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AR E PR TP 4.4mQ GaN FET. %8s ml F T 2 18 s A ERE S 4R 4 %Afﬁifﬂﬂkﬁﬁﬁﬁﬁ%
Fo S F )33 B A0 B R PR RN B FURK | [FIIHR R PCB it i ga . Sl Al e e i BRsh o B 20k 1 oAk, T
PR R R, AN S 7E MR B PR % s AT AT i 22 B R4L -

9.2 ZhRETTAER
9-1 Jlor T AR MIANLM GaN FET f) LMG2100R044 #3114 (1 hRETT HE I o

LMG2100
UVLO and
Clamp
EREEE
q T~
i L

Level Shifter

D> N JL}S
o

— JJ

o[ —] 1

SW

L

Jq PGND

AGND

& 9-1. ThRETTHE
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9.3 Rt UL EA

iid LMG2100R044 #54 7] LU HABL T i Dl R 5 B e BR AR, JE R SRR HURE , [ I 477 e i A2 TC R B 28 A TR 25K
vy UL A0 0K 5Ty 25 AT 0 A0 0K 50 8 2 T 0 A 0 S SR AH UL IE , 7T SIS B DX IR 8] ) P A Pl . 7EHE T GaN B H]
e, PRI BE DX R TR R BOCE B . O 1 SR R BE i/ A5G 2 T e e 2 IR FET RIS = SR &
i, ATRAARSZ R HE AT Lo X0 T N BEBE AN ETRBIE , HIE A LI 5 5R3h 8% 2 18] 4L Sk UL R R 2 i, mI i fRAEIX
I 1E /N 10ns. K GaN FET 15 8Kzl & 1 3K 7] 5 2 m g OS] BE BRI E IR L Re . IR i BRI Lt HRL RN ST 5%
AN TEREAT 2 R

WAL T BE R N B B 25 B R T B Lk AR SR 5h 888 GaN FET A KM s (Vgs) , T8 48 AR 4 4 h i 4k
HREHLES . N EIXBIESE VDD FlH % (HB-HS) HyEHL - BA R ESE (UVLO) Thigk. M AT UVLO RIEH &
W, #8420 HI A1 LLES , PABGIE GaN FET &4#4% 3@, £ UVLO LR, W H K2 (Vyee > 2.5V) ,
UK 5 % 2= T Bl v RS AT AR B¢ 5 25t AR F T . 200mV ) UVLO BB IR W AT B Lk H R 2R 06 5| 62 () B3 Al
BAMNFE. NAEHAEN 0.1uF BE s A VCC S5 M A 88 o NI KIR 405 5 5| I 2 IR AR R K B, T &
WAE A 0402 b A KPR B Jk/ 25 2 FEIEK | OB 5% 2% FEL 2R 38 A H 25 H 25 28 R TT R SE T a8 1 U E

9.3.1 A

LMG2100R044 4N\ 5| I H TTL SN B{EML ], Joie VDD BN | XL 5| HAGE A = &k 12V 1 H
.o R, 7T CUEH SN B35 ) FR Y i R i 12V A PWM 36 2 it B, DRI B g 2k .

N T BRI BT TR R R IEHBAL AL FEIX ] | LMG2100R044 oA S2jifi F B 9 T BE . 05 HI A LI 3942, M
MMM GaN FET #84x Fil . D507 4125 FE sl 4 N DA IRE S o 57 1 100«

9.3.2 531 UVLO

LMG2100R044 7£ Ve A1 HB ( %% ) MR ¥ EA UVLO. 4 Ve BRI T 3.8V RIE HLER , HI A1 LI # Ay
We2mg , PABGIE GaN FET RAE S, 1o, W Voo BIEALE , W UVLO £ 1508 = il A GaN FET

W FK. 24 HB & HS H2 L EMLT 3.2V UVLO BIER |, { & GaN FET Mtk hifik. P4 UVLO BI{E &
W EA 200mV iR LSR5 .

