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VLDO5V - Vo T(,HIJH/]?

VDD. VNEG - K& E Y27 Uk
VVDD\ T+ VDD UVLO - Eﬁl"lﬂ@?(l/\y:/allx]\‘%g

oo e 6.5 7 7.5 \Y%
\H/_:DD UVLO - A DAL v a/LRE 6.1 65 7 Vv
iD%DU:L/J\;LO - AN ALy aLREBEDE 510 Y
\}/ENEG UVLO — B H DALy a/LRE 13.6 13.0 123 vV
VENEG UVLO - EJ DALy a/V R 132 1275 2.1 v
=k FIAN

VDS < 320V o VDS < 80V i—(\ RDRV %
LDO5V 2o 81T, Rrprv = 300kQ, T, =
25°C. Vgys =400V, Lyg I = 10A, X
6-1 zZ ML TZan

Vps < 320V 36 Vpg < 80V £, RDRV %
LDO5V (24555, T, = 25°C. Vgys = 400V,
Lyg BT = 10A, [X] 6-1 2SR L T7ZEW

20 V/ns

H— A DAL —L—h 100 V/ns

Vps < 320V 5 Vpg < 80V £ T, RDRV %
LDO5V b)ﬂ)@][ifﬁ\ RRDRV = OQ\ TJ =

25°C\ VBUS = 4OOV\ I—HB ?E(ﬁ = 10A\
6-1 ZZ ML TTZEWN

Vnes DB E230705-13.25V ST, V7
GaN FET O f KAy TF o7 JARHL, AL F o T DI RAA »F o 7 JE BT 22 MHz
VVDD <9V 03&%?/“/_3:4:/7

150 V/ns

B
IT(OC) RLA B EREE — ALy a2/ L RERR 60 70 80 A
It(sc) RUL ARG R — ALy a/ VR 80 95 110 A
difdtrscy Fn@(nu&’fﬂn‘%@%ﬁ@ difdt AL a/LRilg 150 Alus
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www.ti.comlja-jp JAJSKO5F — SEPTEMBER 2020 — REVISED AUGUST 2024
5.5 ESIAVSHE (FiX)

FRCFEIR DRV RY BIE, HiHT, BE, BLOA U Z 72 A% GND 2R HELL QO vEd, -40°C < Ty < 125°C,
Vps = 480V, 9V < Vypp < 18V, Vi = 0V, RDRV % LDO5V {24kt Lggsw = 4.7uH

IRTA—H T AN B/ME  BEYEE O RORfE|  BAL
GaN {BE & — E S mAL v a/L iR 0
175 C
BE
GaN BJEHE — AL v /L RIREERT 30 c
PSS
RIANBER R — EHMAL YTz o
. 185 C
R
AN EE IR — ALy /LRI EEEA 20 c
TYTA
TEMP
H 0 45 9 14| kHz
GaN T, =150°C 82 %
. GaN T,;=125°C 58.5 64.6 70 %
5 PWM 5 2—F A7V
GaN T, =85°C 36.2 40 43.7 %
GaN T, =25C 0.3 3 6 %
BEL A4 —ROT—RHI#H
NLAL Y —ARDH 3 LRI — ALy
\% -0.1 A \%
T(3rd) SV RIEE 0.15 0 0.15
| e ——— 5 . 0°C£T,;£125°C -0.2 0.2 A
N P aER — Ay a/LRER
o e TR e £ T, s0°C -0.35 035 A
5.6 R4 v F I
RERIZRER D72 RY : BIE, i, B, BLOA XX AT GND ZHE#ELLCVET, -40°C < Ty < 125°C,
Vps =480V, 9V < Vypp < 18V, V|y = 0V, RDRV I LDO5V (Z#%¢. Legsw = 4.7uH
RGA—H FAMNRM B R
ReElOTIVE %
t VIN > VIN\ |T+73)% ID > 1A\ VBUS = 400V‘
d(on) RLAL RS — A FRIE R Lyg BT = 10A, ¥ 6-1 BLUX 6-2 4% 28 42| ns
(tdrain) FRL TS0
Vin > VN, i1+2°5 Vps < 320V, Vpys =
ta(on) B RS 400V, Lyp it = 10A, X 6-1 IBL O 32 52 ns
6-2 =R TLIEEN
VDS < 320V 75 VDS <80V, VBUS =
tr(on) K= A DB EIRDEER] 400V, Lyp &t = 10A, X 6-1 3LV 2.5 4 ns
6-2 ML CTLTEEN
ViN < VIN 25 Vps > 80V, Vgys =
tacorr) H— 7 R AEREH] 400V, Lyg B = 10A, X 6-1 BLOX 44 65 ns
6-2 #Z L TLIZSW
Vps > 80V 725 Vpg > 320V, Vgys =
trioff) B—FT3H TR () 400V, Lyg i = 10A, X 6-1 BE O 21 ns
6-2 Z#Z L TLIES
VN B ERYSED TR0 ZY 1ns &
FET 57‘_‘:/%:/(/)%/]\ IN ngh /\D/I/ZWE {ﬁ\ VDS 7§§ 200V *(ﬁﬁ\ VBUS = 400V\ LHB 24 ns
Bt = 10A, X 6-1 &L <Zan
R BREH]

Copyright © 2025 Texas Instruments Incorporated
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5.6 A1 vF /% (FiX)

FRCFEIR D72V RY BIE, HiHT, B, BLOA U Z 72 A% GND 2 HUELL Q0 Ed, -40°C < Ty < 125°C,
Vps = 480V, 9V < Vypp < 18V, Viy = 0V, RDRV % LDO5V {24kt Lggsw = 4.7uH

DIRF[H]

RITA—H T ARGt B/AME  AEEEE BoKfE|  BfE
Vvop > Vvop. T+uvLoy?DifE High,
NESSN N o CrLposv = 100nF, Cyneg = 2.2uF OV " A
t AR T IR 310 470
oy |FIAS TS AE— RS 7Ry i BV /S {7 AUt 1BUF £t ue
FRAZ IR
[ |
BWEF T A/VE FET OX— A7 FEE, i VN =5V, Ip > IT(OC)ﬁ)I\Q Ip <50A £C. Ip
W00 | grisoriion FET 4 di/dt = 100A/us 110 145 ns
SR B FET OX —2 A7 WEM, ik ViN=5V.Ip> IT(SC)ﬁ)% Ip <50A %£T, Ip
SO | patior FET A di/dt = 700A/us 65 100)  ns
BWEF T A4V FET OX—2 A7 HR. FET
N 200 250
A — A Ip> IT(OC)75 5 1p < 50A ns
BIHE 7 4V FET 02— A 7IH, FET -
ISR 220 Mp > |T(SC)J/JJ‘IB|—|D <50AICET 80 180 ns
e T 050 380 580| us
t(window) WERT AV ISEERE T VDT 4Ry
50 ns
(0C) LS|
FARY (A4 —F B — R D # R
BE vy N EARA A4 —RE—F IN
NN 150 230 360 ns
PoBERHBLIOEoE ik HER
twp zvp |ZVD/ZCD 7SV Al X 6-3 & 75 100 140 ns
IN DLE B35 ZVD 7SV ADSE S EAS
t . %] 6- Z M 15 30
DLAVD 1y 2o g GO Hes ns
. . e Vipus = 10V, I = 5A, Ry = 5V T, ZVD /%
H LT us e N
o av |Gy PHBHLIBOTEEOR S RIS it 505, 1 3 G mn 2 6| s
R ARELET, 4 6-3 45
tz6D_Blank ;EHIF%L <MD ZCD FSVADRINT 7 F | pipy 4 5V (f545 (100Vins) . Iy = 5A 60 96 140 s
X -
R 2 Z N 9 s
s Det BN AR 7L THhH ZCD 7L AET Di/dt = 30A/s 20 57 ns

M

S A7 H Vpg DILH EHVRFIIL, Cogs. V—T A H V5 A AFFEROIRICE KL ET,

10 BEICHT B 71— IS 2 (DERCHRI O Sbd) 2045
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13 TEXAS

80

=

60

Turn-On Delay Time (ns)

INSTRUMENTS LMG3422R030, LMG3426R030, LMG3427R030
5.7 AR

85 140

75

70 — 85°C

125°C /,/ 00| — 125°C /%/

60

55 //

45

40 = -

30 40

25

www.ti.com/ja-jp JAJSKO5F — SEPTEMBER 2020 — REVISED AUGUST 2024

o y, — o y
25°C 120 | — 25°C S
85°C 9%

65

50 P —

35

20

Drain-Current Turn-On Delay Time (ns)

20
0 50 100 15%D530Re§?s?angg(()k9?50 400 430 500 0 50 100 150 200 250 300 350 400 450 500

5 o ., e N oo RDRYV Resistance (kQ)
5. RUA VEBfRS — 2 F 2 BERE & RERREIET & DR 52, & — 3o BRI & B EIER & OB

25 120
— —40°C — —40°C
— 0°C — 0°C
20| — 25°C Z . 100 — 25°C
% O |—s85C Q ——85°C
£ |—125°C S —— 125°C
: AL
E 15 ks
[= 7 L~ 4
8 7 / T 2 60 \ N
£ Z :
Q =z S 4
z 7z 7
5 20 —
|~ ———
0 0
0 50 100 150 200 250 300 350 400 450 500 0 50 100 150 200 250 300 350 400 450 500
RDRV Resistance (k) RDRV Resistance (k0)
53. 4 — VA VI LASY B SRR & OB 54.9—2AY - A=l -+ ERBHEER L OBR
600 6.5
— —40°C
con // ol — 0°c /
— 25°C
“ P S —— 85°C
— / pd o 55| — 125°C
< 400 = L
= / L S —
e / — —a0°C s 5 —
3 300 // 7 R fg;cc;c ,E i / // |
I= _— 58 4
£ 00 —— OC Limit 3 ///_/
y 5 4 2
wn
/
100 ] 3.5
0 3
0 5 10 15 20 25 30 35 40 45 50 0 5 10 15 20 25 30 35
Drain-Source Voltage (V) Source Current (A)
IN =0V
55. RLA VERERLVA VY —ARERE L DBER 56. X 7REDY —X R A VYEBELY —RAEBREDBHR
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INSTRUMENTS
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5.7 AR (Fex)

2.2

e

0.8 -~
|1
0.6

40 20 0 20 40 60 80 100 120 140 160
Junction Temperature (°C)

5-7. EAEERE L IEREA VB L DBR

Normalized Drain-Source On Resistance (mQ)
N

1750
— —40°C
\ — 0°C
1500 — 25%C
[y —— 85°C
2 1250 k — 125°C
@
o
c
S 1000
[}
®©
5
& 750
H
£ 500
(@]
250
0

0 50 100 150 200 250 300 350 400 450 500
Drain-Source Voltage (V)

5-8. HNF v /X9 RERVA 2V —RAREBE L DR

250
— Vps =0V ‘ ‘
— Vps = 50V
- 200 | — Vos =400V Vps =400V
€
£ 1%0 Vps = 50V P4
o
: | A
& 100 P
S 7 ‘
: p4
[a] Vps = 0V
S 5 /' P DS
0
0 400 800 1200 1600 2000
IN Switching Frequency (kHz)
VDD =12V T,=25°C

5-9. VDD ERBREANRA v F T BRB L DOBRE

250
— Vpg =0V ‘ ‘
— Vps = 50V -
— Vg = 400V Vps = 400V
~ 200
< /
£ |
= /
2 150 Vps = 50V
3
(@]
> {
Q
S 100  / ‘
(7]
g L Vps = OV
> 50
0
0 400 800 1200 1600 2000
IN Switching Frequency (kHz)
VDD =12V T,=125°C

5-10. VDD EREFREANRA vF I AR & DB

120

—1
100

80

60

40 —— Turn-On Switching Energy
—— Turn-Off Switching Energy

Switching Energy (uJ)

20

0 3 6 9 12 15 18 21 24 27 30
Inductive Load Current (A)

