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

2
VSUPPLY(MIN)

I = |-
IN PSUPPLY

(29)

FoUR EMI JER RS WP IR -
o U EMIJERCARAETT MR N T R , Herp Cyy RoRIT B s i N\ i (I BT HLAR
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 30 .

ILOUT(PEAK)

Attn = 20lo
g(ﬂz X fow X CIN

x sin(m X Dyax) X ﬁ) — VMax (30)

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

IR A BT B, SN 1 B n] DL T . AR 7 R 31 e EE EMI JERE 28 L% Cro
Jatm] |2
- #3E) @1

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 32 4ith

\

_ 1
fres T 2nx JJLE X Cp (32)

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 MG . o LM iR AR Cp Rit r#2:0 33 Frs th i A\ e (A -
Cp =4 X Cin (33)

iR 34 RIEFH AL e A 4% Rpo

L
Ro = |k (34)
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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 FE( 35 F iR .

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

EidFIAA PR T EA mlig . T REC 36 tHE T A L B COMP 1Y s iR kb2 A A i bR £, Horp B4
( PBECAMES ) Fe 5t FL RELAS /0 28 DOk (1 1 23

R x (14— )
Geonp(s) = LCOMP®) __ VREF 8m X RO(EA) ( w71 (36)
COMP VLoaD(s) VLOAD <1+ s )X<1+ s )

wp1 wp2

Hr

° VREF & Rt EEE%/@
* OmEA) 7= 1TmS 1) EA a5
* RO(EA) & 7T0MQ E@lﬁ%ﬁkk%&iﬁj&ﬁﬂﬁo

1

= 37
21~ Rcomp X Ccomp (37)
1 1
wp1 = = 38
PL™ Ro(ea) X (Ccomp + CHF + Cgw)  Ro(EA) X CcoMP (38)
1 1
wWpy = = 39
P2~ Rcomp x (Ccomp [ (Chr + Cpw)) ~ Rcomp X CHF (39)

EA *METCH SR I A R s AR A BRI T i — A AR . G , Rcomp << Ro (EA) H Ccomp >> Cgw and
Chr , BRI RMEA 2L

Vioap

Error Amplifier Model
Resr §

(L)p2
comp ~N
\ AN
\

I
\T * - ——\Cur
| ‘\\_/b Ccomp
B 7-3. IRETEORERTIAME P 25
Copyright © 2025 Texas Instruments Incorporated TR 15 29

Product Folder Links: LM25190-Q1
English Data Sheet: SNVSCS1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm25190-q1?qgpn=lm25190-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ65
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ65&partnum=LM25190-Q1
https://www.ti.com.cn/product/cn/lm25190-q1?qgpn=lm25190-q1
https://www.ti.com/lit/pdf/SNVSCS1

13 TEXAS
LM25190-Q1 INSTRUMENTS
ZHCSZ65 - NOVEMBER 2025

www.ti.com.cn
7.2 AN A
7.2.1 Z%#¢ 2.1MHz CC-CV R /&4

K| 7-4 JE7R 7 CC-CV [&JEfa ks i s A R HE B . fEiZ~Blh , CV Y Hisl 5V, CC TS HAr A 5A. I NH
JEN 12V I RN 91.6%. TR H S Rer TN 2.1MHz.

RT resistor to AGND : Fixed frequency
V. RT resistor to VCC : Spread Spectrum / DRSS
SUPPLY

e
A S PSR
1

Renr VIN HO 4 Qu
EN SW Vioap
Rens a8 L R
csooT |1 oy S . . e
AGND Ccroor i
Rgr : aQ Resr Riono
AGND /VCC 0———AM— RT LO — ot COUTHFI 1
PGND = c
VCC /AGND / fsyne O—— FPWM/SYNC e I ouTB
Rpcoop |SNS(+) =
To MCU VDD 4—’\/\/\/—1
ToMCU % PGOOD VOUT 1
BIAS 28V R Cer
From ADC  dA'AY ISET BIAS g FeT
Riseto _L FB Ree
Riser To Reg / VCC / AGND L
Ciser IMON/ILIM VCC COMP Rees
B T
To MCU < Cvee I =

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

Rivon iRIMONHF c FB = VCC : Fixed 12.0V
HF I FB = AGND : Fixed 5.0V
Cimon Ccomp ixe

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
FRER TR BRSNS A RE S AL
RT1-2. FIHESH

BISH 8
N TAETE 5.5V, 12V, 42V ( f/Mi. B, HKE )
CV % H bz 5V
CC Wi Hbx 5A

IR 2100kHz

TF AT AL B4 Ry W29 2100KHZ. 7EFHIFRBEERE T , HRFRES A I 60kHZ I HLAIRL K T
60°.