% 9-1. Vec UVLO ThREBHEEE

4 (R FLUFATARBR , Vig-ns > VHer ) HI LI SwW
TESE R BN | Ve - Vss < Vecr H L A
TESAE R ENIAE |, Vee - Vss < Veor L H B
ERE B | Voe - Vss < Veor H H EILAS
TE#A A, Veo - Vss < Vocr L L BT

R BIE |, Vee - Vss < Veer - Vechyst H L AR

TESHFRBIE , Vee - Vss < Veer - Vechyst) L H EEA

TEEFRBIE |, Vee - Vss < Veer - Vechyst H H AR

FERMEFE | Ve - Vss < Veer - Veoryst) L L T

£ 9-2. Vyp.us UVLO ThRe B HEIEH
& (AT TFHAEER , Vee > Veer) HI LI Sw
S EEIAE , Vygns < Vesr H L EREA
BAFEBE |, Vigns < VHBrR L H PGND
I EEIAE , Vygns < VHBR H H PGND
WAEEBIE | Vig.ps < VHer L L A
FEBMFIEBIIE | Vigrs < VHBR - VHB(hyst) H L A
FERMRBNG |, Viers < VHBR - VHB(hyst) L H PGND
FEZFIAAIR . Vig-Hs < VHeR - VHB(hyst) H H PGND
FERMRBNIE | Viers < VHBR - VHB(hyst) L L A
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9.3.3 & Y F AL

e e B A 2SR AR R, FRAE BRI g BV ( BRBUE ) o %A AT 7 LR MR H R R A 2 GaN
FET A KR R BUEE -

9.3.4 H PR

P RSB B A R AN HI 2 SRS G 2 1, DIOTORTT . (HS) vtk P Hedf e vraz il il GaN
FET MMORa0E 4t , DL HS SIROEE | JESe it SARMEREh & H iR UL .
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9.4 TR

LMG2100R044 A] {E IEH# B0 UVLO #s FigfT. A% UVLO TEEXMER |, SR 7 9.3.2, fEIEHEA
T, HrdRE T T HE AL L 51 ReIRAS . 3R 9-3 FH T ARSI G A & i RS . EER , I HLAT LY
AR RGPS GaN FET #ia Sl . W1 4075 e il CLBE X MRS, BUNIX MRS & S 8E 5
FEOL, T ] B S B R AR ASRIR

*9-3. HIEF
HI LI = GaN FET &M GaN FET sw
L L S 5 RS
L H S T PGND
H L FIT el VIN
H H TIF TIF
10 B FH AL
&

PLR BB v BB BANE T TI e, T AR ARSI PE R S 8k . T 9% )7 R ST € 75 o iF
TGN T RN % NIE RIS SEHL, DA R ST RE

10.1 MG R

LMG2100R044 GaN IR 2 j& — 3K 2 IhREM M H | & F T & Fh 2R A B s AT S B QB YR N F o df 28 b SR R v
PEREMIAR IR SN 2% 1C A5 Bh T i K PR Mg /b 25 A 208, Ik GaN FET St T S B o %28 F it 4t 3t F25
o T 2 e 2% AN L Ath 2 MR I B AT T R AR AL

10.2 BRI Ff

K 10-1 IR T Voo E#2] 5V B FD B R #as B H . it EIEIAEE (A VIN 53] PGND 134 % BH
Pr) B REE, HARIERRBEBEESA SW b5 EFRE , 5 HIE S50 IR EE,
LMG2100R044 1] VIN F1 PGND 5| 4 AH4R . BRI , VIN A2 feie JEH 2l PCB T2 ¥ LMG2100R044 |

N 5 KB 52 k2> R Y AR 55 H JK
L L
HS HB

VIN
HI
PWM
Controller LmG2100 SW
LI
PGND
VCC AGND
[ ] [ ]

o — L 4L

B 10-1. [P R R A i S ALERE
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10.2.1 #iFER

ERHEE LMG2100R044 I3 24 ¥ [F] 25 [ IR 85 e g W IS | R T i & I8 k%, D25 1Al — Se i &
HI, XEVEEHEIARE A RS LES . TAEMR A H 255 £ 10-1 B 7 RN H ) — LR BiHE
Wi 7 LMG2100R044 1) HAh | BHEZEFHI , S M 7 10.3. 77 10.4 F17710.2.2.3.