VDS =400V

55MI.N=T7Vy P AL yF 5 IRIVF—LFBUAER
L DRk

80
70 \

60 \
50 \

40

30

Drain Current (A)

20

0 50 100 150 200 250 300 350 400 450 500
Drain-Source Voltage (V)

B’ 5-12. RIEERSEHIFTRE

12 BEHICIT 57— 2 (DE RSB Sbd) #5HF
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6 /35 A —% AERHHR
61 R YFUT NS -4

6-1 12 NFEAE DALy F LT TG A= OREIFEH T HREEZRLET, ZORIBEO LT SARE, 5 3 LR
TR TCORAE I BREFIERTDHOIEHESNET, T AAREITITA47 T AR T, AHOT ANE
METAL A IR EREENSEET, TOR FET ASAANT T BIOA AR KFEDA L Z IR BT TAL T
TR ERSNET, RLAVERR (—AMA) ERL A Y —ABEEO® FZRELET, K 6-2 12, BRap2 A3
VOBEMEE R LET, THEZ XTI SR TF2ZZ L TAN—T 7 VD% T 52 L2 HER U, il s 3 LR
BEICED ., BT AR B A REME D D £,

DRAIN ’J_‘
Slew _ DirectDrive _ T
RDRv [ ]R3t [SO\UFCE : - EaIN
IN | P ||: I
| I// I |
VDD VNEG | — — =
lLDO OCP, OTP, | Current
y UVLO, -
LDosV [ |«—H B8l tEMP |‘_(\,) % Lue
—_
TEMP [ [¢&————
FAULT [ l&———¢
OCorZWD [ ¢ | v
BUS
or ZCD H ¥
LT _
SOURCE Cvoc
DRAIN |
Slew Direct-Drive B
~ DirectDrive
RDRv [ 112t SOURCE | I__EaIN .
|
IN | | [ I |
|| |
VDD | == - Vbs
OCP, OTP, ICurrent
LDO5V |<—( ) _
— [ )
TEMP
PWM input@ FAULT
‘OC or ZVD
or ZCD r_l |
D
SOURCE ~
|

6-1. RAYTF 2T « RIA—SDREICERT S EE
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LMG3422R030, LMG3426R030, LMG3427R030 INSTRUMENTS
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|«

|4- trof)

| 80%
I
20%

6-2. EWHBIEE RN — L — FERET HHDREE

6.1.1 Z— >4 FE]

H— A BRI, RUAVBIRDY — 2 A BB, #— 2 A BIERERT , X — A S BV D 3 DX A
VT BEENDVET, FLAVERDZ — A BERRTIZ. IN 23 High 127225 Th 5, GaN FET ORL AV EH A 1A
\CETHETORM T, X —r A BERERIL, IN 28 High 12725 Tob, RLA VY —AMEIERASAELE LY 20%
BLARDETORR T, JZIT, =2 F L DOSEH EARAVERIT, FLAv Y —ZBBIEN S REELD 20%E<72->T
NN blx4’//~XFﬁﬂ?F75)/\;< fE LD 80% KL Ao o R R ETIZARVES, X —2F DD ERVEEEIX, Vps D
80% ~ 20%D3LH FIEMERIU THAILIZEE LE T, 3 2DHF— A v XA THILT X T, RDRV > D
REIEIFLET,

6.1.2 ¥ —>F ZF[

H— T T BREINL, X— A 7B &, X = AT DS FRIERID 2 S OXAILTEHENHVET, X¥—F
TEIEFFREIX, IN 23 LOW (272> T, RL AV Y — R EBIENASAEILED 20%ET LA THETORM T, ¥—r
FT7DONH FHRVR L, LAY —RBIEENARREED 20%I12 EH LTS, KL ALY — R EBENASZAEED
80%I\Z L5 5FETCOMMBITT, X—rF 7D H FHVRERIE Vps 20% ~ 80% D H ESVEEHE[RIL ThHI &I
HEELET, ¥—r A7 - ZAI 7T RDRV B GRENDINLL TOVET N, Lyg AT REURFLET,
6.1.3 FL1>Y—=REDE—>4> - RN—L—F

RL A =AM DE = F s A—L— R, =AU H BNV OW%L, F7213 Vpg D 80%70>5 20% DL
TVKFE DM T3, RDRV B 2L T, AV —L— a7 m s I LLET,
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6.14 =24 >FLUE —2H4TDRA v Fo O ITRINF—

5-M IR TH =0 F v BLOH =0 F T DAL F o T X —L, BEOX— A4 B O — 47 mERiCa
— P ARTNRA AN T DRV F =2 R L TONET, K 6-1 DEIEE X, ANNEKESN-H AR REa R—
HERLTCNDTED | AT o7 TR NAFX— (I —H AR T A ATHEEINE T, N—RAS T T DX —F AR K
X, N—77UyT® Coss kL, ¥—rF L DA — =T 7RI THER S, o, ¥—r A 7HERITEET
XET, TR AFIHERDFEICT SAAOM N R EEFTET HOTT, F—r A AREY— AT HRITER
BRI TS, LAV EBIROIEEZ — AV B b2 — A 7B ORI, RL AV Y — A EBELFES T 5L TR S
NET, A=A B = A7 23X — % EEICHE T 5720 EEBIOERO 7 70— 7 A% 2 —|3FEF I
HETY,

6.1.5 € OEBHF#RHLIFFE (LMG3426R030 DA)

6-3 1%, BuE /L (ZVD) 7 a7 Il BT DAL T THAIL T HTER L, T IAADRL A2 — A &L, IN
EUER . ZVD M EBEEIHLTWET, TAAMAN BB FEALyTF 7 (ZVS) IZiET AL, ZVD E U ITIE
Twp zvp P/ SVAEFZIIIL IN B DILE BTy Uhh ZVD 7SV ADSLS ERY 2y P ETORMERF I
ToL zvp ELTERSNET , AT AAARERELEAN YT 7B TEDINTT DITIT, —EDH 3 R K
DILELTHY Tard_zvD XZDEAIL T HRLET, ZVD ZAIL T RFA=ZDFEMZDOWTIL, [ B &/ T
(ZVD) 127 ar SR TLIZS,

Vs

A

J— \ — >
_ T

IN i 4 l3qzvp

A
—» T

ZVD DL_zVD

Bl 6-3.ZVD ¥ 1 = {11k

6.1.6 TOERIRLAFE (LMG3427R030 DA)

6-4 |2, BuEiiMi it (ZCD) 7 vy 2 ZB# G A, v F L T HA T BT L, T A ADRL A -V — A& IN
EAEE . ZCD HEEE/RLET, ZCD 7 uvZiE, INEAEH5DIME L0y VL RIE S tZCD_BLANK Iz
STEHRINDTFTUoF L ZHIBIO®%IC, EORL ALY —A OB AZBRELET, % T, FL ALY —2AMDIEDEGR
PSS L, ZCD B3 twp zvp TRO/ VAR B2 HIL, IEBM S ZCD 7SV ADNLS BTy P ETO
TEAEWF T tye pet LERSNLFET . ZCD XAV T NI RA—FDFEMIZOWTIE, B @ W # /14 (ZCD)
(LMG3427R030 D4 ) Dt ar k5B U TITESN,
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> et
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6.2 &2 operation fEiz (SOA)
6.2.1 Ri€H9 SOA

LMG342xR030 (¥ 5-12)DFF4 18 SOA IE, #—r F U DT NAADE — R AL & (Ipg) ERL A v — A&
JE(Vpg) ICEATEREINE T, AT U TREOY =R A BRI RUAV I IZRAT DN ONDERDO A
T, A Z V2B (ling) « =T LR =L DB — 7D GaN T /31 AD Cogg » BT DD EREG, AT
27 )= ROFERE (Coar) EFET DO EIREIE T T, 285pF [1ZAA Y F L7 DT SAAD -] Cogg LLT
bnET, AT/ —FOFEREIT, PCB DA —R—TF0 7 REAM AL CHEE TEET, SOA TAMITFHIER
Aoz LET, X 6-5 1R R, X 5-12 O SOA #5701 SN ET, [BHEMEO &V ENEE
LR T DT, T A ADOREEERIRES 125°C IZHIR T2 ERHVET, [X] 5-12 D Ipg (FLL F THEAETEET,

Ips = ling + (285pF + Cpay) * Drain slew rate at peak current (1)

ZIT B ERTORL AL AL —L—NISRAELED 70% ~ 30% DM THEE S, Cpar 1ZAA YT -/ — RO TR
WA ETT,

Q1,Q2: LMG342x

N
|
[
! V
Temp, Current Cout L 48b63\/
— O
| | A
Vin ind \ | Cpar D
| Ij __50pF
|
Temp, Current
Bd 6-5. SOA Ehi#RICHER 95 Eli%
SN OWTIR, FaiC D/ SIERIEE 72 72 GaN i & E 5% ZRaIZay,
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7 SFHAEHBH
71 =

LMG342xR030 (. 7 —h RIANRPBHNE SN @ MERE ST — GaN T /31 2T, GaN /31 A%, BraifilaliE L
BH AT /B 2R, TV e R=ZADNRa Y THROA F—T IV N ERELET, TAL I T 7 R8T
—X 77T ¥, WES —IRTA4N280 GaN T A A& EFEGE T 570Ic@mASnET, 207 —F77F ¥ 28D,
PER DI AT —R U TENT AT U 7 HREE L, GaN 77V —a O SO EE fifk TEET,

PRI ANZED, DEWRL AL s Z— L — DR T NA REREFEITT 7 ISR TEET, IR I A3, 18
B ARG WmE, VDD IREIE, A A B —F 2D RDRV Eu b GaN F A Z&ARH#ELET, £72. WK I A
NEIFAREE L RS2 PWME 5420 L CRERE 545 M52 TEET, LMG3426R030 i, EriE
JEREH (ZVD) B REA i 2 TRV, BrBEIEAANYF L7 (ZVS) NI ALIZEE ZVD BV b7V 2 & LET,
LMG3427R030 |ZiF, RL A2y — A DO IEBFEARHEINIZERIZ ZCD Brhnb VA At 4 2B adE ik
(ZCD) B§RERN ZENTOET,

Si MOSFET &i387:0, GaN T /3 A AZX Y —AMBRL A ~D p-n HEA 202D Wi 7 [ [EE TR 230 £8 A,
72771, GaN T /NS RITRIREL T, p-n BEE DR T 4 - XA —RERRRIZY — ROV A ~ERLUET DS, BERET
MAREL BIRBENKESRVET, L7223 > T, LMG342xR030GaN FET 2347 DR,V —ARL A 38 8 e i 4 B
INRICHIZ A ERHDET,
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72870y IR
7.2.1 LMG3422R030 #5670 v 2 5
TEMP DRAIN
vDD [} Third-Quadrant
Detection
LDOS5V [ LDO EGaN
UVLO
(+5V, VDD, VNEG)
/o | | Iﬂ
FAULT L} |
N | Series
Thermal TBIIT? SIFET
Shutdown P
Sensing
o6 L / Short Circuit Protection | _| __ _ - 1’::)
|
IN Overcurrent Protection |-} ———-
.
Gating logic control
& level shifting
BBSW [ Buck-Boost
:I Controller q
VNEG [} *
{} {1
RDRV SOURCE
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7.2.2 LMG3426R030 #8570 v 2 &

TEMP DRAIN
'_'T {}
vop [t Third-Quadrant

Detection

LDO5V [} LDO — |:GaN
UVLO
(+5V, VDD, VNEG)
FAULT f | 'd
FAULT L} |
- | Series
i Si FET
Thermal TeDrIr? :
Shutdown P
Sensing
2vD 0 Short Circuit Protection | _ _____?_J\/\:\)
|
Overcurrent Protection |-} ———-
INLCE
Gating logic control
& level shifting
BBSW [} Buck-Boost
:I Controller |f‘
VNEG [} .
{} {}
RDRV SOURCE
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7.2.3 LMG3427R030 #5770 v 2 &

