SA_ADC 100R713 SB_ADC 100R719 SC_ADC 100R725
© © scsB Near DSP
saapct ' R712 sBapci ' R718 scapci % R724
C7 C7 C708 C7
120p
100} 100} 100}
|- aGND
AGND AGND = AGND R411 22k
AGND AGND AGND VPAID
@ R412 2.2k
. DCPWM3A 3LL  SR-PWM-EE SR-PWM-FF DCPWMIA_ILL DCPWM2A 2HH SR-PWM-AA SR-PWM-CC RLYCTRLI! ;
DCPWM3A_3HH DCPWMIA_IHH DCPWM2A 2LL SR-PWM-BB SR-PWM-DD RLYCTRL22 H 3 R407 J TAG
Z : VP33D 10k
R416 | R417 R610| R611 o §
R418| R419| R420| R421 R422| R423| R424| R425 R703 R704 "(') &
% & Test_point
2 2k 2k 2k 2 2k 2k 2k 2k 2k AG! VP3.3D
2= AGND Near DSP
= Z cf =
< 2 1 R731 . AC)
S = ve33p —A XCL
C522 % § E P_WD_GRI ot 22u 220
g5 E _WD_G
2 8 2 9 €529 €530 oscusoxm c712
= P_SDA ED| ¢ [ 2.2u 0,022
AGND sl 2.2u -022n
P_SC glg| cr11
A wp ibd 3 —O RLYCTRLI1
DCOPP: = =
‘ 5 BAV9Y 5 BAVOY ? Ll o Ll Ll AGND
VP33AL CRRNER 8ZB2cR 25eg3eLEe 1833
| 17 | M| ) 28
AD_DCinput_OV 00 <<008 00NN SN IEI00NII<00QNSQ0QPR00Rr00000RMS .
AD_AIR_TEM AP = b1 289 ggege 02NS0RRAQLIAC0 2
R ge0a8R89ss %’gngEggQ§QQ§BQQSSBQQQQQQQEBE?)QQQ .
perwA AL e i o LR P
1 ) _Output_OC GPIO1EPWMEB 33 &3 &3 GUUUUUYY 2200 23 00 630 GPIOS7 [—37—0 RLYCTRL22
AGND 1| k VDDIO 3922532 SguIa=g s20F NS B o 1043/USBODP/SCIRXDA
l o520 | SRPWMCC O cPoTEPWITA B85535 90990009 8235 55  FE  SEPI042ISCITXDAUSBOOM [Hag— e
VP33A} BTTE ) DCSHORTO—¢ GPIOTIEPWME 56 &5 G6566666 5555 5% 2% EZEPIO4TEMIATISCITXDD
01 DCPWM3A_3HH O GriotaEPwMBASCTX s © 123 39O 3O GPIOAGEMIAGISCIRXDD
BAVSS BAV9 -1u DCPWM3IA_3LL —7| GPIO15/EPWMBB/SCIRXDB g 23 298 DI
A_ADC GPIO16/CANT. Qo ox goa VI
BAveg A =VP3.3D 0 | 2 o  £2%
_AD_DCinput AD_DCVOLTI AGND —0"| GPIO17/CANRXB/EPWMIB 5 55 z3 VDDOSC ]
C552 SR-PWM-EE O———7—| GPIO18/CANTXA/EPWM10A ° & IXR XRS
VDDIO 8 = X
1 01 SR-PWM-FF —57] GPIOT9/CANRXAIEPWM108 S o VSSOSC [571
AGND ] -1u GPIO20/CANTXBIEPWM11A a o 2 30 VP30 c519
2 5| GPIO21/CANRXB/EPWM11B o ° VDDOSC ﬁgw
VP3.3A iND | I} VREGENZ - 22n
D127 gavee VDD GPIO133 17— \op .
DCPWM2A 2HHo— 18] Shoon 50 VP33D 36%%3_““ AGND
0———5{ GPIOB/EPWMSA/CANTXB VDDIO -
5| GPIO9/EPWMSB/SCITXDB/SCIRXDA GPIO45/EM1AS (712
Tout_ADC LoD VDDIO VP30 37 22u
VDD GPIOA4/EMIA [~
Of 3| GPIO22/EPWM12A/SCITXDB GPIO66/SPISTEB —
fl SR-] PWM DD 54 | GPIO23/SCIRXDB/EPWM12B GPIO65/SCITXDA/SPICLKB [ AGND
AG! Il —557] GPI024 GPIOG4/SCIRXDA/SPISOMIB |59~