£ 101. ZitS3%

S ~BIE
LA E R Vi 48v
L | Vour 12V
it AR 8A
VHp.Hs HZS AR 0.1uF , X5R
TFRIA 1MHz
BEIX I [E] 8ns
k2 4.7uH
il % LM5148

10.2.2 F40E IR

I FERER T [ P R gt v LMG2100R044 (¥ iHiE R . E3RAEZ W , &0 7 11.2.1,
10.2.2.1 Voo F85 4%
Ve 55 % FL 28 3% AR A0 v 00 8 A R (G MR rE ey, SRS 238 AR O S g Pk B fE gy o mE S 5 FE X 1 THELAT
W55 L

Cvcc = (Qgn + QgL + Qn) / AV (1)
Qg 1 Qg 73 )2 i DA A RO MR LT o Qe 2 I 28 AR IO S I R SR AT o AV 2 S5 BRI 2% E IR

VIR R A 0.1uF BE RERIPL R P R A 48 . i KRS/ AR I, oA 55 i U 2 )T RE S
T Ve AT AGND 5| JHITsCE -

10.2.2.2 H¥H 754
P24 B2 2% O e IV A X 50 2 B (A AR FEL A, 9 HB UVLO FE BRI BV B IR |, 3T 1 288 A B 40t S g
S, TR 2 THE T R A .

CgsT = (QgH +Qp+lpp* tON(max)) I AV (2)

He

nm%ﬁwwm%ﬁﬁmﬁﬁaﬁ(wmm,%ﬁﬁ)
ton(max) 72 e UMK 3K 5l &5 i B K 3 I [R)
Qnmﬁé PR AR S 7 P S R

Qg A2 =l GaN FET frI#A% ffar

AV 2 HAS AT ARVFIISUE (< 100mV , #78E )

0.1uF. 16V. 0402 P& AMEH T RZENH . 15K B4 A4 Rl ae5Eir HB A1 HS 5| ik E .
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10.2.2.3 ZJFEHFE

TORIESN A5 A1 GaN FET s Th 23 S5 R (R FRAR T 8 56 7E AR MRS T I KD R FE AR . IKBN#5F1 GaN FET i
IHERAGRERUN | N AT SEE A f K AR AR stk . LMG2100R044 231 (1) 5. Th R FEHUE MK SRS s i ke . H
%R THAARELL B FET H I A @ 5 ke 1Y) e i o

AN JX 50 A 4 A E Ak SR e AR SRS A o R AE A 5 R 3 SRS UM

P=(2 x Q) x Vpp x fow 3)

Hrp

. Q Mo

° VDD ?'SIZLF%E)'JEE/)E

o fow NITRIZE

BT A& CMOS g T-22ntianth |, DAL S B 28 Hh A7 7E — LS B /M58

H 2% TS D3R A0RE 2 [ 255 LA 9 0 RN P AR 1) O 1) i B D 2R A0 R 5 e ) K I AR TR s T i B D) R FE 2
T IX Se A AN R AR — IR, PRI AR D3R 5 TAESR AR . E i N (ViN) B, IR
TRE e

GaN FET 5| &SR BFE R 0 8 SIEHFER T ke . FIEPFEZEHMERFE , TUMER 7R 4 1FEAH .
Pconp = |:(IRMS(HS))2 x RDS(on)HS] + [(IRMS(LS))Z x RDS(on)LS:| @)

L

RDS(on)HS %%mlj GaN FET TL:J‘Z@EEBE
RDS(on)LS 7\%1&@” GaN FET EAJEEEEEE
IRMS(HS) NE(ET%UH” GaN FET RMS Eﬁ/ﬁ
lrms(Ls) = ME&M GaN FET RMS Hjii

R BA A AT PATHSE—Br T SR 404E PR Vi BREL 25V/ns SRIFEL trg BUIAMA | X2 TF 075 s TR AT
flivtHE. TR 5.

\

Psw = Vin *lout xfsw xtrr (5)

Hrp

* i RIEMIFEILA R MR EIF TS el )

VR, 0 FET A IULHFE. 75— W ukeih S | R R I 25 R 058 = RIRBIFE

WIHTHTIA , TFRAART S DR RO B . SR LMG2100R044 %1 A il A 3K ) 5 BE 9% LU 10MHzZ 1)
Wi k) GaN FET | (R ZUFANHRE | LU R A FF A2 A7 5% PFAF WL ARG A . FUATT =, SR Rah b
FEAE AR S R 2 B 22 R 1 R

UREIAARFE 1 R SFELL & GaN FET R BT S S@ A7 AE L AR AR08 R A5 . O e Pl B A A
AL, EIEAAE (VIN R PGND ) BER 4 B R B M BORG AL , TSR BB A R AR Al R T
T 24 R 28 A 1T DA A8 2 AR T SR

