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GlY A LENES BOOT1. BOOT2 0 VIN + 3.3 \%
SR BOOT1 - SW1, BOOT2 - SW2 0 3.3 Y
LN VvCC 0 3.3 Y
Fsw B TF AR 300 2200 kHz
louT1/2 i FL ALY 0 3 A
Ta HBER TR IR -40 105 °C
Ty TARGEHR -40 125 °C
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by 455 IR IE S 4 55 °CIW
(1)  AXRBIARMERIEFEZEE |, WSS 1C B br N F 0t
6.5 AR
T, = -40°C & 125°C. MRUHZE T, = 25°C Fl Viy = 13.5V T E ( BRIENE B )
B8 W FA ‘ BAME  HAME  BOKE| B
YR
laiesTspo) VIN L, S Yo 7, + Voins = Vioswst =V * 25 45 pA
lQ(viN-sT3p3) VIN Frs s, S it j_Fj:gf/f " .}./JE: :225\{(:' Vaias = Vvosnst = 33V 15 35 pA
AEIFK , Ven =2V, Vpias = Vvosnst =
la(vIN-DT3p3) VIN S8 H , M | BIAS = 3.3V :13.235\{C+ 10% , Vyosns2 =5V +10% , Ty = 9 18 pA
Ispviny VIN 7 f 5 HL Ven = 0V 1 8 uA
uvLO
VINyvLoR) VIN UVLO b7t I1H Vin b7t 3.5 3.80 \%
VINyvLoF) VIN UVLO FF&RRIE Vin TR 2.55 3 Vv
VINyvLoH) VIN UVLO iR i 0.735 0.95 1.25 \%
ENABLE
Venm) EN1/2 H1JE 1 THiE EN1/2 7+, BRIF 1.125 1.25 1375] Vv
VENGF) EN1/2 H1JE T FF 8 EN1/2 TR, ZERTF XK 0.8 0.9 1.0 \Y
VEN(H) EN1/2 HJEIR 0.25 0.325 0.55 \%
Venw) EN1/2 H [ re i 7] 0.4 Y
len EN1/2 5|4 e EN _EFHBIME Ven12 = Vin = 13.5V 0.6 400 nA
P38 LDO
Vvee P9 LDO #frit & Vaias = 3.4V, lyee < 100mA 2.7 3.1 37| v
lvee P LDO i 2 HL it FR il Vin = 13.5V 100 377 880| mA
VvecuvLo-R) JAENI ) VCC UVLO _E T+ BI{E 33 35 3.75 \%
VvecuvLo-F) W ) VCC UVLO T BEBRI{E 2.3 25 2.7 \%
F R
VEsii2 AT R il T e O A I U5 PR 788 800 812 mv
VFB1_so AT i G P B B A AR FB FUE 788 800 812 mv
IFB1/2(LKG) i i HH G L AR B IR LI Veg12 = 0.8V 10 250 nA
IFB1_so(LKG) LR G E R FB R R Vgg = 0.8V 2 250 nA
FBsel-5v0 I# 5% 5V 15 I H VCC-0.5 \Y
FBsel-avo FITF[E5E 3.3V B E A AL FH % 300
FBsarox i TR 4 ?EE’J%?{I FB 4 [k #$ ik 4 Ko
TR d5 /I B 24 e S 8 HLBEL
RERRA
Im-s1 EA 55 - MBI B0 Ves1 = Veowp 625 888 1300 ps
FERIE
fswircem) FEEMZE | FCCM i81T Rgt = 7.15kQ % AGND 1.9 2.1 23| MHz
fswaFcem) JEEMIFE | FCCM 84T RrT =39.2kQ % AGND 360 400 450| kHz
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6.5 AR (42)
T, = -40°C £ 125°C. MFUEAE T, =25°C F1 V|y = 13.5V 4TS (BAERE B )

E =8 Wik BAME  HEME  BOKME| R
= . e 81kQ o
fADJ(FCCMm) ALY FF IAT R igTNESBHZD M 6.81ka £ 158k0 £ 0.1 22| MHz
Jagl
1y ] 2 e £ b 1 L =09 —A K ]
tss®) P B 5 T T - LB e \*/AV uosnsyz 00 ¢ HASW i) 2 27 45 71 ms
Iss(r) WRIEB) 78 HL I - S A B Vss = 0V 15 20 25 HA
Rss(r) BRE Bhsr LR - B R AR R 10 27 Q
EN1 ( Figedin it ) s EN1/EN2 ( LAXUES
ten AR R R A O HE ) R BT ORI 687 900 us
IBHUG
hE %
RpsonHs) il MOSFET Sl s FH Vgoor.sw = 3.3V, loyut = 1A 37 mQ
Rbson(Ls) i MOSFET 53 HifH. Vyee = 3.3V, loyut = 1A 23.9 me
toN(min) /Iy ON ki 9 VN =20V, loyt = 2A 40 62 ns
=, ih 2 B o L PR d L X
fonmax) Z})\ ON JikH 6 B ( WU 4, 4 A Rer = 7.15k 0 5 8 12 us
ton(max) K ON koo 5 (i ik 4% ) Rgr = 7.15kQ 16 25 us
torF(min) /N OFF ik o VN =4V 70 110 ns
TR
-7 3 0, 3 3 =y
Ihsoct) TS TR TLVM14404 Elth%ﬁ 0% I HS FET LIIH BT 4.76 A
73 3 0, 3 '3 br=
Ihs(oc2) e DA HLE PR B TLVM 14406 gltmﬁﬁ 0% I HS FET LI 55 A
ILs(oct) AN 23 (8 FL R B TLVM14404 LS FET A4 i i FR1E 3.2 A
ILsoc2) RO R PR (E TLVM14406 LS FET L4t it IRAE 3.7 A
= 73 - luﬁ i [L—@ 5 ry
ILpEAK1 (min-0) B e L MRS Vuce = 3.3V, touse < 100ns 0.71 A
= = N LR g
ILpEAK1(min-100) -ﬁ_&vﬁ;‘[ggmmd\ R R Vyce = 3.3V, touise = 1ps 0.19 A
B s =YN s I
ILpEAK2(min-0) -ﬁ@,\/ﬁi“%fmﬁd FELE R Vvee = 3.3V, thuse < 100ns 0.81 A
5 73 42 /NI & e
ILpEAK2(min-100) _ﬁ?/(h/ﬁz“‘l:ggﬁ’lﬁid AR R U Vvee = 3.3V, touse = 1Us 0.22 A
BB T S BT - XU 5 T ,
Vhiccup-F8 AL BOISTERMIE - OB B0, TR | s per g > 165ns 0.25 03 035 V
H &I
SO\ 2 AT I 20 43 ] - AR s
thtccup-t N I 485 1) S5 R ST TR) - 0 R UL i H A 126 128 130/ FEERH
iy JEI 39
tHiCcup-Z T JE 2 T TS (A 50 88 ms
HIRIEHR
VeGTH-1 HURIE R B (PG1/2) PGOOD fit#1°F , Vyosnstiz LT 93% 95% 97%
VPGTH-Z m‘dﬁlkﬁﬁﬂ{ﬂ (PG1/2) PGOOD .%J"EEEF s VVOSNS1/2 ‘Fmﬁ 92% 94% 96%
VpGTH-3 AL IE IR (PG1/2) PGOOD &= HF |, Vyosnsie L7t 105% 107% 110%
VpGTH-4 HLUJEIE B (PG1/2) PGOOD it #1°F , Vyosnst2 FFF& 104% 106% 109%
JazhiE PG1/2 MV EERE _
tPGOOD(R) PDGOOD T @?5“31’2 Vyosnstiz = 3.3V 15 2.1 3| ms
MV, TR F PGOOD 1I% Hi -1t
trcooD(F) ;251\//20 sﬁg?gz e Vyosnsirz = 3.3V 25 40 70 us
lpG(LkG) TR v P PG1/2 5IIR R | Vps = 3.3V 0.075 pA
VeG-pLow) PANEIE R PG 5] ) AR P U lpg=1mA , Vgy = 0V. 400 mvV
Rpe.1 F i MOSFET Hifil lpg = TMA , Vgy = 3.3V. 30 0| o
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6.5 B AR (42)
Ty= -40°C £ 125°C. SiBUETE T, =25°C M V|y = 13.5V &4 TS ( BAES A3 )