vP3 JD} VP3aT GPIO25 GPIOB3/SCITXDC/SPISIMOB/CANTXA 105‘0 CANTX
D95 D125 7 VDDIO GPIO62/SCIRXDC/CANRXA CANRX
: —5g | GPI026 GPIOB1/SPISOMIB
R125 —59| GPIO27 VDDIO % H\\ AGND
SC_ADC AD_DCTEMP  O——AAN ADCINC4 GPIOBO/SPISIMOB C538 2.2
_Output_OC AD_AIR_TEMPO— g6 O—eAPE ADCINC3 GPIO59 u
2.2u C_ADC ADCINC2 GPI0SE [jos
(;521 VREFLOC GPIO57/SCIRXDC
1 VREFLOA GPIOSG/SCITXDC (1o C539 22u
BAVS9 BAVS9 =] VSSA GPIOSS/SCIRXDB [gg — P3.3D
AGND 1}} AbI\J ’Tﬂ% VREFHIC VDDIO — H—“\ AGND
VP33t HessgoRer VDDA GPIOS4/SCITXDB [57—
_7;{ f_S; VREFHIA GPIOS3 [g5—
SB_ADCI ADCINAS GPIO52 [~g5—
SB_ADC ADCINA4 GPIO51 [~g4—
SA_ADCI ADCINA3 GPIOS0 53—
ADCINA2 GPIO49/SCIRXDA [—g5—
ADCINA1 STS g1 —
ADCINAQ g5 VDDIO [—oF sacey H M{ AGND
— ADCINCALO x9ax GPIO48/SCITXDA [
gExt Grioat [ €540 22u
h L00<
598 3333888 © 285588 _S8%2 3 <
2222277 T.f22222 03885808383 - So
C00ooLLELALD0000002229252998 0_020xn2922995
2n goo0oKrnEoroooggogogaaaaagaaag 03afEsco ao
LII<LIL>>>3>5>5>5C4<I<<I<<>>00000>000> SFFREFFS o>
I [<lokollolalol 1 ol
AR \
= é—‘ b9 B 882
AD_DCVOLTI £k L %Ll 9 9 b | (g 9
AGND DAC_1 b1k (3 g 9 9 Ll (8 8 o
oL _AD_DCinput_ 0—— NIENlE g g pey] (€ g GND
s c [} r L
™ 0.01 R. L 1 S|l Cch42 _|
00k = C541
C687 2.2u 2.2u
sC_ADdt o i
o
Cp48C547  C546 05‘55 C543
.2U
. uss . " AGND 2pu 22u 220 220 22u cang 100R707
| AGND
DCPWM3A _3H . Y4 GND . i1 1 R599 S ]
DCPWM3A_3HH AL Y3 ODCPWMIA_IH —AD_DCinput_OV C_ADCI k R706
DCPWM3A 3L 01 vs a3 2 ODCPWMIA_IHH A_ADC 100R602 C7
- 1 4 s C59 o s A
DCPWM3A_3LL A5 Y2 ODCPWMIA_IL
N 12 3 SRPWM-E 8 s oD |- “1 AGND 109 A_ADCI 1k R60B 10
DCPWM2A 2H O Y6 A2 ODCPWMIA_ILL
15 2 SR-PWM-EE = va 8 SR-PWM-D 59 C596 603 605 R604
DCPWM2A2HH O A6 N O DCPWM2A_2L 0 s CS_RTN_C
" 4 SR-PWM-F Y5 A3 SR-PWM-DD 120p
VP+5VH vee Al ODCPWM2A 2LL B A A 100) oo
SR-PWM-FF A5 Y2 SR-PWM-C
R549 22R MC74VHCT50A_SOIC14 12 5
Cs62 _[c560 _| CS561 SR-PWM-A Y6 2 SR-PWM-CC 0 R702 CS_RTN_A
1u 0.1u 0.01u SR-PWM-AA 131 06 vi |2 SR-PWM-B AGND AGND
VP:s\E Mlvee  arp SR-PWM-BB B_ADC 100R583 A (N PCB Ver.: 02
0 CsB — .
R550 22R NCT4VHCTS0A_SOICH4 . —_— BOM Ver.: B
C565 _[C563 _| C564 Trrered T
Loyal Hu
v TonT ool Wolfspeed.[—
ok el
120 n
P Tille
30kW Three-Phase Interleaved LLC DCDC Converter
= s e PR ument Number Rev
AGND 0 R588 e C P/N: CRD-30DD12N-K Oov2

