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Revision History

Rev ECN# | Approved Date Approved by Notes
N/A N/A N/A N/A N/A
INPUT 1A =
VIN PSFB: PLACE R1 R15 R127 R128, DNP R16 R129
SHB: PLACE R16 R129, DNP R1 R127 R15 R128 i o2
5 ? BIAS_DGND 30
4
D_l._I /N i g VMID VMID AGND o o AEF Board Interface
= R4 | - Sse—— | [rs —:— BIAS_AGND z . v
$100k 2100k [+c5 BIAS_VI —0 o BIAS_12V —.12\/
+c1 600V ca C56 & 7 8 AGND
PGND 600V c3 ce 1200F 047uF | 630V VBAT BIAS_VI SIAS VTN g © BIASKAGID o
%4 iR6 120UF 0.47uF 630V iR7 630V 0.01uF bt 9 10 T, 5v0
1 2100k 630V 0.01pF 2100k D5 o o 5.
R16,, O
8199 ) ) y R129" 0 o FLE-105-01-GR¥-105-01-G-¥-105-01-G- 3A FLE-105-01-G-DV
1
PGND PGND LEAD EN 1SO 12V| 1 EAD EN 156 Ty 6
S 2 [ gl [EAD 150 12V _LEAD IS0 12V L
VIID R132, 0 VIID1 R2G,, 0 VMID2 VIN BIAS_HS_12V LAG_EN_ISO_12V T 35 4 8 olz ACABE ~]_AGNDP
R4 R5 R6 R7 are used for voltage balance. R133, 0 R113, O s 6 5 LEAD_ISO -5V _L
; VIN BIAS_fHS_12V o O LEAD_ISO_5V =22 oY
It has extra leakage current, so only place in SHB topology. EN_12Vv EN 12V 5: 8 o O 7 EE—
Place in SHB topology. 10 o O 9 [AG 1SO 12V LAG_ISO _12V_L
EN _5V0 ENIEY0 7 2[5 ol e o L[ AGNDM
PGND AGND g 14 13 LAG ISO_5V L
AGND 9 O © LAG_ISO_-5V_Lf—n2m=t oV
PRIMARY SIDE PGND AGHD — 1 BIAS AGND o FLE-107-01-G-DV
HS BIAS CARD BIAS CARD 5575t 01.6.0v
LEAD_HS PWM — i =451 i EVD 5V0 |
LS PWM | EAD LS PWM AGND AGND SECONDARY SIDE
<
¥LEAD_EN_ISO_1b% 12 VBUS '_><_'
12 [ olu J
EN DRV I FAD EN DRV Lo o2 .
O O 4
615 ols TP1 TP2 '_><_' ACL1 PWM S e 1B [ olu T ACL2_ PWM
4 3 1 1 12 VOUT
LEAD_OC_H 2 8 8 L 12V 2 8 8 10 SV0 ®
PSFB: PLACE | | 715 ols8
e FLE-106-01-G-D\-A SHB: DNP >< 2 D & 2
1 O O
LEAD_HS_TEMP N EN_SR 1 2 EN_ACL
LEAD_HS_TEME ' | EAD_sw R EN_SR 0 o EN_ACL
LEAD LS TEMP ~\=rm T TEmp iR | EAD SW ><_ SR1_HS PWM e FLE-107-01-G-DV SRIRSRE SRL LS PWM
<
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y 20
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4 3
2 12 O
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LAG LS TEMP_~\A=T5 TEWP
LAG GaN FAULT
EACKGANEEARET PSFB: PLACE
J11 SHB: DNP .
LAG ISO 12V L e 13 © TP13TP14 R33
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LAG IS0 -5V L 2= Ts5 BV T © © e LEINDIY D DGND