TEMP DRAIN
{} {1
vDD [] Third-Quadrant
Detection
LDOS5V [} LDO [, can
UVLO
(+5V, VDD, VNEG)
o C | .
FAULT L} |
§ \__F— | Series
i Si FET
Thermal TeDrIr?
Shutdown P
Sensing
. . . T\
2co Short Circuit Protection | _ ____.?_J\\ )
|
IN L3 Overcurrent Protection |-} ———-
Gating logic control
& level shifting
BBSW [ Buck-Boost
:I Controller |f‘
VNEG [} ¢
{] {]
RDRV SOURCE
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7.3 BRBESREA

LMG342xR030 1%, ENI=AA v TF o7 Phgelay " — 23R a R 5720 O m A iE 2 2 TOE T,

7.3.1 GaN FET @ operation TZ&

ZOT—Z—RCIE LFOHGEZLL T OINTERLET, ZOEFKTIL, V=R ENT 0V THHLEELET,
%1 BRER=FL AL UMDY — 2B NNE TN D IEER T,

8 3 ZBER="—A L DORL AL BTN TS IEB T,

BABREBE=NL AL EUEE - /—AEUVBIE = FLAV BV

B IBMEE=/—ALUEIE - RL AL EUVEBIE = R A2 BV EIE

FET A R¥E = FET F v 1/VILER RDs(on)VC“?—o B 1 GRERESE 3 RERERO M DN ER Rps on)f(}lhﬂ%’)\_k
MWTEET,

A REE T LMG342xR030 1L, THED RDS(On);’i’iﬁj‘éf:&)\ GaN FET OWNER —REEEY — A B B IR
L$7, LMG342xR030GaN FET ¥ R ML T 47V —ar+F—K FET THH720H, Vgg = OV IZBWTER
RDs(On)&fiwij_o

FET A7 WREB=1ELDOHE 1 RRELE TIL FET Fr VIR EICA 7 TT, H 1 REOEMITIMNET A, 5 1 RED
TEIilL FET A7 IREETIXMALEE AL, RL AV EED+2ICADOME (EDH 3 G REL) 12725 TR, 5 3 RIR

DOEFILIRNET, EHA D p-nEART 1 X AT —REMATZT SARTIE, RUAVEED p-n #EE IR R SAT
AENTFHDIZH MR T LI e X TEBIR N RIIED ET,

GaN FET (21, A D p-n #ART 1 F A4 —RIIHFELER A, fRDYIZ, GaN FET F¥ R BRH O 27257
DT, BRNDHENET, ZOEE . RL AL BV RNERA)Y — AR V=AU NEIIRL A0 ET, 5348
FROF ¥ RNAYLRET HITIL, RLA v (B —R) EELZ T3 IK<L T, GaN FET DAL v a/LRE Fot%mb\
Vgs EIEEHESNL T DB NHYET, GaN FET T v /LI fa ik & CEMEL TRV, & 3 RIRDOE R A fafnsE i s
THR—=NT DI RIZTA ARV ET,

27 IREE T LMG342xR030 (%, GaN FET O 7 —RNEES VNEG BV O FJ LIRS, T_XTOH 1 RIRER
N7y rSVET, VNEG OEEIZF v E2h 4795725, GaN FET DADAL v sV REBIELDHEL 25T
WET,

F7IRBEDEF 3 IR TF v RNVEYPLIRT DL, LMG342xR030 KL~V (BAH)Y —R) BJE% VNEG (21451 < L,
Vgs BJED GaN FET DALy a/LREELVEEEE T AL ENHYET, LMG342xR030GaN FET [ZE DAL v
aVNEEEZFE ST 4T —2aF—K FET THAH=D, ]\I//]'/(C?E/f\ﬁ']/_x) FEEN OV ~ VNEG DOz HIRHE
T, GaN FET 3412720 E9, A4 7 RAEDH 3 RIRE T F3RPEIRND S5 ADEAIT20V 720F
T, LI=A3-> T, LMG342xR030 DA ZIRREDE 3 GIRBRIL. ZIK’:%IE’J& p-n HEERT A HAF —R &R 2T FAI%EDE
NT NAAIDBIEDDNEL IR0 ET,

73277 L0712 7808 GaN 7 —F 72 F 1

LMG342xR030 i, [E%|D Si FET #fEHL T, VDD AT RAE S DEIISI TV WNWEEH T — |C &4 7 1 ZHERFL
*7, VDD /\4’72 BIEDNA 7 o254 . B Si FET 1 A2 —R £ —R T GaN T A A E S ET,
Wk fERE T o 2 R U ET, GaN T A AD S —NE, ] Si FET Y —AEBEO®FEANICRFFSET, FLA
VNZEWEENHINEN, vy FET B’RLAVEBEEZ T ay /7358, GaN T A ANRAL v a/VREEEBIHET
GaN 7 A AD Vg IR TLET, D%, GaN T /A RITA 7D RL AV BEDOKVO FEH pa2 7 vy /L E
9, Si FET @ Vpg W KEKEHEZI2NINT, WERZ T T RHVET, ZOMREIL, AT AE B 72WGAITES
Si FET 7 T v =ZPIELUE T,

LMG342XR030 VDD AATAERCTRT—T 7 +5HE W FBEEa N —41%, GaN T/ A AEEHEA 71T 5
(Z 5372 BEBIE (Vynee) B LSS, 2O, B Si FET 24 TR L, AEE T GaN F /3 A& E 7 —
L\iTO
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GaN 7 —h2 L, Si MOSFET 04— BRI L T GaN 7 /3 A 2% #ilifl95 . /R D H 2a—REkE) GaN 7 —F% 7
IFXRDE T AL 7T 4T BEEE I TE R OFEABVET, 112, Si MOSFET [3AA v F L TP A7 LTk
J@%/ﬁ%%ﬁa%z%b%ém GaN %7 —h-Y—ABE M (Qgs) | z.’df%< Si MOSFET o #¥i[r]18 12 B35
BERITHVEE A, F 212 hAT—FHERTH7E—RFTO GaN & Si MOSFET ORIOBESAIZEY, GaN DRLA
VV~XFA%%?-§§§(CDS)75 SKENWZEDND, MOSFET D7 NTU v e PR AETLHRREMERHVET, Bk, TAL7T
AT BEREE R COAA T L7 s ZA— L — e HlI CEET I, WAT—R - RIAT TIHAETEER A, 741/7?47“
X&) GaN 7 —% 7 7 F Y DFEHINZOWTCIE, GaN TSNS XD 7 L 27 ¢ 7R B ke 2 IR TLTIEEW,

733 FL1>Y—REEBE

Vay FET MEEICO> THEM T — AL v F HT CTh o772 ZLORFHE L KL A — A EED~
RIA Ml %  BIRDFANTOT 34 A% Ll 3B ER O Al 2 &LT{%?HT%?Z&I«\ &%%ﬂ@it{”/u Lay FET O~vyRS
A Mm’//—xf'ﬁ Eid, TAATo vz T — I BRI > TRESNET, GaN FET O~y RI7A KL A
V) — A B *‘~§7/~k®ﬁ%%%ﬁka“éﬁﬂﬁéﬁfﬂuﬁ@ X TREENET,

ay FET O~y RTA L R Av Y — AR EEE B2 5L, BB KGRRBELZSISEITBENAHVET, —
J7.GaN FET 7 L — 02 EFEII~NYRTA DR ALY —ABO RHLUEBEIOBIZENTEL > TWET, 72&
Z X, LMG342xR030 »7'L—7 X7 FEEIL 800V B % TWVWET,

. vVary FETIXEBIRT )/ r—rary CTANTBEY —V ORAERICR LBV 7 TT, Yay FET O7 3T
YRR B AR WNIDNC, U R R AT EIRSRE T O ER SV ET, U3 FET OV L — 27X U IR
WY =277 7T AT RGO TY, $i2, —V&ELEE GaN FET O7 L —J XU BIELLFIr707
THILIFR S TT, 5, GaN FET (3% — A UMD ENT AT 7 a2 CXET, oFD, (HHESITY)
Wrich Z e TY,

LMG342xR030 FL AV —AMREIII1E, K 7-1 2B L CGRIALET, ZoRIZIX A vF 7T IV r—aNo

T NAAL T AT AN T, GaN FET DRV A — A EBIL LR EDOBRE RLTWET, A T T EH

BENIT 2—T 4P A7 T RIIITONEE A, ZOT SARE, FEAL T L7 T 7V r—a Tl
BIEARNZZHIINT 5551 ?E**éhiﬂ:/u

—
Vs lVDS (off)

-
A VDS(swilchmg)

f f

o 4 t2
B71. RLA Y -RBBRERS Yy F T840

WIRAE to KV IEICBIRA L. FET 34 RBEIC/ARVET, tg DFE T GaN FET 34— A7 L., HAEFE k> TRLA

Y —AMEEICREE T X PN AECET, B2 U 7 BT Vpgan S MHEIVET . @EERIF 71 4y 720

HWELEL, tg &ty OO FET ORL ALY —AEEIX AT 7T 7V r—ar ORHEIREIZL > TRIESI

£ FERT TR A L ELTERIRENET N, MOISEL FRETY, 4y & tp DRIDOEEIL VpgomEFFIZIVET t 0)

BT R A Y —AMEIENEr TIX/ARVVIRAE T GaN FET 234 12203, th ORL A2 Y — X [#EE

VDS(swnchlng)&D; EET, B O VDS(tr) Vbs(off)» VDs(switching) INTGA=EE R TCWET, £E 0 GaN FET @%
M ERIZDTZ> TARN R A G5B A REME N H D5 T,

LMG342xR030 DORLA 2/ — AR — D EIEM R, /LAZO MK R ER Vs rsurge) 5L Ot Vbs(surge) CHERR T
SESE S VDS tr)(surge) i 71D VDS (surge) ﬂ VDS(surge I 710 VDS off) BLO VDS(SWltchlng DTz~ e 7S
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TWET, Tl @ GaN FET OV —RE NI OFERNC DWW L, S 1ED F TE IR Y — 12475 GaN FET D158
PEG AT B/ DFLNNT 7 2 —FF B TSTEZN,

7.3.4 AEEFRELE DC/DC I >/V—%

PR O SR B -5 = S — 21 % GaN T/\/]’X@&%/ﬁﬂi#@aﬁ{)?f ISR ELENT-ADL — LA AR L
FI, Ny — AR ar N =2 T BV ERE—ROEAT U ARSI Lo THIf S E 4, @ EE TR, o
N A IR EFHE AT — RN ICEEEVFT R, AZ— N7 R EHE ST — N B T CEXE T, v N\ —Z | INE T
TSI CRY, BEROITHE—~OREREA X IXEH I NA XA 3T o ORTY, B, 2/ N\—X%, 4.7-
UH DAL E 2L 2 2-uF O 1= T o e 45300 f% i nEd,

R N—=2 L BT EBIROEAT IV AR ZE L COET, X 7-2 |- T I, Ay F 7 A7V OBk
BRCA L X 72 BRBEEINL, A F TP — 7 BRHIRICETHETHEMLET, TInbA U F 72 ERIT R
NOFETHKER SNVABOT ARV, ST M —TF Lo THEWICRES N, PoE T TFIF52en T
T, LTeDio T, e R EIRITT AR VR A e L XTI AL B — 7 ERICL > THRIESIVET A, —RIYIZIZA
VR IBEICIIEIELEE A 72720 FBEED-14-V L — TG XA — 7 ) EFIE. VDD A EEICHEILE
T, LIz T, 2Oy 77— AR AR —8 4% GaN O g KAA T 27 J8 1 #1% VDD S IZL->THEZ2Y, VDD &
JEDS 9V PLEDOEIE, 2.2MHz ECTOEMEIZO AR ESILTNET,

|
I
I
I
VNEG : | .
I
Y U Y Ipcoe.pk
I
I
: Smaller
! inductor
I
I
: Larger
Buck-boost [ dle time inductor
inductor current « >

1/(buck-boost frequency)

