JIP2025

2 3 4 5 6
Revision History
Rev ECN # Approved Date Approved by Notes
El N/A 20-FEB-2025 Panacek Engineering sample (release candidate)
FLT : :
MP1 DC402 DCDC.SchDoc Rev A N/A 7-APR-2025 Panacek Release for production version
AN I ]vCcec4s VBUS [ ——>VBUS
7466105
48-V DC T inal — by Variant/Label Table
- erminals —>
P3V3 [ ——>>P3Vv3 Variant Label Text
ue2 VSNS [ —YSNS DC A EVM-RELEASE | Release for production
AW 1] PGND DGND [ DC402A_GaN-stage.SchDoc
7466105 R1 P5V<t— | DVDD5 VBUS [ —>VBUS
MP3
PGND DGND PWM_AH — PWM_H Sw ] R2 AR\
PWM_AL =
WM AL  F | im 3W
] PWM_L BOOT I:ﬁ] 7466105
I ] DGND Phase A PGND [} UU U
oo z
oz zZ
DGND PGND S= =
< Functional Isolation
CON y
DC402A-ReVvA _Interface.SchDoc P3v3 1] bvDD3
MOD_CLK
P5V [ ——P5v MOD B phA—— CLKIN
P3v3 [ —P3Vv3 ] DOUT
VSNS phA ) yong
PWM_AH { | DGND
PWM_AH [_—p5wmar CSA
PWM_AL [ ———— )
— DGND DC402A_AMCsensing.SchDoc
PWM_BH [ B
PWM_BL [
PWM_CL [ b——m— B
Control DC402A_GaN-stage.SchDoc
P5V<+—_ | DVDD5 VBUS [ —>VBUS
MOD_CLK CM
MOD D phA MP4
MOD_DphA [ —;35D-pr PWM BH Lo sw W A\  Motor Terminals
MOD_D_phC [ 0D D phC _ ~PWM BL ™ pywym L BOOT [ ————— im 3W 7466105
1
VSNS_phA [ —2SNS phA ] DGND Phase B PGND [ 1] ]
VSNS phB
VSNS_phB [ — 2 e—2ps 85 Z
V\fgﬁgpgg % VSNS DC S . DGND PGND gz £
-~ ensing e ision
P3V3<+— | DVDD3
MOD_CLK
MOD_D _phB L
] DOUT
DGND [ VSNS phB 7 ygns
—_I_ I ] DGND
DGND CSB
DGND DC402A_AMCsensing.SchDoc
C
DC402A_GaN-stage.SchDoc
P5V<+— | DVDD5 VBUS [ —VBUS
MP5
R4
—Ewm gr i ] PWM_H SW [} A A\
{1 PWM_L BOOT [ m
T ] _ 00T [ ——— ] 7466105
I ] DGND Phase C PGND [} UU U
oo z
az Z
DGND PGND =z =
Functional Isolation
P3V3<+— | DVDD3
MOD_CLK
MOD_D_phC L] CLKIN
] DOUT
VSNS phC ) yons
HW — | DGND
DC402A_Hardware.SchDoc csC

Hardware

DC402A_AMCsensing.SchDoc

licensors do not warrant that the design is production worthy. You should completely validate and test your design implementation to confirm the system functionality for your application.

R5 C1 c2 R6
pava | ——| ———t
100 50V 50V 100 1
220pF 220pF DGND Orderable: BP-AMC0106-LMG-MD | Designed for: Public Release [Mod. Date: 7/4/2025
Thevenin AC of the modulator clock signal for better signal integrit TID #: DC402 Project Title: 48-V GaN MotorDrive with AMC0106 i TEXAS
Number: DC402 [Rev: A Sheet Title: Block Diagram INSTRUMENTS
Texas Instruments and/or its licensors do not warrant the accuracy or completeness of this specification or any information contained therein. Texas Instruments and/or its licensors do not | SVN Rev: Not in version control Assembly Variant: EVM-RELEASE [Sheet:1 of 6
warrant that this design will meet the specifications, will be suitable for your application or fit for any particular purpose, or will operate in an implementation. Texas Instruments and/or its Drawn By:J.Panacek File: DC402A.SchDoc [Size: B http://www.ti.com