28 WA BAME  HAUE  BONE| B
PG F#f) k4l - Rpg = 10kQ , PG FEIM
VINPG_VALID) A2 PG #ith it VIN 0}?4!\'/?1 - VeuLLup_pe= 3V, Veep (Low) = 0.45 1.2 Y
PRIt
Tysp) AR () R T 160 170 180 °C
TyHvs) AR A () 10 °C

(1) RV

6.6 KGR

PR RS S0E HI T B A FRAR T AR ) S R 2 e B o S RAEL A1) b (A% SUE T T Ty = 26°C I L. /IME (MIN) Al K AR
(MAX) 1 e (ks 38 T LR T ARAE Ty = -40°C % 125°C i FE Y0 AT L 57 IR AR TR 8 IX LE R

5% \ WAEH BAME MM BE] Bf
MH R
s o E e Veiasvosnst = 3-3V, Vyosnsz = 5V ( XU
VOUTA (3:3V) LRI SURMIERE T - SR )" V= 3.8V 2 36V, loyr = OA %3 60 mv
i e A . PEM i
b A Veiasvosnst = 5V, Vyosnsz = 3.3V ( XU
¢ el ET o
VOUTI (5V) 1y el 1s - shsiinitss | PRSIOURT o0 o o oA it 70 v
i PEM fi 2
= = = $i
Duaxiy | BATFR b2t ;ﬁ?\g 3.3V, Vyosnst =33V, lour = 2A , i 99%
Vin=6V, V. =5V, lour =2A, fyy =
N JIuT OV Vwosnsr =SV, lour = 2R faw 88%
LIES
VOUTY (8V) Ly - Xt th it Tousnosnst =5V Vvoenss = 33V Vin= 915%
VOUT2 (3.3V) LI - XUttt ik YS’{?S/\{gi:S; =5V Vuosnsa =33V, Vin= 88%
) v Isw
Rk - e B Vausvosns = 5V, Vin =12V, lour =6A., Tou 91%
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6.7 AR
BrAE BB, & Vi = 13.5V.

0.804 1.5
0.803
1.25
0.802
s =
< 0.801 <
% 2
£ o8 € 075
I e R
. 5
@ 0799 3 .
0.798
0.797 0.25
0.796
50 -2 0 25 50 5 100125 150 ‘0 2 0 25 50 75 100 125 150
Temperature (°C) Temperature (°C)
Kl 6-1. RiFHEE EN = 0V
B 6-2. KU HIF R
70 7 I
— HS Switch
65 ' — Peak
wl —~ LS Switch 6.5 — Valley | |
55 6
~ 50 <
c = 5.5
Eus E
=4 5
=z =
3 40 z
0 35 5 45
a 3
x 3 ©
4
25
20 3.5
15 3
10 -50 -25 0 25 50 75 100 125
-50 -25 0 25 50 75 100 125 150 Junction Te mperature (°C)
Temperature (°C) - 5
e en A ] 6-4. BRI MR TLVM14406
6-3. FAEMIFX Rps_on
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7 VE4HE A
7.1 #ER

TLVM1440x & —3Kk & T8 F 0[R20 Bt/ B b i R REE | ToNyE R SEME . NGB8 RS AR EMI R 1 %
M T3, TLVMA1440x 52 5% T I3 MOSFET. B & HUE 2SR PWM #5148 |, AI7E 3V £ 36V fIfi A E3E
il N TAE |, RS R ik 42V ZBEHCR -/ B 3SR | REAH AT 3t il 3A MBI M |, ¥R s
IO AS TR . O HE O B A 75 S PR B M DR w92 15 T H IS 1) A0 22 At E R BT 75 PR ARS8 e 5

Ho

HFEH RT 51528 300kHz % 2.2MHz [ AT g2 TS8R | Rt , RIS H [ e F /sédts , TLVM1440x 2
A B (0 R R Y L

AP 2 IR EMI PR

o SRR R R AR AT R T SO PR B M el b AR R TSR B IR AR S A A
o HARE SRR X Eh i (0 B2 D2 MOSFET AT SEHLRME 7 PWM JFK

XL R 2 PR T EMI SR ESR |, [FINA B T3 2 S AEES K410 CISPR 11 #1 CISPR 32 B 2% EMI R
il

TLVM1440x BiHub 35 B H RPIhRE , nIi e @ n R E K

o T FUREIT R AR R R TR PGOOD fR7R #%

o BHBRMIhRERIE BRI |, ATt

- WAL K EBUE (UVLO)

- IR RIIRE

PR ] i R PR SR B, R U i AR B S B A T £ AR
HMTRTRER A B, TR R AR SR S B A T AR

FLAG 150 JE H UG 1 RN 250 PR IAE IR 1) P B 23 i R

HA B3Ik DRe o W

TLVM1440x SR A&l S Jm i v ik (K 51 BIHES , AR AR MANEE i | Sosigiiii oy 125°C. 15 2 b SR vk g
HSAE L BT T A IE IS L o
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=¥ *E
7.2 TRETTHEE]
LS CURRENT LIMIT
VIN1 VALLEY FOLDBACK
S — i
BIAS VREF 0.8V
CLK1 [] SYNC
VCC CLK2 +—]
PLL and DUAL or SINGLE
PFM/ FPWM +—— le—
AGND OSCILLATORS 2/4/6pmase e DECODER CONFIG
SLOPE COMP RAMP 1/2 +——
= CLK Dither [¢——1
A
- oss6v Y
P2/ s A
NC DEGLITCH FB2
proth }7 RT amp
PGUV
L &nND +~ 0.752v {1 RT
-|— ossev I |
- pcov i !
PG1 [ PG1 H | |
DEGLITCH FB1 | CHANNEL 112 !
@ 45ms | |
- | i
= pauy i {1 EN1/2
+[— 0752V i I
—GND ! !
i i
i {] CB1/2
i
DUAL or SINGLE i ' l 1
| HS i
|
r‘;g’f |SLOPE COMP HS CURRENT ggssRéNT |
DECSOSDER i RAMP 172 SENSE12 L\ — ir]
FAULT LOGIC VIN1/2
DUAL or SINGLE 3 HICCUP ——] iL
i i
FB2 | i
DECODER e !
VO?:’\(‘)SMZ F: C sv | FIXEDor i PWM12 - = 100nF !
COMP1 ADJ ! ﬁ !
FAULT 1 |
LoGIC ! CLK1/2 '
= CUB':AE\'F‘T DUAL or SINGLE 1 DRIVER A~ o—— ] SWA1/2
| 22pH |
I I
i I
! LS CURRENT LIMIT = |
FB1[] i + VALLEY FOLDBACK ﬁ | |
I 100 nF I
VOSNS1/ 33V o ! NN i
I
BIAS DECODER | LS CURRENT ] PGDN1/2
5V F|>/<AEDI3 or | SENSE12 Ls ‘ 1
! EXTSS ggﬁsREE N |
FAULT | STANDBY i
Loaic CURRENT | |
= LiMIT ! |
1 150mV i
i i
i i
i |
I I
S |
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7.3 FRMEULEA

7.3.1 MABEWHE (VINT, VIN2 )

TLVM1440x ) fa S N BIETEE N 3V £ 36V , @& T8 12V, 24V F1 28V #i N\ B JFEHL A 1 B L #54e .
B 7-1 F e P B R R T SEIE T TLVMA1440x LR B Bty N FEL YR (1 % s T 22 BT 72 1 BT e

Precision enable
for Viy UVLO

IC.