7-2. ABEA U N—9 DA ¥ 5B

LMG342xR030 /. ;K 2.2MHz @ GaN #h{E4x ¥R — ]\Lfb‘iﬁ‘ GaN T /XA AT, [KWAA T2 7 JE I $dt
.k?ﬁ%ﬁﬁ MREERDT0D ﬁIS#:Eﬂ//\‘—?%%UﬁEH'dAEﬁL 22 O0—rERHIREEHLES, 20 25D

FPHIZ, IN IES M DAL v a/V AR ChH s £, K 7- 3 RTINS, AT VTR E DML N
E%\ B — 7 BITIIHRANTIRMED Iggsw mow) FEHEMEIE 0.4A) ISR ESNVE T, AT 7 JARE D @\ L O 55
a7 BRI EOME IBBSW,M(high) (L i 1A) FTERL, IOVRERALFIHNMBN 20 ET, ZO BB Y
/75 i7/{/1/575>3’7)571&) LMG342xR030 Tl EE Tl 5 A7 V3B L7eh) | Z D% THEGEEY — 2%
VAR ESIVE T, FIRMEZERE L, BIENA 71025 FE T, BIRHIRIIHESY vV SEE A, Ay T
TR BN FTIRIZESThH ., EIHIBRIL FIRICETIR FLEE A,
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IBSW,PK(high) |

IBBSW,PK(I0W)

IBBSW,PK

R 7-3. 8BEaNN—9DE—UEF

ﬁVE®t°»~7?€z;lh T ARE B I OVE E R EMEICRTL T 0.4A BLV1A L) 2 DD RAAE — 7 E i HIRAZSZ )5

O (T EFFIEE DC-DC 23N —2 B MR) | A F 72 DORFIERILERE — 7 ERHIRZ1L D0 EE D HEN
&)Diﬁ‘o FOEWENE CAA YT 7T 52 TIDEWEIBR TS SN2 Tld, GaN T /A AR LKW E R E T
AA T T EN T, BIHIRES VRN ~UZIT RV FE A, LT3 > T IDEW 1A HIlRRIZHE > TAU X 7 2 %18
W&z eaBEOLET,

7.3.5VDD /N* PREE

WEBL-F 2L —Z(2&D | 7.5V ~ 18V D)V VDD & EFPH YR — S THY | WENEIRE D ERE T 57D [T B
A7 ABIRPAGSET, VDD AN EBIEDR OV KOS & KA F o 7 ARBIET AL —T 17 éﬂ‘s’@“

7.3.6 #8) LDO

NAFARBRENE FHOT 2 T AV —2732 8 SNBARHIZE ) 2 G272 DI H T 58 O WNEICIL 5V &
JELF 2L —203H0ET, Sd DT VI, 2OV — a2 ERELTEALET, ZE®OTDIZar T IR
BTN, AMHTar T o E R L0 S BIEISEITERVE T, TV a CIOL — V& LN R
BAIZEN MG 2561, T @iﬁ?ﬁﬁi\%{@lﬁi@t 12, 27t 0pF Oar T a5 L2 HER L E
I, SHICEEISE AN ET LD, IWRBROa T oI EH 4528 TaEd, 22 THATET Hy 7o
a7 Ui, K ESR @tﬁ:/ﬂ 3/7/%%@?@?5%%%%@&@“ 0.47uF ZB 2 D% ®IE, 5V L —/L DN
VBRI LMG342xR030 D B2 E<LE T,

7.3.7 74/ MRE

GaN /XU — IC ZiZ, B EII~E (OCP) | Hi&IR# (SCP) | iBZE# (OTP) | {LELREMERIE (UVLO) £, &1
VB —& A RDRV ELARER NS N TVNVET,

7.3.7.1 BERRES L NEHERHEAE
RIANPIRH CEHEIRHFEIIL, BRSO 2 FEEIHIET,

R (OCP) BT, LA Bt e Bt L, EilE 5% NES CRIE SIVZHIBRME Iroc) b bl L4, B4
M3 %5&, LMG342xR030 (X A7V AL OB REEZITVET (X 7-4 22 R) , ZOET—RTIL, RLAVERRD
IT(OC) CIRIE toff ocC) EMZTAEEZBZDE, GaN T/RA AR v A7 ENFET A, IN EAE 50 LOW (27258 0E Ea(}lh
E%(iﬁUYéﬂ’Liﬁ‘o WDV AINT, GaN T/RA AT EBVANTTDHZENTEET, VA7 NVESLOERE

TEHIRREDENMEE LAY OCP L ~L%& TElo>TWAHA | Il IEICE DMK IR E L CENRHIRIZZET DA REMERHY | @Eﬁ@
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BEz —RHF L TERWIEE I TEET, VA7V RALOBREIZXY @ ERICE > THRAETLEBRKLICE->T
GaN 7 A AT L LB shE T,

SR (SCP) IZRL AV B A EEH L. B2 OC ALy a/LRE SC ALy a/LREDRIERY) AL X, RO
difdt XA =)V difdt T(sc)ék%ﬁit%é\@:f‘ujfbij‘o OC 15 5% toc window 7T EEIESH , KV & WA SC
AL /LR 24528 T, 20 difdt B2 EITUET, BAE OC 2N EELE SC DRI AT DL, dildt 7AAL
vV RE TFEBGEEI1Z, OC BRI ENFET, I SC 3 Ens L., dildt 13+ EE T, X 7-5 [ZRT 291
SC B SIVET, ZOIEFITREW difdt EFRILET . ~N—T7 7 VPO N NEETHIEICL>TRAEL, 20Nk
T GaN DEEZ kR 32 DICBEZ 5 2 5 ATREME A HV F97, L7=23->C, HEEES SN2 54, BRI
HALENTZRTANNT GaN TASAANF TR DT80 B = F T AR NI F — = 2 — NBE LY 7 2R
TEET, ZOEBINERIEEIZED, SIR AR AE LTS ETH GaN T A AR R#E TEET, ZORETIL,
GaN T A A&V Xy AT LT, fAHTERSN TSI IICH - T IN B % Low (TR 57, £721% VDD ©OFE
BEA 72T DI T, BER) By SN DETHREFLET,

N—TT VD OCP F7-13% SCP 1 B EIRMEICEL  fRH#IC LS TT ANARARE T 5T T T/ AD
PWM A 3R EL T High THY ., ML T /34 20 PWM A% Low ICHERF L TWAATEEMEA BV £, 2D
& R Z21 T3, ARTER SRR T SAADE 3 GIREE - TRd ATRetEnH0 £, GaN T /31 ADK
LAV INEY —=ASDEWAD Vpg (-3V ~ -5V) 1L, 5 3 LR DRELRDATEEMELHVET, ZiULT v R -2 230
REFBRTT N, IDEWIEETT,

BEMEIZOWTOEEEIELL T, SCP TURYIMMTObNAETT RAARTFENTWBE]L, OCP TIZHY A7 /L
AV A7 VEMERFIHE T, OCP 81T SCP D mA FIEIZOWTIL, ACEdAre 7 a BB TLTIEEN,

Inductor current

Vsw »
| | | | | | | | [
| | | |
| | | |
| | | |
| | | |
Input PWM : : : :
| | | | >
| | | | | | | | |
7-4. YA U JVERID OCPoperation
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I
I
I
I
I
ID |
|
I
I
I
I
I

[ |
Cycle by cycle OCP Latched SCP

B 7-5. AEFEMR I & SRR L DBIR

7372 B8O vy U VIRE

LMG342xR030 (2}, 2 2 Dia#E v 7 (OTSD) fritkie (GaN OTSD BLUNRT A /Y OTSD) A FHESH TV
£, TAAANOSESERG TR L TR DR FVAINOIRET DL T, T A& R R IRICIRTET D72
DITIE, 2 DD OTSD HEEENLEETT,

GaN OTSD /I GaN FET O EA L E9, GaN FET (X, &5 1 4 [RE /)ILCE% 3 RIREFOM H T35l HErE
N&HVET, GaN FEToperation ZFZE TSI TN D I, FET T4 7 IRREIC /BT & THF 1 BIROEHREZIET5
TENTEETN, B3 RBOEBEREIETAHIEITTEERT A, FET OF 3 RRERIL. FET 77 /0y — BIROK
&, BLOFET 34 IRBEH7-134 7 IRRE TEMEL TV DA D% T3, GaN FEToperation &7 Tt L7-L15
12, LMG342xR030 (ZA 7 RkAETD GaN FET DO 3 LRI DMIIKRELZDET,

GaN FET NEIRDOEA . I EORERIZ, 5 1 ZIRBOEBERNSIENLOELIZEEIZ GaN FET 24 71ZL., 5 3 ZRO
BIDENT2EXIZ GaN FET 24123528 TT, ZOXAT D FET #ilifl%, &2 A4 —RK-E—NK (IDM) LFEONE
4, GaN OTSD O Ny FRA L Mz 5E, GaN OTSD | GaN FET ZiE vy MUV i A A4 —RE—F
(IDM) BMEICBATS S, 2O L2 ZH L E£9, OTSD-IDM 1. &5 14— - —]F operation TS T
WET,

R A3 OTSD IZNR Z7ASOIREZMR L, GaN OTSD L0b EViRE TNy 7 LET, 20 2 & H O OTSD #hE
1%, OTSD-IDM ZEMET DI+ 53 72 E AL MR LR | RTA /SO B R A~ 125 LMG342xR030 Z
LET, ZTUHDRIANIREEA N MZIE, LDO5SV, BBSW, BLNVNEG 7 A A E U OEHEN T ENET, RFAN
OTSD Ny 7 - KA i T 5&, K743 OTSD IZL-> T LDO5V L ¥ =L —% VNEG H-[fHE=a3—% GaN
FET 28 ¥y b A 7SN ET, IDM ZFT A3 OTSD TIHHEREL 2 W ZLITIER L TLIEZE W, ZD728) K743 OTSD
i% GaN OTSD ek vb @<y 7T DM ENHY £ T, T LS O5E . GaN FET D% 3 LR TOIBE 3L T
TEEA,

GaN OTSD £RF 43 OTSD O R w7 HRA L MDOIREZEICIZ T, GaN OTSD £RFA/N OTSD Dk AKRA L RO
FERARZEICEY SSICEESBERS SN ET, GaN OTSD 2 i@ % . GaN FET OHEE I TF 34 20
GaN OTSD O#ia. RFA4X OTSD to# kb7t 20°C EiRicenET,
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HREe 7% GaN OTSD RREERT A3 OTSD IRRED W T4 F X W 712 L C 7 —h&hE 3, GaN OTSD &7
A3 OTSD DR BMATT DR T KA M FEIDE | HFENT 7 —h&I, 775 A1 B B Ci@ B E IR
£, V=N FTH | FARALZBRRT AN OTSD IRIEZH TLTH OTSD RO EFIZRDHE, T A RITHBHIIC
IDM Eh{EZ FRIL £7,

7.3.7.3 UVLO &

LMG342xR030 [iiE isv Y VDD EEE VR —K =20, T34 AH UVLO AL v a/LR % FElDE, GaN T /31 AT A
A F o P EE I LT IR L ET, UVLO Z@a4 58, HfEE 13 Low (27 L& E T, VIN UVLO DI2hH B
DTy TS U T LDO EH-FEFE 1T A 120, BV ~ 6V Tovy 7S ET,

73741 - 4 E—4>ADRDRV ERE

RDRV v Ak IS D G A (RTA47 %@f“@pﬁﬁk%f’%%j) LMG342xR030Rrpry P HELEENES %0 PH L0 &
WA B —H U ABRELNAEOIC RDVR Zfkf B 22 8T Bl Kli 2 — AV R &R I LE T, A A
VBE—X L ZRDRV B TALE, GaN FET WAV E I, BFEE L BT —hENET, A A E—F R
® RDRV S5 e bl @ EEICIEIR L, SBEE s AT 7 —h&ShEd,

7.3.7.5 BEEEM

LMG3422R030 3, #&Er > & OC Br D)y, F-I3 BT HE s O M2 @ T 5 IR X%, /312D
VDD OEJE I AFEZ OC Bo 2 BN fE T 5L . LMG3422R030 |3 o #iE 0 Ak i+ 5 L5 Icis kS
F7,