5V Monitor, <4.2V turn off all PWM

|pate:_Friday, January 07, 2022

Fheet 1 of

4 I

3

T




1.99V

900V-—->2.48V
. bus voltage sam
R529
DC_FB O _AD_DCinput
1k
620K RS R526 S:BBL 0439i NearDSP
24K .2n
D [
. . “\‘AGND
vezsp C405 1u
P_WD GREEN P_WD RED VP33D [I- AGND
900V-—>2.48V
D102 D103 D104 AD_DCTEMP .
4 _AD ]
Raa7 339 bus voltage sampling 2
N N ' R694
RC-CL-170R-0805 | N R693
RC-CL-170R-0805 RC-CL-170R-0805
c408 peov o
R446 620K C698 1k _AD_DCinput_OV
0.47u R69R692 C699. NearDSP
43 44 10k 24K 24K 2.2n
T ! T
K K
= I
= = = AGND ) ) \“ AGND
AGND AGND  AGND
VPH5V
R440 VP3.3D
200 P_ADREF3.2V u32 C396 0.1u
sz o vee }—“\‘ AGND
3.3 }—m»‘ Zip wp /WP_PFC
VP3.3D|
R441 3 6
- ca 3 VP33A ) T o3 L A2 scL . P SCL
€398 C402 vo g 1 Ll cs92 AGND I[—*"{ vss spa l
0.1u 0.1u AzZ431 680p | 22u 24C16BT-ISN 438
) P_SDA R439
“» T T T “» T T ’ Ra4z e o o
‘ 10k
L 4.7k R437
AGND - VP3.3D
AGND
B TEMPERATURE MEASUREMENT AD_AIR_TEMP
VP3.3D R532 100 R534 3.3k NearDS]
VP+5V}
691 LM50¢IM3 e
10k - C494 _| 1 R533  C493
R689 1k 0.1u 470k 0.01u
Output_OC _Output_OC 0.01u
C492
C697
I 0.12n
AGND AGND
)\ PCB Ver.: 02
A —— BOM Ver.: B
Prepared by:
Loyal Hu
Wolfspeed. /=
Erapk Wei

Title

30kW Three-Phase Interleaved LLC DCDC Converter

ize

A3

ument  Number

P/N: CRD-30DD12N-K

Rev

0v2

bate: Friday, January 07, 2022

E]eet

2

1




DCPWMIA_1L O 12 S A VP13D
DCPWMIA_TH O 3 4 OSCS_RTN_A T
DCPWM2A_2L 5 6
DCPWM2A_2H 7 8 SCS_B
DCPWM3A 3L O 9 10 OSCS_RTN_B
DCPWMB3A_3H 1 12 0 (S_C
13 14 CS_RTN_C
CS_B 15 16 OCS_RTN_B
17 18 cs A
19 20 CS_RTN_A
21 2 oDC-OV
VP+5V 23 24 oDC_FB
= PIN2¥12-2.54-F
AGND
Hieght 4.5mm
13
SR-PWM-A 12 O Output_OC
C SR-PWM-B 3 4 Tout, ADC
SR-PWM-C 5 6 T ffiAcho
SR-PWM-D 7 8
SR-PWM-E 9 10 SCS_C
SR-PWM-F 1 12 SCS_RTN_C VP3.3D
PINZ62.54-F VPisY us7 1
T " GNDms1 GNDHsa |22
2 23
VIN1 VOUT1
N s » C501 Cp06
XRS VIN11 VOUT11 C499C500
VO1+ 102 4 21 0.14 10u = 10u  10u
VO2+ 3 4 VS+5V L R536 | NC VSENSE1/FB1
—5 6[— SGND 5 20
7*; 187* 10k > MR NC1 [ R540 100K
CANsv,GND‘\H 1 12 OCAN_5V VP33D R541 CE P pot1 2
PIN2%6-2.54-F T N 7| ene po2 |18 R541 OR
? XRS
& | ReseT nea -7
?5557 +—21 anp VSENsE2/FB2 [
o c504 | C505 101 vinz voutz -2
o & O c497__lc496 0u Mlvmee  § vouras [ o
) 1T anvooaisot —_— T AGND
B Ou 10u 10u 12 oNDHs2 £ GNDIHS3 [
0
8
R538 TPS70445P\VP_TSSOP24
12k VDD
o—

AGND

AG!