7.2.1.2 B4R

R POEN T2 TP E T 28 A% o 4h e A TR R 28 B #2 . N3 LM257190-LM5190-DESIGN-CALC
PURN TS, TREVEGII T 2.

B IRAEF R TR RN F 2k | 530 LM25190-Q1 CCCV [ /E 1 #4581 F 14 5 EVM F P 3685 .

7.2.1.2.1 {£/§ WEBENCH® L AB|ZTHIRi &

Mk fEH LM25190-Q1 #5F3:4 B) WEBENCH® Power Designer fill & & il 5 1F 77 %

1. EEEARABLE (Vin)s SRS (Vour) A G (lout) 225K
2. (AP ERRAL , AL TSRS AL, AR SRR AR A
3. KRBT SEMAES (TI) Hoph rT47 B934T LU

WEBENCH Power Designer $&4it 7 @ #il JRELE |, F£2 51 T LA #& Aot T4 Bl kS 5o

FEZHAEOLT , ATPAAT DU R4

o BITHAMGRE, WEERPIE LKL R TERE

o JBATREREDIE , TR HBRAIAERE

o FE I LB BRI R 7 S LUK ] CAD s (R i
*  {TED PDF %SRS IF 5 [F gt 5

A% WEBENCH T EHE£E R | &7 www.ti.com/WEBENCH.

7.2.1.2.2 /R A
1. A BLE A sCURIE R PRGN H R R T T 40% FJR AR S0 PRk v BB 10 B R LR
v, v,
Lo = AIL(;Ufgw x (1 - \(/)III{]T> = T 100k ¥ (1 - %) = 0.69uH (40)

2. MeFF 0.68uH [HIbRH: FHLRERER 5 AR T PR % L R A A AR R A DA A ST SR KR N LS 2%
PER I HL K A I B HLAR

ILO(PK) =IL0aD + % =ILoaDp + X Zgl;TfSW X (1 - VI;?IHZX)) =5+ 302—85 = 6.54A (41)

3. WREFHKRT 50% , X T i AR M, WA BGOSR . N T R, 2SR — AN STT
RATE L] B0 AR AN R, RIS TR I A IG5, T THEME SR G &% . R LR
NI XA R, DU AR A R M2 1 L Dy #30 PEAEF 3 DA RIS HLUAE I B

_VourxXRs _ _5x7m _ _
Lo(MIN) = 508 x Ty ~ 008 x 2100k — 0-21nH (42)
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7.2.1.2.3 BN EH

1. FET R ORIEAE PR RE 1 28 /0 LI 7 3 LRI (B PRI e 20% SRTHSE L RUAS I FELREL |, DASEAE SR S AN 47 380T )3
O T Ay A1 00 - O A5 1 N N/ W A L = 1

VCS—TH _  60m

Rs = 17x TLo(PK) 12X 654 7.6m{ (43)
2. N E AR AR ILEE TmQ BOFRHE R BEAE . AP AR 7.4.1 T EOATRTE R, TR ORE S T ELRR ZE A SR TE
ISNS+ F1 VOUT 5| il [A] 75 ) 22 73 P AR B 5
3. Ky rEL PH 2RO AR SR AT HUR AR AL
4. IR IR SO H 3 L 72 73 07 TR I 2 56 M- FL BEL 25 AT TR 2 122 2 F
5. CS FfitAEHEEiR (5o REIHEE: . ARIZEAN AR MOSFET MR IKE) & HHC ) 2 S BUEE BRI+ &

ERF I EAF R BRI . X T topiay N 75ns FLEERELER | w5 DU A 2Q0T S H 0 e i 2 15 00 R
F FEL S I LA o

Vcs — TH(MAX) +
Rg Lo

6. MRIEILEAER | WHAERA TRV A R T 14.3A HRS

\% Xt
IN(MAX) * 'DELAY _ 8m , 42 X6gﬁ” =14.3A (44)

ILo - PK(SC) =

7.2.1.2.4 g 5 5E
1. RENBBESWMEMEA 1% , @ LU A S H AW (W31 255 ) B8 8%
it i B .