LMG3426R030 (Zi% OC B 372K, #BELE" s Ol @S b DA TY,
W&+ L OC Buld 7y 27 L T3, High LU /BT LDOSV BN I ATy 7 EUET,
F 7112, HFEE L OC B o J5 TS @M S N L & Ol im0 B HE R 2 R LT,

7. HEEMORBER (FEL OC EXORANKEEHE)

SRl | oo e Aisid i L e
FAULT 1 0 0 0 1
oC 1 1 1 1 0
3 7-212, WFEE L DB EA B L S E O EE M OB IR 2R LUET,
®7-2. HEEOHICKDEEENOEB{ESR
HRRL | oo |Ew eidin i B it
FAULT 1 0 0 0 0 0

7.3.8 RS 1 7-#E#HZ

LMG342xR030 (&Y THAADRIAT L L HED AL —L —b G ENTEET . ZhUZdD Ay F
YT RREIAR B ORI R AL IO L ET,

BREh IR A #3572, RDRV £ & GND-E U O RIIRFIAFLE CEET, ZOWPUTIY  F—F UKD T 3 A

ADANL—L—hR 20V/Ins ~ 150V/ns O#FFH TR ESNE T, —J7, PR L CRINTES dv/dt X 2 >H0 T,

RDRV v Z I &#E 9 5L A/b—L—kAN 150V/ns (2% E S, RDRV % LDO5SV (Z4i#& 4 5L, AL—L—

R3 100V/ns ICRESNET, T3A 21T, BIRA L HEZ LDOSV ~D %4 1 ElfEH LET, LDOSV ~D &1k fE

DHENBE . T AL AL RDRY BU B B-EH U720 E3. ZHTRVEES . RDRV BUZHkE I ZEEH L. T3 A

@J{’Eﬂhm’:&#% ST HZET Avidt RIEALZE TEET, AAvTF LT IARERETHIZD DRI T ANEZ) T H -
ICREW=D | BT R0 THAHZEN RO BN ET,
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®
FEBIIN—T DAL EIH AT Npg AT L 7 DD DEEAL—L — DR A UIC B L 5 %
LAHEMENHVET, BIENLD TRV T 2 —XDOFIONL S ERNVT 2— T, A F 75 A28 Vpg DFET
DAELET, ZOBEERE T Vpe D 20%FD KEWGE | EFEAL—L — O BRENEEZ 2T 5]
REMEDR DY ET, BN —T R TARTGA L ETHFEEIN—T AL F I Z L ADRETE T IEIZONTUL, B
32 8.5.1.2 #Z L TTZE,
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7.3.9 BEBRLLT

HARTA A —1% GaN #ADIRELEAL, TEMP £ Lo %78 PWM {5 54381 T2 ol @z LET, ALY~
Ly al—hOgE Y7 PWM JEEE 0L 9kHz T, Hi/ls PWM 2L ZBRIEA) 30ns THY , 25°C A O I FE
TENCEET, BRI 25°C 2°5 150°C £TT, %HE7T25 PWM 72 —7 ¢« A7 LITIEH 3% ~ 82% T
Fo 5 21, F 2T 1+ F A2 Drgyp D5 BB A HIRE (T yp HEYEE (°C)) TR B A T &
¥,

TJayp (°C) = 162.3 * Drgyp + 20.1 ()

|25 7-3, BEER E RO A B AL R LET,
R 73.TEMP EEELUVHFRREICE IS BENTIESSEENT

TEMP {55 (°C) [T E-S<EHEN AR T, HIE 25 85 125
FFRRZE(°C) 15 +6 +10

IBEEN 150°C 2B AL BB N RAETAE T, Ta—T 1 VA7 VTEBEHNZEMUSHTE7, @EANRRKAETS
ECTEMP BV HIGH (277 v &N, IRE S B HHE I T35 CoosEN BmamINEd, BT+ L 27074
BIHDERTYL AN > TOET,

7.3.10 RBES 14— F - E— F8iff

A7RRED FET 13, it —HRICT7 my 7L (5 1 RIR) | IS4 AA—ROIOREERE T2 EREZMOTT
] (3 3 RIR) ST Z&T, 77 —FDLITEWELE£3, 72720 FET 13, ERIT/NSWEERE T TAIREETH 3
SIROERAIEETHIEL TEET, Y A4 —R - E—F(IDM) &iZ, A7 IREICBITT 2L TH 1 RIROERE
Ty 7585 FET il | A REBIZBATL T 3 RIROBR AT 5L T, 2RV EER FT2EHRLE
R

FET A 7IREEDHE 3 LIREIRIL, BAIRIEL 7 4 /L MREED ] )7 T, /T — a2 R—Z TR A bNFE T, GaN
FET @ operation FZECTBIL T 5 X912, GaN FET (21, A7 IRIEDH 3 GIRB A EIH T 5720 D[E A D p-n
BEART 4 FAF—RIZHVERE A, VT, LMG342xR030 DA 7IRAED 5 3 RIRDEER: Fid, p-n A DE
JERE F OBV ET, 2070 GBEEERFOZhRE | MRS TOT ANAADMANMEIC A KT T Al REtEN S
D\i—é—o

GaN FET i Z\E R I TO T S A ZADT A% 5 5728 . LMG342XR030 7 /3 A RN L b A f 57T AR
RSN TWAIIIC, GaN FET 8\ v M U il 4 A4 —RKE—F (OTSD-IDM) #fE A IS Tk,
OTSD-IDM #REIC W TIE, RO B ar TEEMICIAL £,

7.3.101 B# vy MY OBBY A A —RE—K

MBS o N7 DFRAEA A F—R «F—F (OTSD-IDM) % LMG342xR030 |Z 4L CUVET, 8 o p AR
TSN TWAENIZ, GaN FET N7 &, BIAX A4 — R —RI3fkm® GaN FET fR#4 Rt L £7,
OTSD-IDM (%, GaN FET Zf£# L CWABIC, BV AT LAOENED T RT, —i, FidFo< &8s 52 ¢
/v GaN OTSD AT LMG342xR030 M HfE s 27— R =5 a . BIRS AT AT vy M 3 ik e 2 £
7= P EMER G L LD T80 b LVER A BIRS AT LD %, v ha—F Y T =T DT S
DO, T A AD T v AT 70 EOEH CTEERE L TAZENHVET, BT AT AN Yy MU, &
TR AT M7 —MBRENE B O A Z LU E9 0%, FEMER T I3E PO IRHIMICERE AV £,

OTSD-IDM A7 —h <o %X 7-6 IR LET, BAIRBEICIZ IRBER 7 ADE EITIRBEER SR E0 Y THNLET,
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www.ti.com/ja-jp JAJSKO5F — SEPTEMBER 2020 — REVISED AUGUST 2024

FET OFF

OTSD-IDM waiting for IN
falling-edge blank time to
expire

IN falling-edge blank

time expired IN falling edge IN falling edge

First-quadrant drain
current

FET OFF FET ON

OTSD-IDM looking for negative

OTSD-IDM looking for first-
Vbs

quadrant drain current

Negative Vpg due to
third-quadrant drain
current
Enter OTSD

K 7-6.88 vy PO OBEYAF—K - E—FK (OTSD-IDM) RF—b -T2

1. INEUTYL Ry O E5sE . LMG342xR030GaN FET 134 R BE#T 12720 £, OTSD-IDM I,
OTSD-IDM kK EE#1 T GaN FET 24 712U £ 7, OTSD-IDM /L. IN 325 T30 =y T 7 T 7B 25+
DETEHEL CWOET, ZORFMIZEY., KMl FET IZHIV RO DR NELIL, IEORL A EBIENERSNE
£ 7“?:&%?&75%‘&5_#6&: F 314 A% OTSD-IDM R HE#2 | J@ﬁbﬁ“

2. OTSD-IRAEH#2 DA . OTSD-IDM (T IDM HREE#T 7353k TV AEEA . GaN FET 247 DIREEICHERFL . OTSD-
IDM {RAEH#3 7> %5!%“@ \5%/:.\ GaN FET #47I1cL %7, OTSD- IDM i%, OTSD-IDM JRHE#2 125175 GaN
FET FL A% BERLCWVET, ZHud, 28 3 RIBERDITILCDNDAILEEHR T H2ADRL AU EFEEAEL T
F1, 2, 7/\4’175: OTSD IZAT LI ZDBAGIKAEE THHN ET, AD GaN FET LA EJE M S5
& T34 A% OTSD-IDM HRHE#3 ITRBATL £

3. OTSD-IDM /%, OTSD-IDM k#E#3 T GaN FET &4 1C L3, OTSD-IDM (%, ZOREEDRL AL B i & B AR,
LET, B RBRORLAERBBRHEINDE, AT SA AT OTSD-IDM IRFEH#2 ITBATLET,

PREEH 1X, T, IRAEH 1T, IREEH2 [THETe Rl I — E ORI L 37, BEEEFMIL. BOHIAA Y TFNAL T
THRM A 52, EORVAVBIEEZERTHOTT, BERMEZHFEHL T, IEORLAVEBENERSNZ2WIGA O
[ IREA B IELET,

JRAE 1 1%, LMG342xR030 73 OTSD IZBAT LI EXIZa L N—E B AL T T h it LT A1, E\E%ﬁ@lﬂﬁ—é
PRI HFET, — ., 2 =39 TIZ OTSD N LMG342xR030 TAA v TF L 7 & BAth LI= & 1. IREE#1
T OTSD 7 A R RGN HEITSH A LT, BRBERAENELNET, 722213, HE PFC @Hﬁéﬁ ST
WA TIE N T 7 Vr—aCPFC a7 o RETHEXIZOTSD BT THZENTEET, HE PFC
FET Z2AA T 7T ARNZRIMIEENE FET DAL T 7 BRI NT-E . BRERA U MR cEET,

BEEPEIELRWGE | AT —h vy Ad, RO RS A A4 —RE—R A7 —h v LT, IREE 2 L#3 DD
HBELET, ZHIZID, BIRS AT DRA 7 TR0 L ETT RTCOFEMNR T ESNET, GaN FET THRAT
DIFEAN AT/ NIRRT,

OTSD-IDM 25—k~ 2%, KEMTHE %{llh/r/\/]\ R THRER RN EICHEBL TLEE N,
LMG342xR030 2=/ "—HE{EHFIZ INF 5 E K570 HLFEHILHVET, ZHickh, OTSD-IDM 30K =
— R AL —EBIHRA R NMIESEIND A REENHVE T, 2OV FIATIL, WY a— a3 EE A, OTSD-IDM
NEBERAN MR LFFR LRV ES ., iVIZ GaN FET 124 7 IREEOmFIZ 5 3 RIRERICSHENET,
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LMG3422R030, LMG3426R030, LMG3427R030 INSTRUMENTS
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7.3.11 €OZE#RHE (ZVD) (LMG3426R030 D2A)

BRELEAAN YT 7 (ZVS) 2L N—H I, NT =3 N—FDNREWETLHOICIFEHEINTWET, 72720

LLC R =M EHET—F (TCM) h—T LR —/L PFC 72E DY 7 AT 7 MRa Y TlX, B, 1274, EﬁAx

INTGA=H HIEITFIEICE ST ZVS BROND FHEMERDHY, VAT ANRICEEE RIFLET, ZVS ZEEIZHEEL T
BIZIE BEOHK G~ — U RCBMEEE RS E T, ZIUTIVT R—ZOMEEME T L, #mNEMSNET,

VITNAA T LT 3//\‘—50)/XTJAuXu+7EF?%1'E'§—%)7’L&5 LMG3426R030 #Banizis, ‘1213 LR (ZVD) [ 23
WIB SV TERY, BIRAAY F 7 A7 VNT ZVS IRZRSNIENEINE R T T VHVIFEE FE MG LET, 20
g2, X 7-7 IZRLET, IN BEAZ 523 High (27258 vy Z[ERITT /SAAD Vpg 73 OV & FlEl 72 ESnE T
::‘yﬁb\ ZDAAF L TP ATV TT NAANEREEAN F U TN LTZNEIDEHE L ET, ZVS D3RS
5& 6 3 \_ﬂjﬁ‘ct5 = TD|_ ZVD O)IE*—@H%EFﬁ?& TWD ZVD fhg@/\‘)}l/xtljj]ﬁ: ZVD Ec/f) roﬂéfzéj’biﬁ‘ 2&7“/\/1)
A?@V@E@ﬁ(%’%ﬁg)