Cint —

10pF

Vourr = 3.3V

FB1 tied to
AGND for
3.3V fixed

JE—

VIN1 VIN2
—— Ci2
10uF
PGND PGND
EN1 PG1
EN2 PG2 .PG.OOD
indicator
Rec
100kQ
VCC
CVCC
I 1pF
VOUT1 VOUT2 0
Vourz = 5V
BIAS /
VOSNS1 VOSNS2
FB1 FB2 [AAAAVCC FB2 tied to
| vccforsv
AGND RT CONFIG = fixed
Rer Configure Single or Dual Output
—— Adjustable
Switching
Frequency

B 7-1. A TAEBEETEEN 3V & 36V ) TLVM1440x 53 &

Ja B BT 7 (S NN BN 3.7V WEREAMNG |, B VIN 51 ( VINT F1 VIN2 ) b 1) H s 75 28 4% B8 67 2
AEAWIE AT 42V 4t i RAE B . 5 VIN 5130 E ) s R4 8 T 4 3 i KA e, AT Re & HidR

7.3.2 (Z55 (EN) 5/ BI7E/1E Viy UVLO

[ EN1 510N T 0.25V LR |, BUEF TLVM1440x B Toelii . Wi | #aSHm S 0.5pA (it
BE ) . BT IZEEEMKT EN RE NRE , VCC 4 FiGshik4s |, (H SW1 Al SW2 _ETFRREFEE SRS . 4
EN1 & T Ven J5 , SW1 B ATESNIRAS . EN2 486128 =AMt SW2 (17156, 7EXUs R E S, EN2 1] H Tl
SERWIE ANV R EAN I ST ST . R I B R, ENT RIS R T2 IR S AT
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DI, HAAZUERS] EN2. 25fF4E PFM AR MRCRARH m A R 2 80sit sh AN i i AT DA
NEMELE PFM TARRGUT |, o] DA R A -

EN 3 T AREE S . A RIS AT ST 5 722K EN 5IERZ S VIN. 24 VIN ¥ #F VCC K3 % & T UVLO HF
W, WHRAE RVERST A RS B2, FZNHZ M T KRR RE - A8 8, TR0 A 20 s A A 2 TR 2 i N ) B
& (UVLO). ¥5% UVLO a] Fil TSzl LA R Ihfg -

. EFF

A8 FR A N LIS 917 L 2 Tl

IR el E YRS FBE T FL PR R AR

THER , EN BRERUAEN . EAHERERES 10% M52 . B2 AR 1k fu B oG S8l ok (K 38% ) « 5
—/ IC 4RI S B T F T 0K 5 EN s 1, AT SELR G IR 7

Vin

§ Rent

EN

§ Rens

— AGND

& 7-2. f£F EN 5| jFF 9 VIN UVLO

A DS BA R 23 3 A AR

VEN(R) ) (1)

R =R X | o7——F—
ENB = BENT (VIN(on)_VEN(R)

Vorr = Vin(on) X (1 — VEn)) (2)

Hr

* Von =V Tl HE
* Vorr = Vin KWL
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7.3.3 CONFIG Z/E &5/
CONFIG 3 7 FII Tt B 1 DI £ XU ER 4 1 B By L1

PG E Y B s AT, VOSNS2 51 IR Z UK A (COMP) Hfn i |

# 7-1. Rconrig R FHA$ L

R conric (k) Bk
0 U4
9.53 AL
121 % i

I HAZ 51 I 2 — A e B AR AT i

RN RIAH . Re = 11kQ. Cc = 2.2nF Al Ml FVF 2 WG ITAL . Bl SECA B a0k, JFH
AEAE 7 ZR L) SR PR Y P AR o Bl AL NS A PR R A L, AT S EUSE PRI RS, H AT RE R AR AE X
TR L | JF T RERS 2 A th A . R 7-2 484t T AR B 2 A E

R 7-2. BAYPRHE H

55 Vour Vour2 kS AL Cour Cin+ Cur Rc Cc

S 3.3V 5V 500kHz 47 + 22F 2 x 10F + 2 x 100nF o o

U 3.3V 5V 2100kHz 2 x 22F 1 x 10pF + 2 x 100nF o A 20
SINGLE 3.3V 3.3V 500kHz 47 + 22uF 2 x 10uF + 2 x 100nF 11kQ 2.2nF
SINGLE 5V 5V 2100kHz 2 x 22uF 1 x 10uF + 2 x 100nF 11kQ 2.2nF
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VIN1 VIN2
jm———— L Cint —— -1 Cie
I | 10pF 10pF
| PGND PGND
;. Renr § |
Precision enable | : = =
for Viw UVLO | I ENA
T
|
I : EN2 PG1 PGOOD
| \ indicator
|
|
: Reng | Rec
| | 100kQ
| , vce
: ! CVCC
I 1 1uF
| — I
O VOUT1/2 ss —_l
VOUT1 =3.3V
BIAS /
VOSNSH1
FB1 tied to B
AGND for FB1 COMP
3.3V fixed —
AGND RT CONFIG Re
Rrr C
7-3. TR A L A P R R R
18 FER R 7% Copyright © 2024 Texas Instruments Incorporated

Product Folder Links: TLVM14404 TLVM14406

English Data Sheet: SLVSHPO


https://www.ti.com.cn/product/cn/tlvm14404?qgpn=tlvm14404
https://www.ti.com.cn/product/cn/tlvm14406?qgpn=tlvm14406
https://www.ti.com.cn/cn/lit/pdf/ZHCSUF6
https://www.ti.com.cn
https://www.ti.com/feedbackform/techdocfeedback?litnum=ZHCSUF6&partnum=TLVM14404
https://www.ti.com.cn/product/cn/tlvm14404?qgpn=tlvm14404
https://www.ti.com.cn/product/cn/tlvm14406?qgpn=tlvm14406
https://www.ti.com/lit/pdf/SLVSHP0

13 TEXAS
INSTRUMENTS TLVM14404, TLVM14406
www.ti.com.cn ZHCSUF6 - JULY 2024

7.3.4 AHFFRAIE

i RT 5150 1 ra 28 ¥ B . mIfd A %42 31 AGND (1) i L8 ok 1 B nT P TAEARER . 15 S0 T 35 7 bR
{H. 6 I B A BB T e 2 S BRI TR

Ry[kQ] = (% - 0.633) (3)

Bitm , xFF few = 400kHz , Rt = (16.4/0.4) - 0.633 = 40.37 , [MIHik#% 40.2k Q F FH 31 Ay e 53 1 151

R 7-3. 1% Ry fH
Rt (kQ) iR (kHz)
6.81 2206
7.15 2106
15.4 1005
31.6 497 .4
39.2 402
158 101
90
80
70
60
g 50
.\!’
& 40
30
20
10
0
200 400 600 800 1000 1200 1400 1600 1800 2000 2200
Frequency (kHz)

& 7-4. S ERBER

7.3.5 A j%H # /% (FB)

TLVM1440x a4 i s R YE F 0.8V 2 OV BIRAR T VN ( AR ot ) o Bt P 7 B AN S 1t
RS |, R 4R E Y Regr M Regge X5t (FB) 5L RS ME R RS B D 0.8V, B G5 I vi il N 1) S 5t 3%
GAIEN £1%. ZasFRIZERIER D - 40°C = 125°C.

ATUMER R A2 4, RIS Regr FEEBUE 100k Q@ SKiT5E Regg MR

RppT(kQ)
R kQ) = v——— 4
rBB(kY) = voiT » (4)
0.8
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R 7-4 HIH T 2 A H R RIARE R ERE |, DA AR S PR OG E{E HRR B SO IR B SO SR MR YE . 123K
AEEA N R R R E SRR E TR s /NG A )R EARE B R E AR E T PR & AR
HRCE. A, M A EE s NE VAR, M ATHES Crr 5 Rept JFBE , DAEIMARALARFE .