Lo X Alj0Ap® _0.68ux52

2 7= 2
(VLoaD * AVovERsHOOT)  —VLoap” (5+5x0.01)" -5

Cour 2 5 = 34uF (45)

2. TSI EE R (A RRA SERIN G BEED ) 5, 8N4 47uF. 10V, 1210 P
AR N SRR 08 K I HE AR L T O T IR S e B LSRN M S B B £ A B 1) )
JE AT A K.

3. AU A S EARPR A U 24 e By R 80

_ Al 2 2 _ 3.085 2 2 _
AVOUT = \/(m> + (RESR X A IL) = \/(m) + (Zm X 3085) = 6.5mV (46)

Hrp
* Resg Mt B 100G BEE R HLE (ESR).
© SV IRREAAR (BEET ) PR 0N 94pF.
4. (EHEUT 20 1 A S RMS GBI S0 R AL T H 2 2 SU R LA [V B

Al
Ico(rMS) = \I]%JT = —3\'/01%5 =0.894 (47)
7.21.2.5 A HE#H

FEL Y A N\ 3 R DT DR AR TR B RN R VR BEL BT o 5 2 PR A B R B R BRI AN SO T . IR piridk
WUBEIE B AT 2 B35 PR N SO IR I8 . S8, SUB I 2 RS F A R AETT ORI S A T HO AR BEPTAE LA
NG Z IBIEAT 037 o

1. PR R N RMS SO AUE (B HO 4 LA 45 -

2. BT AROHEE RZER O T &2 AR U8 50% SRt S N A & RMS SUBCHIA -

2
Al 2
ICIN, rms = \/D x <1LOAD2 x (1-D)+ %) = \/0.5 x (52 x (1 -0.5) + 398 ) = 2.6A (48)

3. MALLIT ARE R F A LA
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o D x (1 -D) xI,0AD _ 05x(1-05)x5
IN = fsw X (AVsyppLy — ILOAD X RESR) 2100k X (0.25 — 5 x 1m)

= 2.4yF (49)

Hor

* AVguppLy A=H N IGIEAE SUH HLH S
* Rgsr A BEE ESR.

4. Wr\FgEHABRNEEREUS |, BEAAD 4.7uF. 100V, X7R. 1210 B N A g . KXt A 2e5EinT)
K MOSFET il E. AREZLHEMEER , BT 7411,

5. fEE{ MOSFET FHEEE /A4 10nF. 100V. X7R. 0603 [ & 25 4% LALE MOSFET J1 54 4 1 la) $2 £ &
di/dt L. HRHEAERBRIE ST 100MHz £ 4F Fidftm B iRI%E (SRF) FMKAE 2FHPT. IXFE AT LA/ B JEPR
PRar AR R DURRT bR TR0 i s R PP AR ES , TR INE SRR ST EMI S5 . A 0 2 VR4IME
B IESRIT 741,

7.2.1.2.6 S5 % & /1%
] DU LR A8 2100kHZz TSR (1 RT HFH.

12 12
10" 59k 10

fsw 2100k _
Rer= W = T = 10.2kQ (50)

7.2.1.2.7 Rk

IR EL 5.0V 812V DLAM Rl A B0 (B A A A [ i ) PR R U U R B ), A B
A E SR .