Voltage
Sensing

Pulse ZVD
Generator © _’_‘_ Output

G [—

S
H7-7. FOEERBEROZOvIE

BT R — R BEE L =235 ZVD I OX A T %X 7-8 [ITRLET Y, B, N—RAAfyF 7L
VINAA T T DM FIZENT ZVD BRENE DINTENVET 202 R 28 T, Ay F -/ —Rpbiiv i 5 A fr
BT, EEEREINT T, CCM BEEMETIX, AT ARDN—RAL T T T RAANREHEL, B— AR DT /A

ALY 2T vy RFALDBREIZIVERE LA T T RETEET, e—H 4K GaN IN BV B ER TR DAL
/7‘/7 AN TlE, AT+ /—RELE Vps 1% 0 % FEVD, Ty ORIz -THE 3 RIRE@REHERLET, 20

55 3 BRIRERIFH Ty 13, BAREIFFIERITHE SV TODRHIIFH] Targ zvp JFOKRZWZD | BREEAA Y F 78
?ﬁ%ﬁ”é‘ﬂ\ ZVD BT ENE TR TV AE B2 L, ZVD 2L ZD 2L gL BRI E R IC Twp ELTERSH
FT, 2FHDAA T L TP ATV TIE, BT SAZNIVELIA TR0, 5 3 RIRE @I T, 1% Tard zvD Jn/ha<
ROFES, ZOBHA . T/SAAN ZVS FERKL TV x_%ﬂjvﬁ)f@%f ZVD E 5T Low DFEFETT, 3FHDAAS YT
THA7NTIE, INEAE BRIV RLIEL T A AT HNN—R AL T T HATWET, LTZB3-> T, ZO%HE
ZVD i 771% Low O FEFETH, 2 CCM FEEEETY i\ FNIN—RAAL T T HITOINTNDTD NAT AR ZVD
H 71728 Low ICHERFS D Z EICHERBLET,
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HS IN

17

—
v

Vsw

partial hard-
switching

.
U]\ "

S Ths e

T1>Tsrq zvp T2 <T34 zvD

I

%\/\/\;

7-8. CCM B[ > /N\—4 TD ZVD #tE

ZVD B§REIL, Y I RAA v F o SRR TORE RS I TE T 7202, TCM h—7 7R —/L PFC @ ZVD %
E#X 7-9 \RLET, ZOXTIE, VN > 0.5Voyutr CEEDVAINVEZEL, AALvT ) —RIZHAVAT AR B % 1
EERLET, RPWIODAAF L T A 7V TlE, ARTERICE> THORABRDBERII, B—F AR T /AR T
Targ_peT A LWL 3 RIREIMIFRH T ZVS 2 FBIL £7, D72 ZVD [TV AEH AL, ZVS 1%
WELET, IRD 2 DDA F T A7)V Tl ZVD 7SOV ARKRITTONET, 2L, 5 3 ABEOEBREN 2 HH D
YA TNV THELIZY, TAAAANEBIZ 3 FH DOV A7V T ZVS 25720 T,

Copyright © 2025 Texas Instruments Incorporated BN BT T2 71— N2 (D E kO Ad) 225 33

Product Folder Links: LMG3422R030 LMG3426R030 LMG3427R030
English Data Sheet: SNOSDA7


https://www.ti.com/jp
https://www.ti.com/product/jp/lmg3422r030?qgpn=lmg3422r030
https://www.ti.com/product/jp/lmg3426r030?qgpn=lmg3426r030
https://www.ti.com/product/jp/lmg3427r030?qgpn=lmg3427r030
https://www.ti.com/jp/lit/pdf/JAJSK05
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSK05F&partnum=LMG3422R030
https://www.ti.com/product/jp/lmg3422r030?qgpn=lmg3422r030
https://www.ti.com/product/jp/lmg3426r030?qgpn=lmg3426r030
https://www.ti.com/product/jp/lmg3427r030?qgpn=lmg3427r030
https://www.ti.com/lit/pdf/SNOSDA7

13 TEXAS
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HS IN

——»
v

17

] I 1.
T 1 :

partial hard-
switching

' L
L U

> e >

T4 1em>Tsrg zvD T2 1em <T3rq zvD

AN/

K 7-9. TCM TP PFC O /N\—4% T®D ZVD ke

7.3.12 €¥OZie4 (ZCD) (LMG3427R030 DA)

GaN FET (&%, @R DY 7 AL F L 7 E S, AT LA FET it B u/u 2o s nE8ic 720 F
7, LMG3427R030 (%, KL A2 —AMER N IED L& T VX VIR B2t T2 ¥ &tk (ZCD) [A1# &%
AL TWET, INEUAE 52 High (27254, ZCD EIEIZIET T2 % o 7 tzop pLank 238 £, 24— A il
\CARS2 ZCD N A %G IELEY, 7TF% 7 BE# ., ZCD mIIINL A2 — A EREZERLET, BRAADY
= tWD_ZVD MED /7 IVAM )N, BaraZARA Mkl LTc#, ZCD vy BICH Sy, FEIEREfH] tzc_Det N ESIEIDES
T, BIRDNIEDOSE | LT OXAIL T KN RT I, 7OV AH )28 ZCD B E BIZER ESIVET,
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INSTRUMENTS LMG3422R030, LMG3426R030, LMG3427R030
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A | |
| T
| |
|
IN / : \
T >
| : F207qe‘
e
ZCD Signal i i i / 50%
| o fi o
T T T >
b t
| [
| [
| [
L

‘X

tzco_Blank

B 7-10. FET SEABRANEA VICHEBEEDZCD YAV IH

" \

\ 4

—

<>

twp_zvp

\ 4

|
|
|
:
|
ZCD Signal :
|
|
|
|
|

g
\ 4

tzco_Blank

7-11. FET BEEQEBRICA ICEBDEZD ZCD YA IV IH
TARI—b-TyT =2 R
7-12 1Z. LMG342xR030 O ds —4r 2% R LUET,
I IRE A:Vpp D& REZBIMAL £3, MBS S 13RS Low ICF VSN ET,

E?—J_:FHEJ Fﬁﬁ E[’% B:V DD 7 UVLO AL v =)L RV VDD, T+(UVLO)%%%—%)5:\ LDO5V & VNEG @ﬁﬁ?ﬁ\fh??ﬂiﬁﬁbi*ﬂ
CiLposy = 100nF, Cyneg = 2.2 UF DA LDOSV 1% VNeg LVATIZ UVLO ALy a/LRIZE#ELET, Bipdar7 v
YEMERT DL, AF—bT TR N RARD ATREME A DY £, ZORFRIIR T Vpp (27U F 0354 L, UVLO ALy
Ta/lR VVDD,T—(UVLO)%FIEIOf:%/E]\‘ LDOSV & VNEG ﬂi%*ﬁ%ﬁﬁé‘ﬂ: L. VDD ﬁ‘ﬁ:()\ VVDD,T+(UVLO)7L5J:IEO7LC%6\¢C
DHERLET, ZOHEIL LORWARY =Ty 7RIS TS ET,

IRFfHI[EIRR C:LDOSV & VNeg P T N AL v a/LRICET D&, HfE (B EHA) E 5137V 7S (THighy) . 77314 A
IZINEEFITBREL TRy T T B THZENTEET,
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LMG3422R030, LMG3426R030, LMG3427R030 INSTRUMENTS
JAJSKO5F — SEPTEMBER 2020 — REVISED AUGUST 2024 www.ti.com/ja-jp
A I

VLDOSV

FAULT

(A)

(B) | (©)
712. R —=b-7vTDI4 IV REEH
7.5 FN\A ADEEEE— K
ZDOTRARZE A DOFET—RBHY, HEEIMESHN CEELZ & IZEAINET,
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87TV —a RE

LAF o7 7 Vr—variFliz, TI O®-EAERICE TN 0 TiEZel, Tl TIEFOEfE T aets

PRAEVTZLEE A, fll 2 O BN 2R OEEVEICHOWTIE, BERROEETHWTL TV 7272<Z&ic
RET, BERITIAH ORGIRELHAEL T AN 5L T, VAT AOKREZHER T DU ERHYET,

81 77U —2a gl

LMG342xR030 I, #x X 480V BUS FEIE CTENET HN—F A0 TF L T BLOI T A0 F L T EATHT TV r—a
PEXMGELTNT— IC TT, GaN T AR THEEER N ErTHY, h—FT LK —/L PFC REDT 7V r—aT
FERE D/N=R AT 7 H A RRIZLET, GaN 7 /A ADIK Qogs 1T, LLC RONAHS 77 VT Uy ORI E D
VIRAA T o T N—Z IR NHD £, ~N—T7 F VPR RIE, AR D 2 SO T IV r—ar b EDMEL DT
TV —ar DIEETHLT20 20173 a0 Tlid LMG342xR030 Z/—7 7 Uy DAk TR 32 HEEIC DUV TRl
L ET,

Copyright © 2025 Texas Instruments Incorporated BB F BT o — N2 (:‘jfa,‘ﬁ OB ‘é\iﬁ'@) B 37

Product Folder Links: LMG3422R030 LMG3426R030 LMG3427R030
English Data Sheet: SNOSDA7


https://www.ti.com/jp
https://www.ti.com/product/jp/lmg3422r030?qgpn=lmg3422r030
https://www.ti.com/product/jp/lmg3426r030?qgpn=lmg3426r030
https://www.ti.com/product/jp/lmg3427r030?qgpn=lmg3427r030
https://www.ti.com/jp/lit/pdf/JAJSK05
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSK05F&partnum=LMG3422R030
https://www.ti.com/product/jp/lmg3422r030?qgpn=lmg3422r030
https://www.ti.com/product/jp/lmg3426r030?qgpn=lmg3426r030
https://www.ti.com/product/jp/lmg3427r030?qgpn=lmg3427r030
https://www.ti.com/lit/pdf/SNOSDA7

13 TEXAS
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82R&‘\MET IV —ay
LMG342x o] 0 Vae
CDRVH L
Slew 600V
Rﬁ'ﬁ‘/” RDRV Rate .o, GaN
Isolator
PWM H ISO77X1F R IN |
— T 1 »
TEMP H| | | | C.NHJ- Cwesr  YNEG |
- o T l
OCHorzvD HorzCD H| ool |, Leesws  BBSW SR — -
P FAULTH| | | TEMP i‘ ]
oL OC or 2vD or zCD L _ |
1 1 « i
J:CLDOH FAULL::[:: I
LDO5V L
VDD
PWRO— Transformer _LCVDDH :I: =
driver }H{ GNDE =
SGN%_ SN6505 T l st —
—aSW == Cypc
D
LMG342x ol
Slew 600V
Rorvi R D RV Rate GaN
Isolator
PWM_L |S|077)$1F Rine IN |
3 TEWPL | 1, ol O UNEG Il
pu— [ T H
OC_LorzvD_LorZCD_L :lso: ‘ Legsw BBSW e — R I
3 FAULTL | | | L TEMsz ]
L OC or VD or ZCD, L _ [
l_c FAULT T _ -
LDO5V i‘
VDD
PWRO— Transformer _LCVDDL i =
driver }Hg GNDE ~
SGN%_ SN6505 T l St —

O PGND
BJ 8-1. iR BR 2 A LRENBN—T TV ST IV r—23>
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CorvH