R T-4. 3 Regr H. B UK Fsw JEEFER/D Cour
Cout(min) (MF) , B (&

Vour (V) | Regr (k@)™ Regs (kQ) () B Fsw T (kHz) %) BOM®) Crr (PF)
1x47uF
0.8 10 ik 300 % 700 470 (6.3V). 1 x -
470 uF (2.5V)
3x47uF
1.8 12.4 10 300 % 1000 125 (6.3V). 1x22uF 330
(6.3V)
3.3 31.2 10 500 % 1300 64 4 x22uF (10V) B
52.3 10 700 % 2100 64 4 x22uF (10V) R
9 105 10 1200 % 2100 40 3x22uF (16V) 4.7

(1) RFBT= 100k Q ,
(2) HARMBBAFRIER  HSEHE 7-6.

R, UTEBEEE WA ER RN H2 R E Regr A KT IMQ | W S5 AR T 28 5 52 3| g
PRI o S i L BELRSOK | 38 75 B AT A M 2 R S s AR AT o R S H BEL 2% 0B AR SEIL FB AT AGND 5
JEIFAL &, (e R AT REAE (R PCB HIME A XK, ) « AREZVRANEE | S W A/ f) 6w

7.3.6 A BEFH

T B N HE 2 SRR IR A2 e o IR TR S AR A I FEL IR T S B B N SO L o T HEFE (5 FH P i F 25 28 R AE T I
0 IR AU PE ST AT RMS IR EEZ . 2 5 A T NS RMS B, fORMA AL RMS 2 H
PRLE D = 0.5 B, IXI 2528 1) RMS FE i 28 20 A 200K T4 B i i — 2k .

)
2 Aig,
ICIN, rms = \/D X (IOUT x(1-D)+—5 ) (5)

Hrp
e D= VOUT/VIN %*ﬁﬁ%ﬁ?tto

BUARTEOLT , BRI N FL It A B AN AU 73 B 20 ) eh e N L R B N R R 1 o A RS F JR R S L YA Y
HOLT |, N STE D MBS IIRBHIEESN (lour - ) PRI , JR7E 1 - D BIRENGRIE N I\ IR
PR, A0\ LA 4 2 % 3 VA VA R S 55 Tt LU R T D P o DRI, S U S0 FE I PR R S 2 1 D = S
o W5 ESR MRGUR A EMEA &, Jifea 6 7 L% H I S0 fL S IR AE

Iour XD x(1—-D)
AViy = <W + Iout X Rgsr (6)

JIREA 7 g TR E OBORIT R R LA

>( IouT XD x (1—-D) )
IN=\Fsw x (AViN = IouT X RESR)

(7)

Hrp
© AV REHIASOR L A

TLVM1440x 722/~ 10uF P N BA RS | A X7R 80 X7S /IR H 1206 8¢ 1210 R~F. M
T A S EMIFRS , Bt CISPR 11 B¢ CISPR 32, N FH AT fE 75 ZAAM G HL A
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R T-5 WEILPNIT 2RI E IR AR . N T RIR /N T IR o (AR U, TR B N A AR
JCEAESFEIL VINT AT VINZ 5] AR AT o, A A BR R 5 A A B3t 1 T H 7 AR [l 1 1445 31 PGND 5
f o

R 7-5. EFKRERMA B A

Hopr () AR BERS Sh5e R I (F)? BB (V)
TDK X7R C3216X7R1H106K160AC 1206 10 50
Murata X7S GCM32EC71H106KA03K 1210 10 50
AVX X7R 12105C106MAT2A 1210 10 50
Murata X7R GRM32ER71H106KA12L 1210 10 50

(1) AREMFER. PR RoHS MAHPRE AR PSR ESIHIE TEER , WS BAERONR . WSHE =077
VB
(2)  FANRHAE (RGN A B A AR SE , A RUERCN ) .

R PR KRR B (68uF 2 100uF ) SIS IFBBLE |, LA 518 ESR. & Q
P B N A A SRR AN B 2R RS T

7.3.7 B BB

R T-4 FIH T TLVM1440x It 5 (1 5 /N 1 F AL S P B e RIS, a0 2005 8 L UL fi L A PEE AR A (KT 52T K
HRR TR A, BRRCT . BUE S A A B R 2 S ERHEDUE (5 A I SE R A AUE Z A7 AR 2 57 o

BEE T Courmin) FIMINRAER , RIAW DURMER . K ESR REWR M E KA. A RN 7220
PLikfan i R ERSIR | SR 7-6.

R 7-6. HEHEKF SR L A

PERiE () R BB S5 R HE (MF)®@ HLE (V)
Murata X7R GRM31CZ71C226ME15L 1206 22 16
TDK X7R C3225X7R1C226M250AC 1210 22 16
Murata X7R GRM32ER71C226KEA8K 1210 22 16
TDK X6S C3216X6S1E226M160AC 1206 22 25
AVX X7R 12103C226KAT4A 1210 22 25
Murata X7R GRM32ER71E226ME15L 1210 22 25
AVX X7R 1210ZC476MAT2A 1210 47 10
Murata X7R GRM32ER71A476ME15L 1210 47 10
Murata X6S GRM32EC81C476ME15L 1210 47 16
TDK X6S C3216X6S0G107M160AC 1206 100 4
Murata X6eT GRM31CD80J107MEAS8L 1206 100 6.3
Murata X78 GRMB32EC70J107ME15L 1210 100 6.3

(1) AFFTFIUL AT HA OGRS, PR . RoHS FITEHMRA LUK HIHE TEER | i b A bR, B H 2= 27 % 7
A

() SRR (HURMEII LR AR |, AR )
7.3.8 I H i BIE BT

AR TLVM1440x 111 PG1/PG2 KT An#E lEIFIE R Thie , (HiZIhae BB R0 LB AL IC , M FE{K BOM A&
Ao ERZHEFEST , PG DhAE 5 8 1 B I IEH Thas 2 A AAE = AN EE X -

o NBEALRIN T IR, iESRE T-7.

o YULERREEERRS , PG it K B PEES (KRR R ) .

o PG 7ERE 1.2V WM N R &M F4kstiaty. (KT N ER | PG % ol 4 F R BHPTIR
XA E (R conpig = 0 8K 121k Q ) , PG1 & — A FieM , L AUE T B #HER B ANE B L, WH FB1

8; VOSNS1 Eiylsviseskia , W PG1 R L. PG2 MEMEE TS5 PG1 A , 3 k¥ FB2 =
VOSNS2 15 — Mt
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X T BB HHEAT (R conmig = 9-53k Q) , PG2 AH0E |, T 8sE) PG2/NC 3t 7 1] DL R4 .

Vour o
VREsET.OV ———fp———————————
;VRESET—HYS—FALLING |
| Ny T /L N
I |
I I
I I
I I
| I
I Y | I
I I
v | i VRESET-HYS-RISING I
RESET-WV —f— —— /> —p———————— F—————— -
I | | |
| | | I
| 1 1 | »
| | | g
RESET A
High = Power Good——
Low = Fault '
7-5. PG #ARERE
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Vee_uvio_Hys

Vecovo 4-———-f——-----¥

VRESETVALD = — —@ d

Glitches do not cause false operation nor reset timer

VOUT
A V
RESET-HYS-RISING
VreseTuv 7] T | ﬂ ————————— ﬂ —:'II‘———
o | | e X
Lo | | <t | Y
Pl | | | 1!
Pl | \ | 1!
Lol | \ | 1!
|l | \ | 1!
ol | \ | 1!
ol | \ | P!
' : ! | ! | :
L | | | i pt
I | : ; i v
|l | | | !
| : I | ! ' :
RESET | | ! [ | P
A | | | i
[ : : : 1!
1ol | | | |
[ | | | |
[ | | | !
[ | | | !
| : | | | P!
| |
<20V ! | \ !
|
: ! l !
I : I |
| |
RESET 01— | ! [ |
: ! l !
| |
! l | l at
T T T 1 Ll
trise-delay —>| I‘— tdg—>| I‘— trisefde\ay—bi |<—
& 7-6. PG B /P ( NEHE OV Hft )
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R7-7. 3B PG RHMIRES (NERAT ) HFKHT