_ Vour _ 5 _
Rppr = Rppp X (W - 1) = 19.05k x (% — 1) = 100k (51)
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7.2.1.3 M LR

V0oap = 5V Fsw = 2100kHz FPWM

100

90
/ |

70

Efficiency [%]
(42 (2]
o o
—
\\
\

— VsuppLy = 12V
— VsuppLy = 24V
— VsuppLy = 36V
— VsuppLy = 42V

o
-

2 3 4 5
Output Current [A]

& 7-5. FPWM #HE:\3R | ki

100
90

80

70

60

Efficiency [%]

50

40

0.0010.002 0.005 0.01 0.02

VLOAD =5V st =2100kHz PFM

NN
\

— VsuppLy = 12V
— VsuppLy = 24V
— VsuppLy = 36V
— VsuppLy =42V

0.05 0.1
Output Current [A]

B 7-6. PFM AR | Xt i

0203 05 1

EN 2V/DIV "

E

ILOUT 5A/DIV

VOUT 5V/DIV

n fiset)

» VsuppLy =12V, I oap = 5A

& 7-7. 8% , EN %E

2.0000

& 7-.

EN2V/DIV i

ILOUT 5A/DIV

VOUT 5V/DIV

40000 0 mA offse

RWT , EN 3%H , Vsyppy =12V, loap = 5A

5.00 MS

ILOUTI2A/DIV

imebase 2.8

)

& 7-9. ﬁﬂjg‘(& , VsuppLy =12V

R REL$ 3R, LRk
B e e e e W S NS VA N S o |
VOUT 50mV/DIVi, AC COUPLED
VOUT 0.2V/DIV
a T

"“Atno load, switching
occurs every 550ms

ILOUT 2A/DIV

& 7-10. PFM R FHIZ 8217 , VsuppLy = 12V

34 LERTFIRIE
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jL ll
! \
VOUT 0.2V/DIV [ VOUT 0.2V/DIV
ILOUT 5A/DIV L ILOUT 5A/DIV
f h—

Bl 7-11. VsuppLy = 12V, FPWM. A 0A 2205 3A BYH) | 18 7.12. Vgyppy = 12V PFM. M 0A 253 3A BTG4

SRR RS R N B B
} ISET 200mV/DIV
ol VOuT 5V/D|V | ‘ |
E ILOUT 5A/DIV
\/W

& 7-13. ISET ikl , VsuppLy = 12V, Rioap = 1.0Q

E 7-14. VSUPPLY =12V y ILOAD =5A y TA =25°C y 9[3
SR
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7.3 BRI SCAN

G BT TR TR R R R VO B s AT . SN R IR AR TR AT & A BRAL AN LI ZBTRE B8 17 A
Feas R B e AR AU R . AT AR RE K 52 KA ST 2 A re R FL it

I __ Vioap x1L0aD
SUPPLY = VsyppLy X Efficiency

(52)

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
B 1) 2 A PR FEL BEL P B o 0 e i AR RIS AT I RS R BN . A AR LB IR ESR M BN A S &, B — R
BEJE VR FE R o EECHEAT SN R R ATIT RISC PAAB IR, % rBR A o S SRR R S 4 A\ i bt LI IR R s . A vl
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

s Hs 4% BRI TR O 2 A — A EMI B NDE SRS |, BRAFGRDR Ot 08B As T R S BUA R I 42 B3
FITIR i) —BER0M . AN-2162 - F2HF e EL i EL A s 119 1% -7 EMI @8 ST SR it 7 — S8AR AT S ha s s it
By NI A IR P ST

7.4 17

7.4.1 T REHE

FE v PRI T S F b, & 241K PCB BeiH A JRoxeh T SE AR Pl SE M e it 5 JR W B2, PRI AR 4R DI
DRI R 1] 7-15 FREASECER > B3RS 1 Koo BEIRAS IR AR MR PNt ERE 3RS 1 MoT A AE AR i i

di/dt HLya , PR 2A 20U AT BE R /INE ROA B THIAR |, DLESR kb LA BR B Z5 A B . S 4h , S ANICI MOSFET i)
AR IR EN RS (7l 3 Al 4 FoR ) IR E
[J VsuppLy
I | Cin—— High-current loops
Vee H ° CBOOT - #1 @ HS gate-drive loop
% —— Cczoor — @B LS gate-drive loop
Highsi HO e Qi
gh-side —4
gate driver e i il el i e ———-) Lout
/ #3 \
\ SW \ ! Vioap
] > S I
I VCC
( I A e Cveo : Q. #2 _— Cout
Low-side O Lo i | i —
gate driver = - — - 4 ———— ———<
/ | #4 \
' PGND |
® |
~N—_—— e —_——- —- — — — — — — = _>_ —_——— -
| J_— GND