LMG342x

o

Slew 600V
RADA}?AVH R D RV Rate GaN
Isolator
PWM_H IS?77)$1F Rinn IN |
TEMPH| | | | ;LH Cuo YNEG !
-— [ T i
OC_H or ZVD_H or ZCD_H :ISO: _ Logsym BBSW Buck-boost e =
FAULT H | I ! TEMP i l
- bl — = T
> OC or ZVD or ZCD.E[::
J:CLDOH FAULT : - B
LDo5V L
> T VDD i L
CVDDH
Doootstrap ji\ T G ND E S[ ]
D, |
—OSW
LMG342x DL
CoRrvH E
Slew 600V
Rorvi RDRV Rate GaN
Isolator
PWM_L  1SO77X1F Rine IN‘ |
3 TEMP_L iISOi . G Ceee  VNEG |
OC_LorZVD_L or ZCD_L to, Leesw.  BBSW S — o] e
Fooc | [ TEMP T l
i i . OC or ZVD or ZCDi: I
j:CLDOL FAU LT; - =
LDO5V i:
VDD
PWRO— Transformer l _I_CVDDL :I: =
e
SGN%_ SI\;g/5e¢;5 }‘ ‘ g T GND E S[:I

X 8-2. 7— PR MS Yy IHEDEENIEN—TT VYD -

l

O Vdc

— Cvpc

77Vg=3y

0 PGND
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8.2.1 K5I EM

DOFFFHNEL, PFC 77V r—ar B RETHN—R RSy T FIEaL R—HZOWTORLTWET, £ 8-1 1%, 2Ok
.J+0>/7\7A/\7>< AR LET,

#Fz 8-1. REI/NSA—%

REATA—F EfE s

ASVEIE 200VDC

H B 400VDC
A5 0 5) B 20A

AAF 7 AR 100 kHz

8.2.2 HH 4 REFIE

P’Eﬁﬁf\7~:t//\»—ﬁ“ci EMERE ST —a L N —H R EI R FFE PCB LA T UM AR R TY, KETIH, BN
BHAZEDOREH I BN THDT=D . DT —Z 2 —b Tk, LMG342xR030 Z{# L CHblc@fE T 5 —77 Vv

RE AT D IRV CEIAL £,

8.2.21 RJ)V—L— hDER

LMG342XR030 DAL —L —hZE, RDRV B> & GND O EIZHHL Rrpry 2 #ft 3752 & T, K 20V/ins ~ 150V/ns @

FPH CHIE CEE 7, K& Rrpry A 458541215, RDRV BV 3 NA A LB —H U A )—R DS, Lz
75>O’C WHNZY — L REN TV WA RL AR D miR AL — A T BT ) — RnbOFE G DR Z 104
WHREMER BV ET, ZhUE, REERAANYT 7 dv/dt L TR L, @ﬁ#‘aé&iﬂ/\a IZ RDRV 73>F'ﬂ‘§175&<k$9%tljénf
WEPERPES B AELE T, B BLAT N CY— AR THIEEERLETN, TN THRERH LY E1E. RDRV & GND
DMK ANF Oz T oY 2Bl CE L BEA L ESELIENTEET,

Z)L—L—RNZ., GaN F/3AZADPEREICIR D ST B2 KIFLUET,

o AAyFUTHK
s EwEA—N—Ta—h
© JARREE
o EMI(GERETH) fit

ﬂx A== RREWERAL T T IRITNELIRDET A, mb\7\/1/—1/ MIEEA—/N—a—h A
=N ki()\ EMI BN 2S5 B L HV E T, 20T —F 2 —MIBH I TV DR EORHELTRIH|IZEH &, R
=L — D EWE R K 5 BEA )R CEX £9°, LMG342xR030 2 9 25& . RIEELEHE N T 7V /r—ar o
PEREZ e KBRIZH & T 72012, W72 AL — L — M ZiRICRINTEE T,

8222881 RI -7k

IN=T TV Tl ™A AR T SAAEHIEBIEE O OAE 5/ S A% HMifg 572012, mEEL NV T2 ELT VX
NT A —REfEHTHHLERHVET, B—PF AR T NNAATIE, TA/V—FEFEH T4 T v a T, Ln
L 74/v ZEfEHTHIET NAFAREr—HARDEZ S AD B OEWGRIEE )% L, GaN 7 /3 Akla b
TN DT TR THZENTEE T, =V AR TR ATT AL —Z 5L WGEA . fil# 7T e
/ﬁﬂ FTURIET NARTHERE L R EOM OGN I TR L2 WM ERHVE T, GO\ T, L T DOAT TN
T BTSN, A TF U TNRARATIE, TAV L —Z—% LN, aF L T TT R A B IR
AN AR A B &L Z R L7200 VT,
JARMED ] FI2iZ, LA BEHHOFT V2L T AV —ZOERIRNEE T, GaN T AR T, N—FR A vF
7T IV —3 a2 T 50Vins B A5\ dvidt RS ICEBLTEDHT0, Waiﬁlﬁﬁﬁm(cwlm‘ﬁ< /%‘)7%@?;7&‘
INSWT AL — 22T H 5B BEIDLET, CMTI B/ NENWT AV L —Z I3RS IZBESERAESYE . HiBE
AT AREMER DV E T, NITREIIEF VTV REEIRT TR EOBOMfiaAE&ED 5T, ZORBITALS
VI AT DIRMERE EMI S IZERBILET, Fo, 2o P NI TIERWT AL — 25852 8% TI
IS BEIDOLET, mo VNI T AV —F T, & dvidt A XU FEAETHE, TAV L —ZREEIREZ RS,
[FIEE ORRENEZ B | Z 3 "] REMEDHV E T,
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— %I, TIISO77xxF <° |SOG7XXF V=28 TV LOW O U [F 7% — (& T AV —ANHELRSH
F7, 777r/1/l\0) Low IRAEIZLY | EEENRFEIZ LR A X NNDDEIERFIZ AT A0 Bl E iR AR IELET, CMTI
ARV RENE, FEFITEW T /) ORIV AREAT B2, TI Tk, 300Q B 22pF @ R-C 7 4 /v 473
EOa— RRATANEERTANR AN EL T, ZNOD#EST- UL ZE T4 NVE L TIRETHZEEZBEIOLET,

8.2.23 HEEa > /N—5DH:it

%] 8-3 L[X] 8-4 |2, SEIERALF /LY =V EIRE—RNICBITDLABEEI L N—2DRREAMEIREOBREZRL
£ }FE&E://\““5Z VL, A 72D RO dildt ﬁlj(%‘a‘% FRNEAND, BuH DRI A I B AERHERS L E
ﬁﬂ SIS T, L — T DIRE T DI 530~ — D RS IVET, %@fl’i% A Z I Z DK dildt 1% 6A/

SICHIRSNET . —T7 A FTHAPRENE | LE LA EE LGOI TEmIEIS A bl RS D720 10uH
5%(%0)/1’/5’ IBEAE T DL HERL S,

85 85
o
R 80 _ 80 —
S P S ~
< 75 — < 75
o o
3 ] g
g 70 — Leesw =3.3uH g _
L.Iﬂ —— Lpgsw = 4.7uH Eu_, ’-—_’/
8 65 — Lggsw = 10pH 8 65
o o
@ 3
S 60 S 60
=1 L~ =]
m [
55 — | 55 — Legsw = 3.3pH
| — Lessw = 4.7uH
gl —— Lpgsw = 10pH
50 50
0 10 20 30 40 50 60 70 80 90 0 25 50 75 100 125 150 175 200 225
Buck-Boost Load Current (mA) Buck-Boost Load Current (mA)
VDD =12V T,=25°C VDD =12V T,=25°C
Eq 8-3. IBBSW\ PK = IBBSW,PK(Iow)o) & @ﬁﬁ&;ﬂ]* & 8-4. |BBSW\ PK = IBBSW,PK(hi)o) & 30)?—&&%]% &
B EDRRF B L DR

823 7Y or— 3  HIkR

— VDS (50V/dIV) — VDS (50V/dIV) ,,,,,,, el
— o (2.5A/d) — b (2sa@iv) | o~

ffffffff Vout = 400V Veus = 400V
L= sA IL= 5A
Rprv = 40kQ Rprv = 40kQ

,,,,,,,,,,,,,,,,,,,,,,,

Time (5ns/div) Time (5ns/div)

B85 77V —= a3 Pl O—2FEk E86. 7FUsr— 3l OF—2F 7K

Copyright © 2025 Texas Instruments Incorporated BHH T 57— RN (_, e oyl ‘é\b'@) FkE 41

Product Folder Links: LMG3422R030 LMG3426R030 LMG3427R030
English Data Sheet: SNOSDA7


https://www.ti.com/jp
https://www.ti.com/product/jp/lmg3422r030?qgpn=lmg3422r030
https://www.ti.com/product/jp/lmg3426r030?qgpn=lmg3426r030
https://www.ti.com/product/jp/lmg3427r030?qgpn=lmg3427r030
https://www.ti.com/jp/lit/pdf/JAJSK05
https://www.ti.com/feedbackform/techdocfeedback?litnum=JAJSK05F&partnum=LMG3422R030
https://www.ti.com/product/jp/lmg3422r030?qgpn=lmg3422r030
https://www.ti.com/product/jp/lmg3426r030?qgpn=lmg3426r030
https://www.ti.com/product/jp/lmg3427r030?qgpn=lmg3427r030
https://www.ti.com/lit/pdf/SNOSDA7

i3 TEXAS

LMG3422R030, LMG3426R030, LMG3427R030 INSTRUMENTS
JAJSKO5F — SEPTEMBER 2020 — REVISED AUGUST 2024 www.ti.com/ja-jp
8.3 #RFIFLREEIR

— I GaN T /3 A A FIZ LMG342xR030 DO IEF 72l X, 7/ 2D 872 kA7 L £3°, LMG342xR030
AT HEEIL IRD FRIEZTTOFET,

o TIVr—ar ) =ML ATUNOHIREEEA G | 7 — X2 — Mgl HoICBRL TTZE N,
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o FHEAUEIE AR NRITINZ D202 IO R FETESA AT T o bR Aar T AL ET,

o WUV ARDT Hy TV T ear T oY EGR L, Ly T OrDT SN 71 TSI TWAIDINC, Zhboar s
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o B—YAR TSRO AN EEMIET DX E BT AV —2EfHLET, 25 TRWEGA (& FHM
LMG342xR030IC DADEIFRICEERSILTNDIE S GND 7L — ARSI CND a2 MR L E T,

o HFEE AL CEIFEAREEAHEL. BERBLI ORISR, 2 =252y b7
AIENTEET,

LMG342xR030 A 42 L X2 AT LD REZ BLEIHITIE, IRDOZEZ L TIZSU Y,

o BN —TBLONRAIRZRG T oY DAL K T2 AR EFIZRT- . LMG342xXR030 (2 OW BB E-1X 2 B
PCB Z#fE L T, IC 2 UNTEMEL /2 JOIZ L TLAE S,

o NARRIZT UV OEIL, HESHELD S/ NESLET,

o THRARITHEEE G2 BN H DT, 600V ARV A IEBEEEN R ETAZEETRLET,

o TARAAOEIRNA T DEE, FIITERDBA T OLXITRERE 3 RBE@EEFF AT LET, ZAUTID, @B 5 AE
TLOREMED DV ET, ZOBEE—RFTIE, H OREREICL > TT A 22 R DI LITTEEE A,

o MIEELOHINTIEALET,

8.4 BRICEBET S#RER

LMG342xR030 &, 7.5V ~ 18V D I:L-F 21—k VDD IR O LB LT, n—HAROERFIL, n—1D= o
—7BFENORG TEET, NAVART A ADERIL, M NER E2137 — ANy T BRSO UAR T 20 E DR D
DNET,

8.4.1 BRI EEDEFH

M M E R AL CNAY AR T AARCEN MW DL BIEANY T LI RT 2a—T 4+ F A7 VD3R L Th
ET 2LV ORERHVET, £, MFEREZEHL T, EHBEDODAAYF 7 RBRBSNDRNINA T AR T SA (T
BHEMAAL T AL —ARAZ = Ty T ER T LI TEET,