10.3 ALIFAHISCE W

LMG2100R044 [ 5 By L v IR 56 B Ay 4,76V % 5,25V, iRl IR T Vi HUUB HLBE 19 PO 350 TR B2
(UVLO) friFohiit. I BRI T Ve H) 8V b KRR HIE . 5T , K00 GaN FET [yHbhe i A
ER RS BUE , 550300 Voo BB IR BRI B TIRSE Y, LAB AL ICIN GaN & fA2 il Alof % oly
H
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UVLO 1RIMIheEb s KR ThAt . XERE |, WRBHA EFHEA Nzt , A Voo HE N, REEEARET
IBHTHME Vocyst » ST AR SR IE W BINIEAT . iR e B A% | SRR OCT . BRI | 7E 4.5V Bl
T 4.5V JEHEPNIZATH |, G Bl IR S H e A EL R S0 /N T LMG2100R044 FrIR kg , PLA i & 28445 T o

7£ VDD Al VSS 5| JHl 2 (8] B A1 52 B8l 25 2% . iZHL A2 LU A A SEUT 28 0F . U0 AR ESR ) M 4 2% 1 I 2
L7528 . TI &7E VDD A GND Z [alfdi [ 2 NELAESS © — AN T s i 100nF Paid 8 m G2 i s a8 | i
BEAER FEE VDD 1 GND 5L E , B— A T2 IC B ZR 220nF £ 10 v F RIMNGAE EA S

10.4 £i B
10.41 % JRIEEE

N T K PR R B i Mg T G ) RCR AR B, WO R B — AT e AR A SR A 2k DA B YR IR R S U MG . G
RERZZHEEK (2 ZLAE) | ar@Ed s/ N EIER N B AR IR FEE4E (VIN 5 PGND 28 ) JREHA T35 —
2 1E N 7 SR B KPR BT B FEL SR B8 25 AR BB, & 10-2 F1IE] 10-3 iz T3 8] B B T R 7 IRV AR (e 7
RSN, R R T PR s ( REBHRE IR ) o AAEE R R , VCC HLZR 3R [ 4% F 738 8% N Al RESE 1L 2514
FEAL T — 2. NAF4HEE LMG2100R044 #3441 AGND &4 . %A e %83 PGND , 75 PGND
P E A AGND B4, dEi SEAEOT CHAE (BT HEA LSS FREN TS ) .

10.4.2 A5 JR

10-2 A& 10-3 AR P (A JR TR 1 as AR T HURTCHE S 1F (1 VING B8R A4S (HS FIHB ) Ll
Jo VSS WA AR ) MR AN R o LEAT JRy o N B H O 2 1] B, DL IR HBE S | AR 4R 1N P 5 e 4001 196 A 1) gt 2
Ko HTIGHAI RN, WZ ((WERAFAE ) KTRIBE AT LUE X%

A1 JR IR BE T L AU KPR BE DR/ SW A5 s iR o (TS AT e/ IO B AR I BURS 21F SW 51 IIE S RIS . AR IR 4%
s A R RSN I R Y T B AR I R A DI, DS SW TR E S, ROV A Rt
FEER R AR b T A 4 o 1% A RIS B R 2 B IR LMG2100R044 St B3 R LH , IFrl s S Bk g
TR

I VIN Capacitors
1l
I
BOOT Capacitor I:l

VIN

PGND PGND

[~
| Ve (]
VCC Capacitor — : Legend
| AGHID i
N { Metal 1
I v LMG2100 e
[~ ’% % % % ________________________________ Metal 2 (PGND)
ST e SwW sSwW ‘ Vias
AT N
Ll

&l 10-2. 4N E 7R ( £ 2 PCB)
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Legend
VIN

Sw
PGND
PGND

il

Metal 3

Small Return Path Minimizes

Power Loop Impedance ’
VIN Capacitors

LMG2100 \EL‘
L I T O i

4 Layer PCB

& 10-3. [U)Z BRI , IR Bl BR AL T A B IE T 7

VIN Capacitors

BOOT Capacitor I:l
T ; T 1 T T ; ‘ ‘ VIN
ERININIR 4
e 282 2
"o o oo
[(lvie © ©
- ' PGND PGND
| Jv¢® © (-]
VCC Capacitor - 1 : Legend
- 1AeHP ! Metal 1
—; NC [ S LMG2100
’**g % % % rememeeeeeaemenaneaemenaeenee] - Bottom Layer
= e e e sSW sw [ wetar 1(sw)
HEE i ‘ Vias
-.“..“.."? VIN Capacitors (Bottom Layer)
&l 10-4. SMERTAH R E T A (W= PCB)
Legend
- SW (Top Layer)
PGND (Bottom Layer)