CLP-103-02-G-D PGND R77
AGNDP
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1 2 3 4 5 6
Control Card Interface TEST
J8
1 o o 2 J9
3 4
5 8 8 6 test2 121 o o 122 PMIC_SAFE_OUT1 1
AGND <t 7 O O 8 123 lo o+ 124 3 LEAD EN DRV 3Vv3 3Vv3
DAC1 9 10 DEBUG1 R53,, 0 DEBUG1 MCl3 126 LEAD EN DRV_MCU 2
O O £>AGND Lo o1& }
A | HV 1 11 o O 12 1 HV 2 127 lo o+ 128 U14A
AGND < 13 |5 ol 14 DAC2 test3 120 | 5 51 130 sR8 R9
VLV 1 515 ol 16 Bl 5 ol 13 37.50k 7.50k
715 ot 18 VLV 2 test4. 133 | 5 o f 134
AGND <t 1o o T2 AGND<t 15 o0 o3¢
1LV 1 21 o O 22 AGND 137 o O 138 PMIC_SAFE OUT1 4 o o
28 15 ol 1LV 2 B9 1§ of 140 6 LAG EN DRV
V_HV 1 25 o O 26V HV 2 141 o O 142 LAG EN DRV_MCU 5 !\Dl \DZ
21 | 5 o-28 LHVFILTER u3 | 5 ol 144 U128 X R\
2 15 o320 TLv 1 “s | § o 146 «~ Red «~ Green
3115 o232 w7 1§ of 148
B 15 ol 3 1 | 5 ot 150
AGND< 3B 15 of36 1115 ol 152 AGND
37 o O 38 >AGND 153 o O 154 ERRORSTS 9 GaN_FAULT
— 39 o O 40 155 o O 156 8 LEAD EN_1SO_12V —
41 o O 42 AGND<t 157 o O 158 ISVO LEAD _EN_ISO_12V_MoyJ
43 15 ol 159 | § o 160 s RIL
45 46 161 162
o O >AGND lo o
AGND< 0 o8 |5v0 1o o+ 0
LEAD HS PWM 49 o O 50 SR1 HS PWM 1 165 o O 166
LEAD LS PWM 51 o O 52 SR1 LS PWM 167 o O 168 = AGND
LAG HS PWM 53 o O 54 SR2 HS PWM 169 o O 170 ERRORSTS 12 DGND
LAG LS PWM 55 o O 56 SR2 LS PWM PMIC_COMP2_IN+ 171 o O 172 PMIC WAKE2 11 LAG_EN_ISO_12V
0015x and P65x compatible PMIC COMP2 IN- 173 o O 174 LAG EN _ISO _12V_MCi8
PROFILING1 57 o o 58 ACL1 PWM PMIC_COMP1 IN+ 175 o O 176 014D
DEBUG2 59 o O 60 ACL2 PWM PMIC COMP1 IN- 177 o O 178 ERRORSTS
PROFILING2 61 62 179 180 |
EROFIL 5T STa AGND<t 0 © {5v0 LOGIC CIRCUIT
B 65 66 HSEC8-130-01-L-DV-A
AGND< EN_CAN 67 o O 68 EN SR C89
CAN FLT 69 8 8 70__EN_ACL 11
118 &l 72 EN5WO I U4A
73 o O 74 EN_12V 25V LEAD GaN_FAULT 2
| HV FAULTR63,\ 0 | HV FAULT ALT 76 [ 5 S 76 0.1pF :gsl\? 4 R34 o GaN FAULT
DEBUG1 R64, 0 DEBUGL ALT 77 78 14 7 LAG_GaN_FAULT 1 166'
THV OC _RIZWOTHVOCAT 70 9 T80 RXD Ve vee  owe AGND O-1uF SN72AHC1G08QDBVRQL
nSTB 8L [ 5 ol 82 TXD UT4E Q Q goe\?
83 84 |
AGND< A0 85 8 8 86 150 LV 1 1LV 2 2200pF
AL 87 |5 ol 88 R82,, 0 LEAD EN DRV_MCU