MRV EIL, Ty a T e aL =" TITANRNy e IN—H FIyBuckT“”:I//\—*ﬁ FrTH AN EREY 2 — v
PEALTERAETEET, LX 2L — SN TR WERZSEH 75854 . LMG342xR030 D A ) 13 KEFREE 28
ZIPNINTT HHENHVET, 16V TVS ¥ A4 —REEHAL T, LMG342XR030 DO VDD EEEITTL ., R#EE R
EC&EFET, =R AT T TV r—2a TA oy F U TR T 21203, $G B ER EIXN T AD BRI R
BAR/NRICIZ D LERHYET, SO, Ml 07 ZAEJRO @EENCHD A &1L, LMG342xR030 D15 =-7'7

RIZREmEEAL, 7‘5‘/1\“/*“7‘/2@?&7?F'u'ﬂ%kfotéTﬁ HERHVET, T E—R-Fa—22HEHTHE, 2N
HOMBEDIFZEAEZRTEET,

842 J— PR PS5y T4 A — FOERF

IN=T TV PR TIE NATAR T RA R T —T 4 7 EBIR NI 20FE T, LMG342xR030 D MERE % e KR
B & 7280, TN Tld, HiREI 2/ 752 L@ BEIOLET, 7 —hANT MG, ZoBIvaroffilis
HEPEHTEET,

8.4.21 44— FDEEIR

LMG342xR030 (3577 Al [ #2372 < . I BT AN IEH ICHIFR S T 9, F72, LMG342xR030 Zf# i L7z~
—RAAyTF 7T BEDOES AV —L— e RRLET, B#OT — ANy T E A4 =R, @i 8w Ly
M EE B 2SI RNEIIZL TIZEN,
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GBO1SLT06-214 72 DL VA B —"ARZAF — R LT, W5 1 EHE S R & BhE 223 TEET, SiIC & A
F—ROHIJERIL 3nC T, O D EMICLDBMOBRBHLHLITNEZ Ay F L T AT =V OFRITHZALE
NHZEITHVEE A,

8422 7— b RSy TEBEDER

I EaL =R OO N —=2T a—Y AR ALy T35 3 RIRTENET 525G, 7 — ANy
BIRIE, ¥ 8-7 TREINTWDHEIIT, Ty RZ AL fIZe—F AR LMG342xR030 D5 3 SRELME T 23 Tofkik T
FEINET, ZOH 3 RIROELERE FIIREARDAGEELDY | FFEDRMTT — ANy 7 BIRZE BT 5
REPEN BV ET, LMG342xR030  Vpp B LT, 18V Rl ZHEFF 2L E BV E T,
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BITEME T DBENDHVET,

+12V

X 8-8. #BENZT— RISy T - L¥al—FEK

85LM147U b
851 LA 70 FDHL K1 >

LMG342xR030 DL AT UNMNI., ZD/RT 4 —< L ALEREICL > TEETT, B . —7 7o PRIz e GaN
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Use high-side signal | M G 342X DL + 0 VdC

ground plane —_——

(connected to SW) Corvi | H Minimize power
to shield traces I_—{ RDRV Slew 600V loop to mitigate
[ Rorvr | Rate GaN | transient
r > H overvoltage
Isolator H

PWM_H_ISOT7X1F [T R IN l\l\ |
J TEMP.H| | | | Bl [EFE | VNEG | !
OC_H or ZVD_H or ZCD_H i s oi e BBSW P e
FAULT H ! TEMP T | |

FAULT_H
OC or ZVD or zooi
FAULT L 1] }-——l
[ ]

|
|
[’ LDOsV [
|
;I

|
I

— — VDD,

|

PWRO— fransformer _LCVDrH !_
driver
SGND. SN6505 | T GND S'“]
a | ST ==
T
Recommend to parallel a Minimize the loops of Use Kelvin connection 1
these caps to mitigate between high side signal 1 D SW J— CVDC
switching noises ground and SW _I
Use low-side signal D
ground plane —_—— M G 342X l_]_ |
(connected to GND) Corvt | H
to shield traces RDRV Slew 600V
—Rorvr Rate ... GaN | |
» H
Isolator l |
PWM_L _ISO77X1F Ri IN |
| | §
B TEMP_L Lo CM_L mm 1 VNEG | i |
= | | T H
OC_LorzvD_LorZCD_L [ -L—BESWH BBSW, ﬂl - |
11SO1 e Buck-boost oy
FAULT_L b TEMPE ] | |
= [ / —
o OC or ZVD or ZCD. L,
L or 26D |
. FAULT L || )
= LDOL | |
LDOsV I
[ . vooIL i}
=
PWRO— fransformer / e | |
driver = H
SGND. SN6505 /l GND o — |
v == | |
T
’\rfmimize the loops of Use Kelvin connection | o
these caps to mitigate bet I ide signal
switching noises ¢ ,e;unnfgnz' gy\?:;?na —_—— = — — PGND
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BHhI TRV, 20 213 IEHIRZHERF T2 MENHNE T, N —ARNH <~ A7 FOHA F—AD LI
HIRIZHVER Ay LA TOMICIE, ZNHT R COHEIEEIEIHE > TOVET,

851 2BHWN—TDAL o5V R

IN=T TN TD 2 ODT INAREEBENRARETHERSNDEBIRN— 1L, AT T A _UMHIZE D dildt %
FmLES, 2ON—TDA X IR Ak fg/MbTHZET, V¥ o7 LER T (EMID) KK L . T /31 ADFEE AL
VAR T A ENTEET,

BV —T DAL 752 25 BRI Z BT230  BIRT 7 A A CEDIFEICIE L E T, 7 hoy TV rar 7y
HFiE, 2 DOT NAREW A TEREINTWET, ZNHIE, &7 SAZADOELICEE CEXET, L7 UrMITIE, 7y
TV e a T I T A AL IR E SN TOET, i (2086 1E PGND) i3, i EEIZa#E L7 2 ZFH O
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ITNARBLUVRFa A MOYR—-F
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T XA R TG ENTEET,
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9.4 ER
FlyBuck™ and 7% - A2 X)L A E2E™ are trademarks of Texas Instruments.
T RTOPGEIT, ENENDOFTAEITRBLET,
9.5 HETMEBICET 5 FEHHE
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9.6 Export Control Notice

Recipient agrees to not knowingly export or re-export, directly or indirectly, any product or technical data (as
defined by the U.S., EU, and other Export Administration Regulations) including software, or any controlled
product restricted by other applicable national regulations, received from disclosing party under nondisclosure
obligations (if any), or any direct product of such technology, to any destination to which such export or re-export
is restricted or prohibited by U.S. or other applicable laws, without obtaining prior authorization from U.S.
Department of Commerce and other competent Government authorities to the extent required by those laws.
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Q PACKAGE OUTLINE
RQZ0054A-C01 VQFN - 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.

3. The package thermal pad must be soldered to the printed circuit board for thermal and mechanical performance.
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RQZ0054A-C01

EXAMPLE BOARD LAYOUT
VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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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. All pads must be NSMD for mechanical performance, refer to the device datasheet for trace connection recommendations to the pads.
6. Filling the thermal pad with thermal vias is recommended for thermal performance, refer to the device datasheet. Vias must be filled and

planarized.
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EXAMPLE STENCIL DESIGN

RQZ0054A-C01 VQFN - 1 mm max height

PLASTIC QUAD FLATPACK - NO LEAD
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SOLDER PASTE EXAMPLE
BASED ON 0.125 mm THICK STENCIL

PRINTED SOLDER COVERAGE BY AREA UNDER PACKAGE
PADS 1, 16, 28 & 43: 90%
PAD 55: 60%
SCALE:8X
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NOTES: (continued)

7. 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 part number Status  Material type Package | Pins Package qty | Carrier RoOHS Lead finish/ MSL rating/ Op temp (°C) Part marking
@ @ ® Ball material Peak reflow ©)
@ ©)
LMG3422R030RQZR Active Production VQFN (RQ2Z) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168 HR -40 to 150 LMG3422
R030
LMG3422R030RQZR.A Active Production VQFN (RQZ) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168 HR -40 to 150 LMG3422
R030
LMG3422R030RQZR.B Active Production VQFN (RQZ) | 54 2000 | LARGE T&R - Call TI Call Tl -40 to 150
LMG3422R030RQZT Active Production VQFN (RQZ) | 54 250 | SMALL T&R  ROHS Exempt NIPDAU Level-3-260C-168 HR -40 to 150 LMG3422
R030
LMG3422R030RQZT.A Active Production VQFN (RQZ) | 54 250 | SMALL T&R  ROHS Exempt NIPDAU Level-3-260C-168 HR -40 to 150 LMG3422
R030
LMG3422R030RQZT.B Active Production VQFN (RQZ) | 54 250 | SMALL T&R - Call TI Call Tl -40 to 150
LMG3426R030RQZR Active Production VQFN (RQZ) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3426
R030
LMG3426R030RQZR.A Active Production VQFN (RQZ) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3426
R030
LMG3426R030RQZR.B Active Production VQFN (RQZ) | 54 2000 | LARGE T&R - Call TI Call Tl -40 to 125
LMG3426R030RQZT Active Production VQFN (RQ2Z) | 54 250 | SMALL T&R  ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3426
R030
LMG3426R030RQZT.A Active Production VQFN (RQZ) | 54 250 | SMALL T&R  ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3426
R030
LMG3426R030RQZT.B Active Production VQFN (RQZ) | 54 250 | SMALL T&R - Call TI Call Tl -40 to 125
LMG3427R030RQZR Active Production VQFN (RQZ) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3427
R030
LMG3427R030RQZR.A Active Production VQFN (RQ2Z) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3427
R030
LMG3427R030RQZR.B Active Production VQFN (RQ2Z) | 54 2000 | LARGE T&R ROHS Exempt NIPDAU Level-3-260C-168HRS -40 to 125 LMG3427
R030

@ 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.
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® 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. TI 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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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)
LMG3422R030RQZT VQFN RQZz 54 250 180.0 24.4 12351 1235| 15 16.0 | 24.0 Q2
LMG3426R030RQZR VQFN RQZz 54 2000 330.0 24.4 12.3 | 12.3 11 16.0 | 24.0 Q2
LMG3426R030RQZT VQFN RQZ 54 250 180.0 24.4 12.3 | 12.3 1.1 16.0 | 240 Q2
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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)
LMG3422R030RQZT VQFN RQZz 54 250 213.0 191.0 55.0
LMG3426R030RQZR VQFN RQz 54 2000 367.0 367.0 45.0
LMG3426R030RQZT VQFN RQz 54 250 211.0 193.0 46.0
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TRAY
L - Outer tray length without tabs KO -
< > Outer
tray
+++++++F A+ A+ height
- A
++++++++++++++ +
| W -
1 e e e e e e i e e i e i o [ PO
— tra
[+ +++++++++++++ +[{0
++++++++++++++ 4+
> | |
{F+++++4F+++++++
i ‘— [ i
|
P1 - Tray unit pocket pitch
CW - Measurement for tray edge (Y direction) to corner pocket center
— CL - Measurement for tray edge (X direction) to corner pocket center
Chamfer on Tray corner indicates Pin 1 orientation of packed units.
*All dimensions are nominal
Device Package | Package | Pins | SPQ |Unit array Max L (mm)] W KO P1 CL Ccw
Name Type matrix [temperature (mm) | (um) [ (mm) | (mm) [ (mm)
(69
LMG3422R030RQZR RQz VQFN 54 2000 8x21 180 322.6 | 135.9 | 7620 | 14.65 11 |11.95
LMG3422R030RQZR.A RQz VQFN 54 | 2000 8x21 180 3226 [ 1359 | 7620 | 1465| 11 |[11.95
LMG3427R030RQZR RQZ VQFN 54 2000 8x21 180 322.6 | 135.9 | 7620 | 14.65 11 | 11.95
LMG3427R030RQZR.A RQzZ VQFN 54 2000 8x21 180 322.6 | 135.9 | 7620 | 14.65 11 |11.95
LMG3427R030RQZR.B RQzZ VQFN 54 2000 8x21 180 322.6 | 135.9 | 7620 | 14.65 11 |11.95
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