[0 0] R LR (RS , WAL treset_acT 4 RSN )
FB T Vreser uv FIHFEE AT treset FiTer FB &7 VReser uv + VReset Hyst BIFFEER T treset Fiter
FB ®i T Vreser_ov MIFFELN AT treseT_FiLTER FB & T Vreser_ov ~ VReser_wyst HIFFEEIN AT treseT FiLTER
il Tsp r SHRMEE Top ¢ (W BT
EN 1% BT 7E EN 28N P e 20ty ()
VIN THBIZOI , fFVCC W EIET Voo puo- VIN RIS , 16 VCC 31 BIBIE Voo uvio ()
CC_UVLO_HYST® N VIN_OPERATE -

(1) AEABSMRZITRE , PG EYUR NIRRT . HUR ) e OB 2K B 72 840 1 i sl B R 3 PR Z tesp ( BABUVNE
) o BN IR T R A A S P H E 2T treser act - BEE CHURIEFIM . BRSIHIRBUE AR EL T treser acT - TR
PG,

fa5€ PG ThRERIBUE 209 T 780 A AT PG HLES A P #8 B ISt BB K ol AP 3XAF , il vl DA [ I i 5 i s i H PR
JE 1 96.5% HI R BME IS bR LAF KL 96%. ALY K RGBSR LR RN, S 7 SEAER R = AL
That. WK 7-7 HiH R IR ZEHE B UL

B VAR R (FB %1 Veeser ov ) W IERE(E 5 240, JFRAT R & kW, JFIA SW HtINA#E 1mA )
2N AR

Typical SMPS upper specification 112%
Highest Veg 101.5%
Selected output volt f 1.5%
elected output voltage 100% )
° ¢ 159 Ve accuracy Typical Vs - Vgreser_uv
Lowest Vg 98.5% -1.5% 5.5
Lowest Vour 98% 70
Voauro 4% -5.5%  Typical Ve - VreseT_uv
Highest Vreser_uv 96.5%
p 1% v
Typical SMPS lower specification 95% v * 1%
Lowest Vout - Veauro 94% } 1%
° v
93%
v 1%
Lowest Vreser_uv 92%
Low Vgg case High Veg case
Veauro is available margin for
ripple and step loads
Bl 7-7. EA A EHER
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PG (&5 X T iife ISt AT R sl 2] (R EIFR ) s AT i R A H

VIN(on) =8.05V
V|N(off) =5.8V
Vout1 = 5V Vout2 = 3.3V
Ruvi T !
680kQ PG [13 | PG
. RFB1 RF’G
17] EN 42.2kQ tooka  —17] eN
o (o} —— v 7o o]
125kQ
RFBZ
8.06kQ
V4
Regulator #1 Regulator #2
start-up based on sequential start-up
input voltage UVLO based on PG

& 7-8. {1/ PG 1 EN/SYNC f] TLVM1440x B 542 523

7.3.9 LI ELE (VCC. VOSNS )

VCC ZNHE LDO FRaE 2L , FI T8 TLVM1440x [k st . VCC FrFRHEE N 3.3V, VOSNS 3| il
FENE LDO MmN . & N il 22 3] Vour DR AT R A N YRR . 205 VOSNS HE(ET 3.1V, I
VINT F1 VIN2 BN A LDO e,

RNTBiEA %4z, VCC BA UVLO Ry, vl 7E P30 H R AR i b7 b AT R 4 . WS @ T P
Vee uvio M Ve uvio Hyse

VCC AN T A4 R AE . 12 n# VCC 80 VCC 444 . VOSNS 2N LDO KA &N . —4
A[IERILR 0.1uF & 1pF #2528 A VOSNS #4#:5] AGND |, DU E i

LDO it LL R AN Az — 4 VCC HJE : V)y 5L VOSNS. 4 VOSNS #:t ik T 3.1V IF , LDO M V)\ FREL
HiJ. 25 VOSNS #3251 3.1V KIS, LDO #ii A3y VOSNS. VOSNS HiEANGilEId Vi F1 12V

JiFE 8 4 LDO BRI Th R FES E N -
P1po — Loss = ILpo X (Vvosns — Vvce) (8)

VOSNS i N#ft 7 —AN eI, A4 LDO #4MET Viy BIHE , M0 5 KRR B HL %MK LDO f N HLJE (AT
VCC ) FFIERThHRIFE. Hiltn , Wk LDO M 1MHz. V)N =24V H Vour = 5V 4 10mA , 1] VOSNS #24th
i) LDO Th4AE N 10mA x (24V - 3.3V) = 207mW , 124 VOSNS %% Vout I, THRIFFESET 10mA x
(5V - 3.3V)=17mW , /> 7 190mW.

7.3.10 LR (OCP)

TLVM1440x A FH & i Ao JEk ep v 132 ) 34 PR 8 BRR it R S By 1k B 15 400 o AN S0 ) B 20K Ly 5 PR 3 PR )
BE AT L. RS DLT |, H RS PR

TLVM1440x 2315 J A= i ad 2 S8 FH R sk i AR . ZERT iR, TLVMA1440x BEHL 25 SC b 3+ (R FF 557 40ms
($AME ) |, RIE 2 RERE . W F o s B s S SR AAAE |, M S ERE |, B2 W
%o s RS BRA™ B A FRIThEE , ARG L84 A2 BB E R E . SRS | RS a5
WA IEH 81T .

£
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7.3.11 ZEHr

HOCWr L —FhE R AR ThEE |, H T BRH1 45 1R 1B 1 R i & e diidih . 445 iR 168°C (( MAYE ) I, #
KW ThRE 2> e 2 | DABF IR #E— B B Th R AE BRI TF . kMG, SRS PG, M455RBEE 159°C ( #AfE )
I, TLVM1440x £ 2R EH B 5.

7.4 S3FThEEAE R

7.4.1 KBrE=C

EN 5] TLVM1440x &AL 8T8 . 24 Veny 18 T4 0.4V B |, Zas AL T Wiz, %8 LDO FIH 42
EaRRMA. R TRESHERFEE 0.6 u A ( #L3E ) . TLVM1440x I8 K AN R EHEY . i AN E
T UV BIME , WE R 285 PR R IR A .

7.4.2 FRPIEEEC

VCC BRI N LDO B A LA B2 E R RERME. 24 Ven BT 1.1V ( &KME ) FEEART 1.263V ( #17Y
18 ) HORE% RE B E R , EE LDO K Sl AT . WP Voo BT UVLO BME )G , M iRt m ik Sil. /£
Ven THEREE M RERE LA L2 /T, A28 R SR E R R R .

7.4.3 TrEHER

4 Vyee M Ven & T A BME HARFEEEZ AR | TLVM1440x 4 T 7. 821847 i ) 5072 % EN
FERER VN, IXAE ] DUZE JE DN ) fan N B S 8 A /)N I 2 e S s S 80 s 31
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8 [N FH Ak

B/

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

8.1 MR

TLVM1440x [f)25 [ IS A HAN R A AN ST RIVADRE B8 Vi B A F gt Fl o e e gt o PR XU S R P o P
AIK A, R HAC B RO H IR RTIA BA.

8.2 LRI

8.2.1 #if 1 - BIWEEHH 5V/3A. 3.3V/3A [FAE[EFa /54

K 8-1 fim 7 FF LMy IMHz H X %4 H 5V/3A Fil 3.3V/3A [ L Fa k28 i R F R . fEAEIE | H4ELE 6.3V 3
36V YL NI 12V bk NHLE |, HFRRCRLE 6180 N 91.5%. 15.4k Q HLFH#S Rgy B H HIS 1T - A0R % 2
4 1MHz.