RSS@'A:; 0 LEAD _EN_ISO 12V _ALT 89 o O 90 testl " LEAD _EN_ISO_12V_MCU AGND
R33,, 0 91 92 T HV 2
7 LAG_EN_ISO_12V_MCU 93 8 8 94 GaN_OC 1 $R91 <R95
LAG_EN_DRV_MCU 95 o O 96 LEAD EN ISO 12V 1 R13#' 0 23.30k 33.30k I_LV =lout *0.05/1000 * 100 + 1.1 = 1.1 + 0.005 * lout 3v3 T HV 1
AGND <t 97 o O 98 15v0 U2 GaN_OC 1
99 o O 100 _GaN _OC 2 1 I_LV =300A,V =26V OC=+296A b1
ot [ 5 S| 102 GaN FAULT 16 | ypp 3 3v3
LEAD_EN_DRV_MCU 108 5 S 104 A2 RB521S30T1G 4
LEAD_EN ISO_12V_MCU 105 o O 106 A3 PMIC COMP1 IN+ PMIC COMP2_IN+ J18 LEAD HS TEMP 12 SOA DA 13 R35 ®
107 o O 108 | HV_OC_MCU R57,, 0 | HV_OC PROFILING1 1 | m LEAD_LS TEMP 14 S1A 100 ‘;Rl4 C105
109 o O 110 | HV FAULT MCU R72::: 0 | HV FAULT PROFILING2 2 | @ LAG_HS TEMP 15 S2A >10.0k IZSV
AGND w [ 5 5] Isv0 $R96 $R87 DEBUGL 3 [ o LAG_LS TEMP 1] 238 0.1y D14
3Vq./ﬁ§)'.'.'m PMIC SAFE OUTILS | 5 & | 114 PMIC WAKEI I $1.00k $1.00k DEBUG2 4 | o AGND RB521S30T1G
KT us [ 5 ol us I_LV= 2.2-0.004 * Isec 5 | o LEAD OC H 1ol <o o8 L3 R36
SM0CAN  u7 | 5 S 18 LEAD OC L 5 s1p 100
C |3v3} 119 o O 120 RST \v/ v I_LV=-100A,V=2.6V OC=-100A PRPCO05SBAN-M71RC LAG_OC H 2 2B
I AGND AGND AGND LAG OC L 4 s3B
HSEC8-160-01-L-DV-A-BL ——C70 C71
A0 10 7 50V 50V
Al 9 22 Ne 2200pF 2200pF
R 5VOTCAN R97 " pMIC WAKEL AGY\ID AGND
6 N 8
CAN oa IR134 [R135 v &N €
R80 ' 310.0k $10.0k AGND TMUX1309QDYYRQ1 AGND
BIAS VIN 30 BIAS VIN R92 o J
3v3 T HV 2
>AGND, 3.65k lc73 TP_H0.45P0.75 3v3
50V AGND GaN_OC 2
. 13 SR93 00wF IP4 D11
— vee CANH 230.0k ) — RB521S30T1G I_—‘
TP_HO0.45P0.75 R125
C52 10 | \sup AGND  AGND LEAD HS TEMP B vl
100nF CAN_WAKE LEAD LS TEMP 100
50V 5 1vio LAG _HS TEMP
AGND R17 LAG_LS TEMP
XD 1 12 - e a  CANL BUS CANH BUS
3v3 LB N o CANL BUS LEAD OC H
PMIC WAKE2 .. 7 $R18 LEAD OC L
W= g INH 260.4k c21 — LAG OC H
CAN WA}sE 9 11 LAG OC L
R710 | WAKE e ¢ - ——c107 ——c1o08
C22 R94 CAN FLT 8 |=—— $R21 100V A2 50V 50V
25V 100k nSTB 14| 2ULT 260.4k 4700pF AGND 23 2200pF 2200pF
0.1pF EN CAN 6| oiP R22 CANH_BUS R23 v v
D T 24V e 1.00M AGND AGND
AGND AGND RXD 4 exp GND |2 c23 | $R136 $R137
— v 7 1] $10.0k $10.0k AGND AGND
TCAN1043ADYYRQ1 AGND AGND 200V
0.01uF
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Primary Voltage: AMC3311 + TLV9001