Engineer: J.Panacek

Contact:_http://www.ti.com/support

© Texas Instruments 2025

2

3

4




Place close to the GaN and on the same PCB layer

VBUS

——C200_A——C201-A—C202-A—C203_A
COG/NPO| 220nF | 220nF | 220nF
100V 100V 100V 100V
1000pF
Controls turn-on for LS
R200_A R201_A
DVDD5 AN ? AM-
fgg:lgﬂ 2.74 C205_A——C206A—C207A—C208_A
C214A=C209£—¢, 100V 100V 100V 100V
1ov 2.2uF 4.7uF 4.7uF 4.7uF 4.7uF
10uF
Place close to the GaN and opposite PCB layer
DGND
Controls turn-on for HS
U200 _A
0 R202_A R203_A
BOOT WA . WA
C210.A 274 14 | e VIN £
L00nF TP200_A
50V 10 HB -
1 hs sw |2 SW
PWM_H R2044'/;§,' 10.0 2.0 TP201_,:6,____________I
! |
PWM L R205 4, 10.0 3.0 1 PGND |2 | !
! i
1 |
Lc212 A —Lc213 A — 1 N¢ ! |
15pF 15pF 3| NC ! |
COG/NPO COG/NPO ] NC 1 |
50V 50V — NC | !
DGND —2 1 ne | !
21 \c (I | N |
OEND _16 | NC AGND 15 DNP Snubber (Optional)
LMG2100R026VBNR

A
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n-a-net-class-to-unconnected-pins

LMG2105 with
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Consider provision for

DGND

shoot-through protection
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Place close to the GaN and on the same PCB layer

VBUS

——C200_B——C201_£=C202_£—C203_H
COG/NPO| 220nF | 220nF | 220nF
100V 100V 100V 100V
1000pF
Controls turn-on for LS
R200_B R201 B
DVDD5 AN ? AM-
fgg:ﬁa 2.74 C205_B——C206_£5—=C207_£—=C208_§
C214H—=C209F—¢, 100V 100V 100V 100V
1ov 2.2uF 4.7uF 4.7uF 4.7uF 4.7uF
10uF
Place close to the GaN and opposite PCB layer
DGND
Controls turn-on for HS
U200 B
0 R202_B R203_B
BOOT WA . WA
(13530'?5 274 141 vee VIN |
n
50V 10 HB TP200_B
1 hs sw |2 SW
[ PWM H | R2044'B',' 10.0 2.0 TPZOl_?____________I
! |
PWM L R205 §,, 10.0 3.0 1 PGND |2 | i
! |
1 |
——C212 B ——=C213 B — | NC ! |
15pF 15pF 3| NC ! 1
COG/NPO COG/NPO ] NC 1 |
50V 50V — NC | !
DGND — N i |
—21 NC L
OEND _16 | NC AGND 15 DNP Snubber (Optional)
LMG2100R026VBNR

A
https://electronics.stackexchange.com/
questions/438215/altium-how-to-assig
n-a-net-class-to-unconnected-pins

LMG2105 with

(+0C)

A
Consider provision for

shoot-through protection
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Place close to the GaN and on the same PCB layer

VBUS

——C200_C—=—C201—=C202
COG/NPO| 220nF | 220nF
100V 100V 100V
1000pF
Controls turn-on for LS
0 R200_C R201_C '
DVDD5 . A
fggsﬁq 274 C205_C=—C206=€—=C207=
50V 100V 100V 100V
4.7uF 4.7uF 4.7uF
Place close to the GaN and opposite PCB layer
DGND
Controls turn-on for HS
U200 C
0 R202_C R203_C
BOOT WA . WA
C210_G 2.74 14 | e VIN £
v TP200_C
TSOV 10 | 1 _
1 hs sw |2 SW
[ PWMH |} R2044'(5,' 10.0 2.0 TPZOl_?.___________I
! |
PWM L R205 ,(, 10.0 3.0 1 PGND |2 | :
! |
1 |
—=C212 C —=C213 C — | NC ! |
15pF 15pF 3| NC ! 1
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50V 50V —2{ ne i !
DGND —— NC ! !
21 ne L i
DEND 16 NC AGND 15 DNP Snubber (Optional)
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shoot-through protection
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FID300 FID301 FID302
PCB PCB PCB
LOGO LOGO LOGO
Texas Instruments FCC disclaimer WEEE logo

LBL300

THT-14-423-10
Size: 0.65"x0.20 "

77300

Label Assembly Note

This Assembly Note is for PCB labels only

77301
Assembly Note

CE Mark

These assemblies are ESD sensitive, ESD precautions shall be observed.