Vsuppry = 6.3V to 36V BOOT1[—
0 VINZ | Vourt = 5V
Jom sw1 oo =2
VOUT1 ‘ ‘ LD
PGND2 Cosns IC
— VOSNS1 1 o
Resit =
VIN1 -
Tom ! o
B
F PGND1
= TLVM14406 -
? EN1 BOOT2|— Vours = 3.3V
N sw2lb— lout2= 3A
PGOOD Rea1 VOUT2 1 ‘ LD
Indicator Cuomms
! oo ) TOUTZ
VOSNS2 I
R e
PGOOD Fez = e
Indicator FB2
« PGZ RFBZB
VCC CONFIG  AGND

] 8-1. Ho, ik J 3 &
8.2.1.1 WIHER
81 Jeon T MR H B R B B . AR RS R

% 81. Wit H

i3 Ui=A
LW NG ENE SN 6.3V & 36V
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x®8-1. BitSH (£)

BitSH 15
BNHLE UVLO S8/ 6V , 4.3V
i L 1 5V

LR 2 3.3V
TR LI 1 3A
TR I 2 3A
TFRAHR 1MHz
it HL R TR Y 1%

T 8-2 PRt 1 i F ISR I ARG TT At LA AR AL I BB D o {3 4 M e ) P A AR SR
3 8-2. NFHLEE 1 HIWEHE #

SENT HE R HilxEr (1) BARS
Cints Cing 4 10uF , 50V , X5R , 0805 , @& Murata GRM21BR61H106ME43L
CiNBULK 1 100uF. 50V Hfif 28 8% Panasonic EEE-FK1H101P
4 22uF , 25V, X7R , 1210 , F§%& Murata GRM32ER71E226KE15L
Cout1~ Cout
2 1uF , 25V, X7R, 0603 , g% Murata GCM188R71E105KA64D
Uy 1 | TLVM1440x 36V. BA [fl5 [ JE ik A {28 (TI) TLVM1440xRDLR

(1) BB E=7"0 B Y
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8.2.1.2 X INER

8.2.1.2.1 ££/5 WEBENCH® T AL E# i1 7%

it ki@ WEBENCH® Power Designer 1 | TLVM1440x #3412 52 #1 ¥ it o

1. EHABABMAHBE (ViN) B BEE (Vout) A% E BT (lout) EK.

2. (RS REMAZ T ISR, R SRR AR

3. KA AR S A A RS (T FoAh AT 4T BB R 7 S AT L.

WEBENCH Power Designer #&fit 7 @ il JRELE |, J-2 51 T i A d& A oAt T iE ol el 5o
HEZHIENT , ATHAT DU R EAE -

o BITHAME , WEEEBERELLL ERERE.

o IBATIEREITE , T RREEERARCAYERE .

o B oE ) R E A R O Z DA CAD R T .

o FTENEIF XM PDF 45 5 R HEIL =,

5% WEBENCH T AV E4H(E R |, ViR www.ti.com/WEBENCH.

8.2.1.2.2 3t B E IR E RS

S5t FLBH 23 A 2 3T F o SR A e g R 152 R . RegqT M1 Regot MIEBUEN 100kQ , 5 1MQ #f
EErr i mpi e e RE |, SRR R BHAE AR L T B FE R vE #E . R DL N A0 Regig M1 Regos -

RFBT X VREF
Vo —Vers 9)

R =
FBB ™ Vour — VREF

N Regg & B ETHIbRAEMR 19k Q | %1l 5 5V ) Vou M35 AN , N Regog W EEIE Kb HEM 32k Q |
Z{l5 3.3V I Voure H%.

8.2.1.2.3 JFFHiE L #E

7 RT f1 AGND Al — 15.4k Q HEFHAS | DIME AR 3B IMHz (I 800K .

8.2.1.2.4 WA BBEHSET

TLVM1440x it Z2 %2 /0 4 4~ 10uF PR A gy, SRIE AT X7R MU/ o i A\ HEL 2 1) FL R SR b 20K T B K i
ANHE . X F it , & FEMUA 10uF. X7R. 50V. 0805 #hit R~F &z ds , A VINT Al VIN2 Z4%3)
PGND FHRATREFETER . H RN RIE | ES K 8-24.

8.2.1.2.5 3 A B AT

WRIER 7-4 , TLVM1440x 228/ 24 wF (A Mt A, A REAE IMHz. 5V % LS 6 fF T IEH8AT 5 OF
HFEER/ 37 uF AR B, A IMHzZ. 3.3V Bu%H s 260F N IEfE T . {1 B L8 %0 5E i s Al
B S R E R A WERTRE | AN Ha H 2R DA PR S0 F R 5 H T EL A R e 0 3 2 R 1 B
.

Kot F BT, A SRR A B AR AN e L RN 25V ) 22uF . X7R. 1210 P& HL A% M VOUT i#
F3) PGND |, Jf8 I ANEE LB A 25V () 22uF . X7R. 1210 & sz 2e A VOUT2 5 JlliE4%5] PGND. {1
FH 75 2 50 2 A 1K) AR a2 ke 2 e L P R B VA LR AR A R

8.2.1.2.6 A B #HI

MFREL R 7-4 FEMER S RN, BRI AR, W] DALE b s s R 2% L CE — MR e N Crr HUHET
AR . ¥ Crp M Repr QI E S E THRMEN L2 — A EUIRFMLL , BEAS BEWINAE XHE, HT
It Cpp ML 5T LUK H B 4 o e 75 AL S %2 IC 10 FB 9 4, R0k — A~ 4.99k Q@ HEBHE Rer 5 Crr
G, 0 S A ESR Z{H(K T 200kHz , MANEA#EH CFF.
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UEAE, X VOUTA 2y 8V, VOUT2 Jy 3.3V [tk et s I it , mT LA E MR C B . 35 10k Q@ L FH AR
FB #4:3] VCC LA3RTF 5V il |, Bl K FB 43 AGND LA3RTF 3.3V #irth o Jl ik s A o 3 ] o S 15t FEL LS
A AR F B i R
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8.2.1.3 MLk

MR A BT
FRAERABE W , B/ VIN =12V, VOUT1 =5V, VOUT2 =3.3V, IOUT1 =3A , IOUT2 = 3A H. fgy = 1MHz.
100 100
95
9 90 /

— ‘\
2wl / E— S =
i; . L — \‘ S g0 // —

3 a NV gved
&% 85 / oW 75
w [ / /—' 70 / —_— V=12V
/ —_— VN =12V — VIN=24V
—_— V)y = 24V — V=36V
8 — V=36V ] & | -
60
0 0.5 1 15 2 25 3
& Output Current (A)
0 0.5 1 1.5 2 2.5 3
Output Current (A) PFM % , FSW = 1MHz
PFM #3 , FSW = 1MHz Kl 8-3. Z&#% , VOUT = 3.3V
& 8-2. %% , VOUT = 5V
5.1 T T T 5.1 T T T
5.08 — V|N =12V [ 5.08 — V|N =12V [
—_— VN =24V [ —_— VN =24V [
5.06 — V=36V |] 5.06 — Vi =36V []
< 5.04 < 5.04
g 5.02 g 5.02
8 £
s sl s of
3 498 3 498
S 4.9 3 496
4.94 4.94
4.92 4.92
49 49
0 03 06 09 12 15 18 21 24 27 3 0 03 06 09 12 15 18 21 24 27 3
Output Current (A) Output Current (A)
8-4. 713AY , VOUT = 5V , PFM =, & 8-5. fi#iA+ , VOUT = 3.3V, PFM £,
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G

LeCroy LeCroy
\
\ \
i pLY \ Vi
o
ﬂ PG1 ‘—.—‘k k“ N » | w P2 Iy LL“
b vouri [ o I e - \

imebase 192 ms) (Tri

100 msfiv
1.0 Msis | Edge

10.0 Vidiv

0,00V offset 1.00MS

8-6. JAENAIKHT , VOUT1 = 5V

Normal

[C3]DC
145V

Negativ

K 8-7. jBafn><lr , VOUT2 = 3.3V

LeCroy

LeCroy

v Y
\
ENt EN2
& -4
PG1 PG2
YOUT1 \ VOouT2 \
!