Primary Voltage: AMCO0311 + TLV9001

3Vv3

IC96

3v3 25V
0.1pF

8 AGND

VSNS OUTP_2

VSNS OUTN_2

V_HV 2

[Mod. Date: 11/12/2024

U9 1ISO 5V
I I ¢ C78 25V LEAD 1SO 22V L R30 a T
C C80 C81 1 16 | 0.1uF AN
25V TuF 50V DCDC_OUT DCDC_IN Il— ca1 lc44 2.00k
0.1uF | 25V 2200pF 2 15 1uF 25V R37
e’ e’ DCDC_HGND DCDC_GND 2y 0.14F o
5 3 HLDO_IN DIAG 4 V8 - b1 o5
AGND — AGNDP AGNDP a7V 25V
NC U44 13 $R42 ; ; : 0.1pF
NC LDO_ouT 2475k DNP R30,R37,D10 in Havok Bias Card SOV Ul12
® > _{ HLDO_OUT vDD |2 .
L l 5 1IN p | LLVSNS OUTP l AGNDP vopt Vo
cs c8s5 oy =—=C82 —=cs83 VMID R104 R105 R106 R107 2 {uin vouTe 2
25V 50V 7 10VSNS_OUT! 50V 1pF 5 5 ’
0.1pF | 22004F HGND OUTN —————— 2200pF | 25V 845k 845k 845k Rr108 3 5
o 0 .00k co7 SHTDN VOUTN
e’ HGND GND e’ e’ S0V 4 s
AMC33110DWERQL 0.01uF bR ez
AMC1311BQDWVRQL
AGNDP AGNDP AGND
VvIN _R43 Ra44 R45 RS51 AGND AGNDP P2P, Use AMCO311-Q1
845k 845k 845k
29,00k —Lcss c87
50V 1 3v3 3v3
0.01uF I
< 220pF
16V css C99
N R59 25V 25V
AGNDP AGNDP 15 0K 0.1pF 0.1pF
AGND AGND
3v3
R119 0 u1i3 VSNS OUTN 2 R60 100k 4 001QDBVRQL
VSNS_OUTN R61 100k 4 > TLV9001QDBVRQ1L R112
PGND AGNDP 1 R113 V HV 1 VSNS OUTP 2 R65 10,0 ° 3 100
vsNs outp RE6 3 |, 100
PSFB: V_HV=15/10*1*(9.09/2544.1)*VBUS=0.00534VBUS 220pF:
o 220p 16V 101
VREF =3V, Range: 562V max 16V 905R68 sR116=—C102
Co1 30 315.0k | 220pF AGND
220pF AGND « 16V AGND
16V AGND [ V HV 2
AMC0311: V_HV=15/10*1*(9.09/2544.1)*VBUS=0.00534VBUS v
SHB: V_HV=15/10*1*(4.70/2539.7)*VBUS=0.002775VBUS AGND
AGND VREF =3V, Range: 562V max
VREF = 3V, Range: 1080V max
Secondary Voltage: Resistor Ladder
VBAT VBAT
:Rgl ‘:RQS
49,9 20
N4 N4
AGND AGND AGND AGND
V_LV=Vout/12.05*2=0.166* Vout  V_LV=Vout/12*2=0.1666 * Vout
VREF =3V, Range: 0 ~ 18.1V VREF =3V, Range: 0 ~ 18V
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1 ‘ 2 3 2 ‘ s .
Primary Input Current: TMCS1133 Primary Input Current: Current transformer + TLV365
3v3
by = 3v3
L 3v3
BLM15AX6(1SN1D
C75 C76
1pF 25V $R79 £R103 Close to DSP T1 C29
25V 0.1pF $10.0k $10.0k 5 6 o R25 25V
U —{NC NC —— 0.1F
AGND 3 NC B N N 1.00k AGND.
9 6 R40 | HV 1 —— NC NC [—g— D6 D7
VS VOUT M- L 4 NC f——
10 _lvs 0 10.0 L 1Ine NC 22 4 2 6
VIN =z R11 _ | HV OC 3 ", $R28 $R29 JR39 R27 | HV 2 R67 gl HV FILTER
_I_l_ IN+ 100 LEAD SWIR 4 7150 7150 7150 3 10.0 1.00k
2 —| 4 > C77
- —‘
VBUS | — RAUIEy €100 220pF IR3s €30 Cc51
3 8 5 50V 16V 32.00k 220pF 50V
T voc NC —=— 2200pF verix 11 | [ | 2 RL e lev 2200pF
GND | FC-SCT2010-100T 1.00k ACHD
FC- - us AGND AGND
gR111 TMCS1133B2QDVGR AGND AGND $R32TLV365QDBVRQL
$3.65k C35$2.00k
50V
° 10pF Close to DSP
AGND )
$R114 I_HV=(|lpri / 100| * 5) * 2 = 0.1 * |lpri|
31.00k C103 v
220pF VREF = 3V, Range: -30 ~30A AGND
p 16V R115 I_HV_FAULT
100
4
AGND C104
50V
2200pF .
Rsense = 0.05 mohm Secondary Inductor Current: INA296
AGND 3v3
I_LV =lout*0.05/1000 * 100 + 1.1 = 1.1 + 0.005 * lout
OC =3.3/4.65*1000 * 2.5/50 = 35A
VREF = 3V, Range: -220 ~380A C42
I_HV = - Ipri * 50 /1000 + 1.65 = 1.65 - 0.05 * lpri VREF =3V, Range: -27 ~33A 25V
0.1uF
3v3 u7 AGND
vour Ra7
10.0 6
N Close to DSP
C45 8
220pF * s Re2 LV 1
vBAT RS2 16V 1 ) 10.0 I
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