ND

od s o ]

10y 10u 10u  10u

C512C513 C514C515
22u 22u 22u 2.2u

PCB Ver.: 02

BOM Ver.: B

Prepared by:
Loyal Hu

Epproved by:
Erank Wei

Wolfspeed.

Title 30kW Three-Phase Interleaved LLC DCDC Converter

ize ument  Number

A3[ P/N: CRD-30DD12N-K

Rev

0v2

Date:_Friday, January 07, 2022 &eeﬁ 3 of 4

1




XHB2.54-2P-F
a1

1

SGND VPS5V AGND
= SGND = R595
T 10R
ca5 | ca4s R59 ca4s
|'SGND
T 0.1u C451 0.47u
0.15n R593 a3 330 NEAR DSP
ReT3 6206 Rass 1o 1 [l:AGND AD_DCVOLT1 U458 |0
VO2+O— AN RA82 2 VDD1VDD2 RA83 10K Uasa®| > - 1 5 o
D 21 yiNsvouT ERIN Ra87 2 AGNDl R A
R492 = L Ra%5 0k ot 6| Vo
R133 C446. 3 | VIN- VOUT- 2] 7
C237 ™ C452 +|2 OPA2376
12K R493 1M 4 5 o OPA2376 3
2.2n GND1GND2 = ©
22n VS+5V (9] 4.7n
RAQTTO0K = ACPL-C870-500E  —L- |I AGND
= GND Vin:800V-1.47V  AGND R486 =
SGND R494 150k pevor? " 10k AGND
C455 0.15n Max: 1.8V Vin:480V-0.82V { ]
U448 g =
SGND\\H‘S > senp C449 0.33n
i — outpu voltage sample
<[o oPA2376
o
SGND SGND =
= = SGND
R597 VS+5V VP3.3D
o1+
594 R569 NEAR DSP
0.47n C458 10R RS00 R502
574 560k T R495 2k T 0.47n C4620.47u > 10k 3K
‘\4? | Us0 . 15k
U4sA™|Q *
3 \
R575 c e 2 IR 5
12K 2| Vo DCOVP
o B TCLT1003 c463 VP3.3D
SSND“‘ R496 2.2k |2 Lm2903 LEU169
o 2.2n
CAN_SV
VS+5V — R598 -
OVP POINT: 1095V AGND 10R C AN
AGND | C475 0.01u
i car2 47 C474 0.1u
= 0.1u u 516 ,_{ :
SGND N
CA73 Tu CANSV_GND
514 22515 us3
20 Ok 1 veetveea [ ‘ Lo o Lo
B DC UVP CANRX 2| RXD CANH [ ™ 517
- <« ©
Senp VSV V33D CANTX 3o can 2 2
4
GND1GND2 [
SGND J; 1050
= NEAR DSP =
C465 R503 AGND CAN5V_GND
R506 1k T 0.47n 3K RS05
¢ ~¥|E Lm2903 Ust 1o
6 1 4
> D112 D114
7
C466l 5], Y9 N K DCSHORT % %
Q _ 2 3
0.15n udsB IS TCLT1003 C464 21WS-TP BAS2AWS{TP
R507 15k e B34
VS5V 053 47u LEU169 2.2n Y aalaald piy  BASZIGIP
T }E SMBJ15CA
R508 AGND
1k

UVP POINT: 175V

CAN5V_GND

2

N
Wolfspeed.

PCB Ver.: 02

BOM Ver.: B

Prepared by:
Loyal Hu

Epproved by:
Frank Wei

Eltle 30kW Three-Phase Interleaved LLC DCDC Converter

ize ument  Number Rev
A3[ P/N: CRD-30DD12N-K Ov2
bate: Friday, January 07, 2022 Eheet 4 of a4

1