77302

Assembly Note

These assemblies must be clean and free from flux and all contaminants. Use of no clean flux is not acceptable.

77303

Assembly Note

These assemblies must comply with workmanship standards IPC-A-610 Class 2, unless otherwise specified.

MH1 MH2 MH3

MTG_NoPads MTG_NoPads MTG_NoPads

MTG_NoPads
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Shunt: 1mQ
_IN +/-50mV/64mV
Current range: +/-50A/64A
Shunt
SW Node A A A Motor
z z
Motor voltage sensing (non-isolated)
R400_CSA
AMA— VSNS
1%
0805
100k C400_CSA
33nF
16V
80V (abs max) _ _
scaled to 3.3V DGND bvDD3
LR402_CSA LR403_CsA
210.0 $10.0 %glF_CS C402_CSA
n 4.7uF
TP400_CSA u
- 50V 10V
C403_CSA o
IT AVDD U400_CSA
1 DGND
0.01uF C404_ C405_QSA 4 8
470F 100nE AVDD DVDD
10V 50v
21 Inp CLKIN L R404,(5340.0 CLKIN
31NN pout 2 R405 ,(5A0.0 DOUT
4 5 —L—C406_CSA-C407_CSA
——C408_CSA  ——=C409_CSA AGND DGND 15pF/NP 15pF/NP
COGINPO COGINPO AMCO106DENR COGINPO) COGINPO
470pF 470pF ‘ DGND

Optional common-mode filter (DNP) High-side of the AMC is referenced to the switch node
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Shunt: 1mQ
_IN +/-50mV/64mV
Current range: +/-50A/64A
Shunt
SW Node A A A Motor
z z
Motor voltage sensing (non-isolated)
R400_CSB
AMA— VSNS
1%
0805
100k C400_¢sB
33nF
16V
80V (abs max) _ _
scaled to 3.3V DGND bvDD3
LR402_CSB LR403_csB
210.0 310.0 %glF_CS C402_CSB
n 4.7uF
TP400_CSB u
- 50V 10V
C403_CSB ]
IT AVDD U400_CSB
I DGND
0.01uF C404_ C405_(4SB 4 s
470F 100nE AVDD DVDD
10V 50v
21 Inp CLKIN L R404,(5580.0 CLKIN
31NN pout 2 R405 ,(980.0 DOUT
4 5 ——C406_CSB-C407_CSB
—==C408_CSB  ——C409_CSB AGND DGND 15pF/NP lSpF/NP
COGINPO COGINPO AMCO106DENR COGINPO | COGINPO
470pF 470pF ° DGND

Optional common-mode filter (DNP) High-side of the AMC is referenced to the switch node
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Shunt: 1mQ
_IN +/-50mV/64mV
Current range: +/-50A/64A
Shunt
SW Node A A A Motor
z z
Motor voltage sensing (non-isolated)
R400_CsC
AMA— VSNS
1%
0805
100k C400_¢sC
33nF
16V
80V (abs max) _ _
scaled to 3.3V DGND bvDD3
LR402_CSC 1R403 csc
$10.0 $10.0 C401_CSG=—C402_CSC
100nF 4.7uF
TP400_CSC 0
- 50V 10V
C403_CsC .
IT AVDD U400_CSC
I DGND
0.01uF C404_ C405_(SC 8
470F 100nE AVDD DVDD
10V 50v
21 Inp CLKIN L R404,(;5€0.0 CLKIN
31NN pout 2 R405 ,(3€0.0 DOUT
4 5 ——C406_CSE-C407_CSC
—=C408_CSC  =—=C409_CSC AGND DGND 15pF/NP lSpF/NP
COGINPO COGINPO AMCO106DENR COGINPO | COGINPO
470pF 470pF DGND