VIN = 24V
& 8-8. f#fEFH/3% , VOUT1 = 5V

5.00 Vidiv

-5.00V offset

5.00 Vidiv
-15.00 V ofst

VIN = 24V

&l 8-9. ffgEFF/I5% , VOUT2 = 3.3V

LeCroy

1ouT

iouT

vout

1 1.00 Afdiv.
00.0 m 0mé offset]

VOUT1 =5V, IOUT1=3A % 6A ( 1A/ us i)

& 8-10. A FBEA LF (CH1)

imebase
1.00 Aldiv
0mé offset]

VOUT1 =5V, IOUT1 =6A £ 3A (1A/us i)
& 8-11. HEBEA T % (CH1)

200 kS

32
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LeCroy LeCroy
)
o = m-.\w
| . N VOLIT‘- e e VTT / “‘MMW
AP
\ ol

1.00 Addiv|
0mA offset]

VOUT2 = 3.3V, IOUT2 = 1.5A % 3A ( 1A/ us i)

& 8-12. fi#F B LA (CH2)

1.00 Adiv|
0mA offset}

VOUT2 =3.3V, IOUT2=3A £ 1.5A (1A/us i )
K 8-13. fi# kA T % (CH2)

Mag [B/A] (dB) |

BSR281 Bode 5Vout, 36V Input, 3A Load

Phase [B-A] (deg)

Mag [B/A] (dB) |

BSR281 Bode 3.3V Vout, 36V Input, 3A Load

Phase [B-A] (deg)

& 8-14. FAHFE (CH1)

100.000 225.000 100.000 225,000 —
80.000 180.000 80.000 180.000
60.000 135.000 60.000 135.000
40.000 90.000 40.000 90.000
T 1 I
o | (] | | |
20,000 [sAct S 45,000 20000 [ S == 45.000
| e
0.000 S bl 0.000 0.000 — s 0.000
| [
-20.000 N ~45.000 -20.000 | -45.000
-40.000 -90.000 ~40.000 -90.000
-60.000 135,000 -60.000 -135.000
-80.000 -180,000 -80.000 -180.000
-100.000 - 225,000 -100.000 - : 225,000 -
1 kHz 10 khz 100 kiz 1 kHz 10 khz 100 kHz
[ I [ 1
ata [m1 [m2 M2 - M1 Data [m1 [m2 [M2-m1 [
requency 39.84 kHz 246.47 kHz 206.63 kHz [Frequency 55.54 kHz 215.14 kHz 159.60 kHz
Magnitude -0.001 dB -17.745 dB -17.744 dB Magnitude -0.017 dB -13.835dB -13.818dB
hase 76.021 deg -0.009 deg -76.030 deg Phase 60.811 deg -0.004 deg -60.815 deg

8-15. K¢ (CH2)

Hoikag

VOUT1 =5V, VOUT2 =3.3V,I0UT1=3A,

FSW = 1MHz

bbbkebberesbavnantg

E

EEEE e

=

IOUT2=3A,

K 8-16. LA HUEER : VIN =12V

VOUT1 =5V, VOUT2 =3.3V, IOUT1=3A,I0UT2=3A,

A 8-17. LM HVREME : VIN = 36V

FSW = 1MHz

3

IREEEEEEEEEEE R ER]

BBEBRS S

®
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EMI t5E

Receiver =) Receiver =)
@ RBW (CISPR) 9 kHz MT 100 ms. @ RBW (CISPR) O kHz MT 100 ms
Input AC Att 10 dB_ Preamp OFF _Step TD Scan Input AC  Att 10 d8_ Preamp OFF _Step TD Scan
Scan @ 1Pk CIrw@SCA Cirw JAC crL) Scan @ 1Pk Clrw@5CA Cirw JAc crL)
Limit Check 1 MHBASS 10 MHz Limit Check 1MHBEASS 10 MHz
Line EN 55011 Yoltage Mains QPiClf PASS Line EN 55011 Voltage Mainis QP/Clf PAsS
100 fRHY EN 55011 Voltage Mains AV.Cly PASS 100 FRYYEN 55011 Yoltage Mairis AVIC PASS
90 dBL 90 :;
=0} dBL B8O \:..
70 dBLA 70 d \:..
EN 55011 Voltage Mains QP Class B EN 55011 Voltage Mains QP Class B
60 dBp = T T 60 dBy -
N 55011 Voltage Haine A0 Tass § N 55011 Valkage Mains AV CTass B
50 dBF =
e
[\ E\?AV\ n o
30'day + T » - 7
20 dﬂf\\ \, r[V T /"Av\ , = ey R 20 amv— 0 i\\ 6‘ 4 ™ 7 T k™
10 dBL TN\ ‘\ \L'\" F}/ \\ [ | fw\/“/‘r\,h/( { [ i 10 di 3 h i | “\' ‘/[ \L dl i M\/ v - it
' b - AT T Y AR P EATE (AN
o b g i \‘\ j \ H»\mf”\ L™ o I ST W ‘/ b
" SINEY VSRV g T T WIRVER
i i — i : ™~ G
Start 150.0 kHz Stop 30.0 MHz Start 150.0 kHz Stop 30.0 MHz
J AR W )i J QHRRRRED W
Vout1 =5V, Vour2=3.3V, lout1 = 3A , lout2=3A , Fsw = Vout =5V, Vour2 = 3.3V, lout1 =3A , lout2 = 3A , Fsw =
1MHz 1MHz
N N
&l 8-18. CISPR 11/32 B 8 R4 : Viy =12V & 8-19. CISPR 11/32 B X5 R4 : Vi = 24V
50
45
40
35
g 30
>
=l
S 25
2
S 20 ;
15 ‘\ o pomned ™
10 I
w = EVM QPK Level (Horizontal Polarization)
—— EVM QPK Level (Vertical Polarization)
5 — CISPR11 Class B Limit
. | | | |
0 100 200 300 400 500 600 700 800 900 1000
Frequency (MHz)
Vour =5V, Vout2 = 3.3V, loutt1 =3A, lout2 = 3A , Fsw = TMHz
™,
&l 8-20. & CISPR 11/32 B 4B 5T R HHIR# : Viy = 24V
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8.2.2 i 2 - T ILWMHIRIERE 6A [ MEL TG /E 4%

TEERTIFRMEN 2.1MHz [f) 5V, 6A B R R 105 E . TEAOREIH | 76 12V AsFRE N B (JEHEDN
7VE36V) T, HWRE N 90%. 6.9kQ HHZE Rey ¥ H HIETH XMR B E N 2.1MHzZ.

Vsuppty = 7V to 36V BOOT1|—
= VIN2 oz on
chwz Swi oor = oA
VOUT1 ! LD
PGND2
% ﬁCVOSNS ICOUT
VOSNS1 I TRy | Cee | =

VIN1 FB1
Tom P |
Rrss
I | PGND1 é

TLVM14406
L EN1 BOOT2|—
EN2 SW2[—
PGOOD Ree VOuT2
Indicator
« PG COMP
RCOMi
SS Chr
Css L CCOMP
VCC RT CONFIG AGND
incc % Rr % Rconric J
& 8-21. HEFIEE

8.2.2.1 WItEXR
FREOR TN RGBSR AR S E. R AR REEERT R 7V, WS SEE
B Tz AT HoAan LS AR T BV BEE &

% 8-3. ®itsH

BitSH VN
AL\ P S0 7V % 36V
NS UVLO Sl /2%y 6V, 4.3V
it L 5V
T KA R 6A
VPR kS 2.1MHz
i o R TR TS 1%
R L <1uA

R 8-4 PRt 1 ik P ISR I ARG TT At LA AN TR I BB IB DL o {4 M e 1 PR AR AR SR
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R 8-4. NIF]HLEE 2 HIERE 2

SERR/F | HE FAE- FlxE () BHRE
Cnie Cna | 4 |2.2uF , 50V, X7R , 0805 , Mg TDK C2012X7R1H225K125AC
CinBULK 1 |100pF. 50V Hiff 2888 Panasonic EEE-FK1H101P
Cour~ Couta | 5 |10uF , 25V, X7R , 1210 , ¥ TDK C3225X7R1E106K250AC
T |2ouF 25V, x7R , 1210 | % TDK CNA6P1X7RE15226M250A
Us 1 [TLVM1440x 36V. 6A [ 4 E Hith S (TI) TLVM1440xRDLR