Small Return Path Minimizes
Power Loop Impedance

LMG2100

2 Layer PCB

VIN Capacitors —r
& 10-5. BA R B B2 KX B B AR B AT

HI T FELE IR B HUR R, BN B XU LR AR 5 LMG2100R044 #3F— (il . H2 | iRt Fmp R
FEVFPIAS LSRR, TR N 2508 i A 3 ELIR B AR B T A 88 AR e 7, DARROK R B PRI B UK. 151 10-4
K 10-5 fierr 1 Xz BB AR R AT SR 7 81 o
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1 BRSO T FF
1.1 /4R
11141 FRXHF

11.2 U HF
11.2.1 FHR 3RS

LMG2100R044 GaN )% 2% 5l i 15 79

1&/7 LMG2100R044 : GaN = HF 15 (i i 1 e

11.3 BSOS S FriE &

WO ERB A |, 5 FAE ti.com.on BSOSO R . sl B ZEEAC AT | B R R R
S BB, AREMEAEE | WAL OB SRR a S BT P il sk,

11.4 X FEIR

11.5 Bibr
BT R RR I & T T
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BUBR BERATAT 1T 45 B

TRTEE N BPEAITIE S . X EE B R A T R . BE AR AR ATEA, B
ACRSTRATIET o« A RIEEARR BT aShAS | 75 0 A2 1 T4

12.1 HEER

LMG2100R044 285 2545 PP MSL3 38 (B 3 ) o Ak MSL3 H 2451 AR EAE R W |, 1S
NS AN-2029 221FF14b PEE X .
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RAR0016A-C01

PACKAGE OUTLINE
VQFN-FCRLF - 0.85 mm max height

PLASTIC QUAD FLATPACK - NO LEAD

4

4.6
(8] T 4.4 [A]
A

56

54

1

SECTION B-B
TYPICAL

2X (2.5)

2X
2X (0.35) J [— (1.5) —s==—s=— (0.8)

0.72 <

5|5E
| L]
[ |
|1 ]
xfser)
xfer )

— J—‘—\_)—L\.’_)—\_
5
2x[0.587 | E

0.000PKGE —— —+— —

(0.13)

0.95+0.05
0.95+0.05

DETAIL A
TYPICAL

Q
X
o
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NOTES:

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

per ASME Y14.5M.

2. This drawing is subject to change without notice.
3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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EXAMPLE BOARD LAYOUT
VQFN-FCRLF - 0.85 mm max height
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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

VQFN-FCRLF - 0.85 mm max height
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(26)
2X (2.325)

2X (1.825)
(1.618)

2X (1.325)

(2.1)
. (1.875)

4X (1.71)

— —— (0675)
. (0.175)

|
N——T———0.000 PKG ¢

i

f

. (0.325)

2X (0.7)

(2.1)

(0.968)
2X (0:825)

—

4X (0.88)

4X (2.45)

5X (2.125) ————

L'_J s
L—m 15X (0.25)

N

4B B

1 | C 1T (1.258)
|

(0.178)

| | !
! ] | I /SOLDER MASK
: : : : TYP
| ; : : (0.902)
| + ‘
| ! ! ! |
L
ot —q |
| | ! ! | 11X (0.25)
| ! ! |
|
! «l» : : (1.982)
‘
- o L | !
: - R \ : :\ :
— S ‘ ‘ | e 2X (2.6)
|
R
6 SOLDER MASK
OPENING
TYP
I © I I o o o
« © - ©« © <N
= e =2 [S2 z &
x ¥
5

SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL
SCALE: 15X
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PAD 5 & 7: 75%
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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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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 ® (415)
(6)
LMG2100R044RARR ACTIVE VQFN-FCRLF RAR 16 2500 RoHS & Green NIPDAU Level-2-260C-1 YEAR  -40to 125 G2100

@ 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 Tl'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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