Optional common-mode filter (DNP) High-side of the AMC is referenced to the switch node
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Q500
STH310N10F7-2 VBUS
N L500 __
VCCas 3 2 Y VBUS
I3l 0.165mOhm
0.47uH
|
——C500 D500
220nF SMAJ64CA Bus voltage sensing (non-isolated)
100V 64V R500
A VSNS
1 _l+cs01  _1*+cs02 1%
—=—=C504 -T~sov -T-sov  gRS501 0805
U500 100V 150uF 150uE 322k 100k LR502 €505
4.7uF *1% ——33nF
6 5 0805 16V
L 506 ANODE GATE 4.29k
——C507 25V
220nF 1uF 1 4 80V (abs max) 1
100V e CALCRE | scaled t0 3.3V DGND
R503
s 3ol En GND |2 x
Caution:
PGND .
[ PGND ‘(r)PSOO LM74700QDBVRQ1 Braking the
PEND PEND motor will cause
VBUS rise and
may dammage
the system!
VBUS U501
P5V
R504 . I Lsor
VWA VIN BOOT I R505 T
—— Y Y Y\ P5V
100nF
Lrsos 2 . SOV 33uH 0
3100k [ ] EN SwW LR507
340.2k
——C509 —=—C510 4
100V 220nF RuSHIE 6 R508  pcpc EN
PG MA C511 C512
4.7uF 100V = _—
0 22uF 22uF
‘:R509 $R510 5 16V 16V
$100k $64.9k 7S lrs11
9 $10.0k
EP _l
GND L
DGND LMR38010FDDAR
DGND
Note: 0-ohm resistors allow for disconnecting power when supplied externally
Optional 3.3V power supply for C2000 Lanchpad
L502
78438335047
Y Y YN x—“—__P3V3
P5V U502 $R513
——c513 3$51.0k
——— VIN sw |2 100nF cs14
C515 50V i P, _1 100nF
——=cs517 ::ég?/"F oo EN o |2 T sov T
50V 10uF <R516
10pF o L2 $22.1k
DCDC E
TP501 GND -2 DGND
DGND LMR50410YFQDBVRQ1
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Optional protection: Use Si diodes with low |_R leakage !!!
P3V3
1 Pull-down resistors set default logic value during MCU reset
T T |
DGND  $R600 SR601 SR602
P3v3 P5V DGND $10.0k $10.0k $10.0k DGND
J600 J601
< To AMC0106 modulators P3V3 R603,#'0 ; o o i —— PEV - N N—-L N\ PWM AH ; o o i
=TO OT% DGND RE05 . 100 PWM_AL =TO OT%
———— MOD_D_phC O O AN VSNS_DC PWM_BH O O
MOD_C_phC 7 8 R606 ., 10.0 7 8
O O VSNS_phA PWM_BL O O
915 ot R607,,,,10.0 VSNS phB PWM _CH 910 o+
U609 e U 15 o2 R608 ,\,-10.0 VSNS_phC PWM_CL Lis ofl2 MOD_D_phA
4 2 13 14 13 14 MOD_C_phA
MOD_CLK =19 O35 519 O 7%
MOD C phB 17 8 8 18 ==C600==C601=—C602=—C603 1R609 LR610 LR611 7 g 8 18
SN74LVC1G17QDCKRQL 555 0h 19 [5 ol=2 50V 50V 50V 50V $10.0k $10.0k $10.0k 195 ol R612 >P3V3
Optional modulator CLOCK buffer 2200pF| 2200pF| 2200pF| 2200pF 10.0k
CMP-0075442-1 Piv CMP-0075442-1
Lrots Re13 Re14
20 0 DGND DGND 0
SR616
For compatibility with other Launchpads $10.0k For compatibility with other Launchpads
R615
10.0 PCB Temp. sensing
l:lNT6OO MOD_C_phC
NetTie —=—C604 3 RT600
NTEOL 50V $ 10k
- MOD_C phB 2200pF TMP6131DYAR V2.5V @1 mA
Net-Tie D)e(ﬁ4
NT602  mop ¢ phA bavag ) 1 R619
- DGND 470K
Net-Tie 150060GS75000
Clock return for SDFM module Green
To the C2000 Launchpad |/ D605 V=175V @1 mA
A
R620
P5V< 2 ’ 1
1.60k
150060RS75000 1
Red DGND
P3V3
A U600B
5 vee oenp |2
SN74LVCIG17QDCKR!
C605
||
]
100nF
S0V DGND
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