() WiBW =R A,

FREG L , TLVM1440x Bk S T S MAME TN KA SE T ERIEiT. HE , BRI BAMEE 5 — 2 W E
i AT T

8.2.2.2 ¥4It T

8.2.2.2.1 W IR R ER

TLVM1440x At A A ] DU — A L BEL 2 e AN S . Regr MTEEUUE DY 100k Q , 5 1M Q AHEL T $2
FPURVERE | 5 B AL FEAEAR b T AR A i A8 . (M BA R A0S Regg

RFBT X VREF (10)

R =
FBB = Vout — VREF

N Regg BRI AR HEIE 19k Q |, %185 5V I Vout HI%.
8.2.2.2.2 JFFHE I FE

B—> 6.9k Q HIFHEM RT &E#E] AGND , IR E R 2.AMHz KT RFE | 12T 58F L0y BV ftim it
BRI A AEAE 12V bR PRSI N B N 57 1 — A AR I e (SO R UL, HLVE T D 6A 0E i FELURL Y 20% 2
40%.

8.2.2.2.3 M\ A B HHT

TLVM1440x FEZ /D> 4 A~ 10uF FERANEER , LM X7TR BA T . Hi\ 24 1 b 2K T i K5
ANHLE . X Tt , kA 10uF. X7R. 50V. 0805 #h7% N ~F Mg # 25 2e , A VINT A1 VIN2 83
PGND JR IR St ., B REFERAARRE |, 1ES K 8-24.

8.2.2.2.4 FH I A A

MBI 20T LLE ], TLVM1440x FEEEBAL 15 0 F A B A |, ARELE 2.1MHz. 5V % o & &4
NIEWIEAT. i EA 0% e i FNIR RS i s P M B R F s 28 . G TR | IEREBIANE fr H H 2R DUBRAR 80K
FH e B - B R S B S R BB A .

ST, AR SRR AL B AR T 10pF. 25V, X7R. 1210 Fgi& A 8 F1—A 4uF. 16V. X5R.
1210 P& A2 M VOUT F1 VOUT2 5| i3] PGND. {3 F 25 28 £k 4 2 v 1t e it 48 ke 2 P s o F B0
T B A A R L

8.2.2.2.5 Ak

MER LR 7-4 HEMER AR, EIEINAAI AR, W PAE L s i s B A L E — AN R 2N Cre HIHET
A . ¥ Crr M Rept B IE S E THRMEMN L2 — A EUIRFHAAL , (EAS BEWINAE XHE., BT
It Crp A ZR T LUK LR S tH i e 75 B AL S 58 IC (19 FB 5, IS 2k — > 4.99kQ HFH A Rer 5 Crr
RIE. S A1) ESR EEHAK T 200kHz , NIAZA$ H CFF.

AN X BV Bk 3.3V [ Y, ] DA A I e R L E .l 10k Q H AR FB iERR VCC LIRS
5V Hith , B FB %] AGND L3RS 3.3V frt o 3@k FH 3 [ o S it L BHL2S |, Al UL EE 31 5 i (1 250
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8.2.2.3 pfH %k
RR M RE
100 5.3
5.25
95
5.2
90 ,/ 5.15
< e / = 5.1
< — S 5.05
5 =
g p—— = n ER
L =
£ sl Wi 2 4;192
L. —_ V=7V © —_ V=7V
— N 4.85
70 Ve —_ iy =12V ] : —_— V|y =12V
/I 1 —\/|N = 24V 4.8 — V|\ =24V
65 — VN = 36V |] 475 = \/|N = 36V
60"/ [ [ [ 47 I I A
0 05 1 15 2 25 3 35 4 45 5 55 6 0 06 12 18 24 3 36 42 48 54 6
Output Current (A) Output Current (A)
VOUT =5V , FSW = 2.1MHz VOUT =5V, FSW = 2.1MHz
&l 8-22. R &l 8-23. MEAER
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8.3 HLYRFHICE I

TLVM1440x AT7E 3V £ 36V [ % N BB 70 B NS 4T N IR 4 1t s 5 S A B R T i B0 R A H0E 1
R W TAEZAE - MeAh SN BYR A ZRBENS R 67 30K T 2% FE BR AR AL BT 75 O AN BRI . T DU A2 11 SR 5
RS OLTPNCER/

V X1
Iy = (~OP ot (11)

He
© N EMR.

ISRz K 2 B RA KPR PCB A2 2l A ra s, W75 2RS4 RESE DA e PR RE . BN HE
00 A A= P RO B BE T RE 2 AR (RIS AT IE RS R . R A, AP RS K ESR MM ARG &
T — AR JE R LB, XA W] BEAE BRI N FLURAT IT A5G AT 3 BN A 8 s R &S o 93 28 Fe BHL 2 72 77 3
AR I T E N U T B o WA AR A R AT M U T BT RE S BUH IR A UVLO MeRRefi & AN
RGERANL

£35S S LIF R SR IR P S NG SR ESREA el GO NI S RN T NG R e e R RS BT PR Y
Ao MRS EIHSE ESR A3 B T4l AR B, JR > A AT b s R e 47 wF % 100 uF i
P AR A2 ASR A A TR IR ], IR AT B TR R S A e AR R AN U ARE . 0.1Q 2 0.4Q [t
ESR oK Z Hii N\ BRI B AR Bt 2 WHIFHE

8.4 1)

FERI . PRETT A ( BAT R A B S AT AR R ) b, 3E 0 PCB AR Jaxt - SE LRI SE R 28
IBATANCTH AR MR AR B | X R R AR R LR AR L 1) EMI PR REANIAFERL

8.4.1 H/F5H

LRI R SEE T H I B/ BRI RE (B IEHERER EMI 2542 ) 1) PCB fi S fcfF it E A AT . K
8-24 JE/R T TLVM1440x HI¥EF PCB i/ , J-ifh T ShREAVIME 5 ootk iAh R AN AR £k
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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 ©)
@ ©)

TLVM14404RCHR Active Production QFN-FCMOD 1000 | LARGE T&R Yes FULL NIPDAU Level-3-260C-168 HR -40 to 125 14404
(RCH) | 28

TLVM14404RCHR.A Active Production QFN-FCMOD 1000 | LARGE T&R Yes FULL NIPDAU Level-3-260C-168 HR -40 to 125 14404
(RCH) | 28

TLVM14406RCHR Active Production QFN-FCMOD 1000 | LARGE T&R Yes FULL NIPDAU Level-3-260C-168 HR -40 to 125 14406
(RCH) | 28

TLVM14406RCHR.A Active Production QFN-FCMOD 1000 | LARGE T&R Yes FULL NIPDAU Level-3-260C-168 HR -40 to 125 14406
(RCH) | 28

@ 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 Tl 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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RCHO0028B

PACKAGE OUTLINE

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NOTES:

1. All linear dimensions are in millimeters. Any dimensions in parenthesis are for reference only. Dimensioning and tolerancing

per ASME Y14.5M.

2. This drawing is subject to change without notice.
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EXAMPLE BOARD LAYOUT

RCHO0028B

QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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NON SOLDER MASK
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SOLDER MASK DETAILS
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NOTES: (continued)

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

number SLUA271 (www.ti.com/lit/slua271).

5. Vias are optional depending on application, refer to device data sheet. If any vias are implemented, refer to their locations shown

on this view. It is recommended that vias under paste be filled, plugged or tented.
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EXAMPLE STENCIL DESIGN
RCHO0028B QFN-FCMOD - 2.1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.1 mm THICK STENCIL
SCALE: 14X

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 1, 11, 18 & 21: 94%
PADS 16 & 23: 80%
PADS 19 & 20: 73%
PAD 28: 81%
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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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