& 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
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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 %
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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%
PEE -

Copyright © 2025 Texas Instruments Incorporated TR 15 37

Product Folder Links: LM25190-Q1
English Data Sheet: SNVSCS1


https://www.ti.com.cn
https://www.ti.com.cn/product/cn/lm25190-q1?qgpn=lm25190-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ65
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ65&partnum=LM25190-Q1
https://www.ti.com.cn/product/cn/lm25190-q1?qgpn=lm25190-q1
https://www.ti.com/lit/pdf/SNVSCS1

13 TEXAS
LM25190-Q1 INSTRUMENTS
ZHCSZ65 - NOVEMBER 2025 www.ti.com.cn

7.4.1.4 FBARA R
xof 5 M AR B 5 8 AN B F R LDO Fa FE 251K PWM bl , DL J7 T 2 AR s m 5 T AR B Ve

Ih3R MOSFET F-F-ta#i i B 5 Fo it 22 5k
VAP IES

T AR N IR R (S B A5 2% LDO JEFE | ki 52 Th R 48 )
BB AR A A

N TAE PWM 2 ) 25 2R 52 (IR Y BBl N RHEAE D e b 0 0 VA R BIOR BT A B, (R I 85 R PR R AE
BUERRME A

VQFN 38R (it 17— i i dah 25 e &1 A i HOCRR B S AR A A I 77 3. B A1 B R B G IR 21 241 (0
FER . MR AT DU HCE BA , JF B PCB Bit AR SRR HCRGE SLA i, DU e B (1 A &R
Gio AN IR HEAR AR B R 28 R J7 PCB ARt 2 b, ANTATHE 2 BRI 25— MR /NMIE

SRR S MRS T 1 2 AL 2 AN EARY 0.3mm (AL, IXeed fL B R R . 2R
PCB it , lH IR uft N PCB /2 LHUE — A Se O T i . XA R A DO R F iR it 17—
A, IR R IR AR AL T IR S iR

MOSFET (i #Avkr I thAR# B 2. i) MOSFET [ R AR 8 % E L 2 VIN 2R SN . R0 MOSFET
AR R ESRLS] SW =, H SW R RJHAN RFFRATREN , LR EMI i L.

7.4.1.5 B

TIEWAEH— DB AW PCB R s O i o $ets 1 i R 9 BUR B BN 2k SR AL B Th e, o dasiil e
TR S HE R AL, BRI |, ThEPITIFIE N T MR B ATH — AN e BB . K0 MOSFET HU5 K
i~ LA K i N R PR 0 Y 3R [ g TP B AT T . A AR R A AR AR PGND Al AGND 511, 24
Je AN R IR T M 4L FLE B B R ST TH . PGND WIZAL & AR IR RS | o] B2 D8 S it 1R A8
i #s. PGND. VIN A1 SW ) LR 28 AT DL BR A 311 i) — O, AR AEToR o 3 3 — (00 g g 7 )
IMFZ, BIHE G CE — SRR AR 2

7.4.2 iR Hl

7-16 JE/R T BA L% MOSFET [R5 1% Ae K 28 AR R s o Z et KA W EAE N TIUZ IE R 7 1 s IEIR
IR BB A%, AR /N T AR FF o0 FL R PR B o X AN PR % T AR il 2 10 A 2R FL B R AT RE /N, AT R AT BE R D
EMI DL I 55 m HE R ik ph AR 2

eI LA B FL AL TS MOSFET |, 22 i A2 I Fe st 1, SR8/ 385 0603/1210 Fi e i A %1% 1l 2 VIN.

75~ 0603 415 U HL 25 38 0B 7E S il MOSFET RUIRARAL o /NRUST 258 28 I A5 25 s BBk FRURK (ESL)
A H IR (SRF) ] DL oK H E ) s PR RE . XL f 2 A 1) B o 22 il fLIEF B A JZ M Fiim , AT
ST RE MR 7 A I B PR

TS e v MR EMI BRI 2

« % PGND B HEHEBFMTM MOSFET FlHEJS#EM . ¥ AGND B 355843 B U B, 70 i A L4321
AGND fE 30422 7 T 5 PGND ) He 52 3 T T #0006 A AE B3 1F IE R 5 B0 s i AR R R AL .

o fEAHRERAER: (LISl ) K MOSFET B EERR BRI , ONIZM 4B & dvidt 55 H 238 ke 5
EMI. JF5RTT s8I0 B2 A 4 ks B mr dv/dt [T T il LA & BLE PCB R IXFF AT LARE G 7E
EMI U3 301 18] B 3 08 & 31 2 % a2 . VIN AT PGND ~F I 78 87 B il 7% MOSFET %42 3] f & 2% it 1 (1 214
¥, Wik —2 b TR EMIE5.

o ¥ EMI JEXR A O UESE PCB RIS, A8 05 T00 I Bh R R e fF ke 2 Tk

38 R 15 Copyright © 2025 Texas Instruments Incorporated

Product Folder Links: LM25190-Q1
English Data Sheet: SNVSCS1


https://www.ti.com.cn/product/cn/lm25190-q1?qgpn=lm25190-q1
https://www.ti.com.cn/cn/lit/pdf/ZHCSZ65
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSZ65&partnum=LM25190-Q1
https://www.ti.com.cn/product/cn/lm25190-q1?qgpn=lm25190-q1
https://www.ti.com/lit/pdf/SNVSCS1

13 TEXAS
INSTRUMENTS

www.ti.com.cn

LM25190-Q1
ZHCSZ65 - NOVEMBER 2025

Place CBOOT
close to the IC

Connect AGND and
PGND directly to the
DAP/EP on the top layer

Locate the device
close to the MOSFETs

Legend
Imp

AGND

copper island

Use multiple vias around the
positive and negative
connections of CIN

Place CVIN
close to the IC

Input capacitors

Use multiple
vias around
the positive
and negative
connections of
the output
capacitors

Current sense

HS ;
resistor

MOSFET

Input
capacitors

Use multiple \/IAs

Inductor

LS
MOSFET

Output capacitors

Input capacitors

Keep the switch node
copper area small

Place Cycc close

Use multiple vias around the
to the IC

positive and negative
connections of CIN

& 7-16. PCB Ti 2
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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 ©)
@ ©)
LM25190QRGYRQ1 Active Production VQFN (RGY) | 19 3000 | LARGE T&R Yes NIPDAU Level-2-260C-1 YEAR -40 to 150 LM2519
O0QRGYQ

@ 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.

OTHER QUALIFIED VERSIONS OF LM25190-Q1 :
o Catalog : LM25190
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NOTE: Qualified Version Definitions:

o Catalog - Tl's standard catalog product
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PACKAGE MATERIALS INFORMATION
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INSTRUMENTS
www.ti.com 17-Jan-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)
LM25190QRGYRQ1 VQFN RGY 19 3000 330.0 12.4 3.71 | 471 11 8.0 12.0 Q1

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)
LM25190QRGYRQ1 VQFN RGY 19 3000 360.0 360.0 36.0
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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.
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RGY0019B

PACKAGE OUTLINE
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

PIN 1 INDEX AREA— |

, 7
46
4.4

1

(" | 0.AMIN
1]
(0.13)
SECTION A-A
TYPICAL

1 [ s [P v NP s P
8'88 J‘ 1.7+0.1
| - ax
! ! 0.2) TYP
10| | | | |12 EXPOSED ﬂ ﬁ
W ‘ W THERMAL PAD |
1 25> !w i u /ic 12 D
12X
T B> ! (@« D
DO ! / (0.16) TYP 1
2X 20
s |2l LS s =
o) ‘ 4 5
| A A
o) \ d D
T o 0 | N q D
! 18
pN1ID— Tt | 1ox 93
(45°X 0.3) SYMM 0.2
¢ o [T
0.5 0.05 |C
20X 53 -
o = H =

4230037/A 10/2023

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
RGY0019B 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

4230037/A 10/2023

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
RGY0019B 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
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NOTES: (continued)

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