1 2 3 4 5 6 ‘ 7 8
Analog I nterface CU_GPIO R30 PH1_PRI_PWMA
LLC Control Stage e IR LI
g PIO R33 PH2_PRI_PWMA
CU_GPIO R35 PH2_PRI_PWMB
CU_GPIO R99 PHL SEC_PWMAH
R7 H1 SEC_PWMBL
GP109 not need for McU Brd MCU_GP109 R38 C
VPRI R1 MCU A5 c74 |
0 1100pF
VSEC R2 MCU A6 c75 | MCU_GPIO8  R37 PH1_SEC_PWMBH
a0 1 [T00p! RE HI1]SEC_PWMAL
IPRI1 MCU_A8 c76 | GPIO7 optional for CLB SR MCU_GPIO7 __R100 C
0 1 pf R23 C
IPRI2 R12 MCU A10 ¢8|
0 11100pf
U_PMP41017_HSEC120 ISECL R13 MCU_A7 c8 | MCU_GPIO10 , R40 0 PH2 SEC PWMAH
PMP41017_HSEC120.SchDoc 0 | [T00p! H2_SEC_PWMBL
MCU_DACA CU_B3 MCU_DACA Nt ISEC2 R14 MCU_A9 cs4 | GPI013 not need for McU Brd __MCU_GPIO13 _R102 NC
MCU_AL 8 CU B2 = pINg 0 11700p!
MCU_B6 o oe CU B12 PINS VCRpl R15 MCU_B6
MCU_A4 o olz CU B4 PINT 100R P
MCU_A! o o CU BIL PING VCRn1 R16 MCU_B14 c@_| MCU_GPI012 , R101 PH2 SEC_PWMBH
MCU_A S o CU_B5 PINL 100R T00pF R10 PH2 [SEC PWMAL
MCU_A10 S o128 CU_C PINL3 VCRp2 R17 MCU B10 87 | GPIO11 optional for CLB SR MCU_GPIO11 . R4L C |
MCU_B10 S o2 CU_A PINIS 100R 1 [T00p! —R24 C
MCU_BO S o ICU_A PINL? VCRn2 R18 MCU_A3 c89
MCU_A7 2015 o CU_B14 PINIS 100R P MCU_GPI040
MCU_A12 25 5 CU_Cl14 PIN2L MCU_GPIOA41L
R 210 o >DGND-s PIN23 ——>DGND-s $
- — - -5 <] ’
AGND-s<—e5 Gpio 19 ST CU_GPIOZ 15vees AGND-s v svees AGND-s PEC OK's R43 0 MCU GPIO22
CU_GPIO 3015 ol2 CU_GPIO5 PIN29 AC OK's _ R45 0 CU_GPIO33
CU_GPIO 32 15 ol3L CU_GPIO6 PINSL URAT1 RX_s R46 0 CU_GPIO16
CU_GPIO 34 15 olss ICU_GPIO7 PING3 CU GPIO17 _R48 0 URAT1 TX s
P 3 P
oo $ 15 o e PINGS
SVRET) O O ¥ PIN37
CU_GPI1010 o O CU_GPI014 PIN39 URAT2 RX RS50 0 __MCU GPIO28
CU_GPIOIL CU_GPIO MCU_GPIO29 _R52 0__URAT2 TX
Fl016 O O = P10 PIN41
CU GPIOLT O O CU GPI02L PIN43
50 o O U PIN45
CU_GPIO18 o o CU_GPI022 PINGT
CU_GPIO19 50 15 o4 CU_GPI023 T piNdg
CU_GPIO24 52 | 5 o lsL CU_GPI0O28 PINSL
MCU_GPIO25 5415 olss CU_GPI029 PINS3
MCU_GPI026 56 55 CU_GPI030 t
e N e Connector
CU_GPIO32 60 |5 o0 CU_GPIO34 PINSS 4 HV_BUS
CU_GPIO33 6 [ o6l CU_GPIO37 NG T J5
U_GPI040 415 o8 CU_GPI035 PING3 ;___ 22
U_GPIOA1 CU_GPI044 PINGS o3 GNDep el 22 CTi+ Bk
CU_GP1047 SFM-130-01-S-D CU_GP1058 PING? ° A ° 1 CT1- oTL
CU_GPIO59 CU_GPIO60 F piNes e AC OK e 20 Cro+ v
CU_GPI048 CU_GPIO54 PINTL p<4 PEC_OK e 19 CT2- 5
CU_GPI049 CU_GPIO55 PINT3 - TX-PFC @ 18g—>AGNDs = erm
CU_GPIO50 CU_GPIO56 PINTS p< RX-PFC PN I
CU_GPIO51 CU_GPI057 = pINTT PINTS b4 DGND-p <4l T
CU_GPIO52 CU_GPIO61 PINTO PINGD o LLC-DRV-2L el
— — e 11 _12Vdp oL
| 12 LLC-DRV-IL ol L
;__1 o 12Vce-s
ol 14 LLC-SW2 [LCsWa @_| 1L__PHI SEC PWMAH
| 15 LLC-DRV-2H CLCDRVIH @ | 10 PHL SEC PWMAL
@ 16 12Vp2 Tovo2 @ & PHL SEC PWMBH
oL @ 8 PHL SEC PWMBL
o 18 LLC-swi e | 7 _PH2 SEC PWMAH
Lo LLC-DRV-IH @_| 6 PH2 SEC PWMAL
o2 @ 5 PH2 SEC PWMBH
H @ | 4 PH2 SEC PWMBL
Secondary Side 12 to 5V FTIS-120.01:G-S.RA S raz R
e 2 URAT2 TX
Bl
12vdp uo
S-123-01-G-S-RA
3. En out 2 SV3D DGND-s
U1l C77 1 R4
UL 25V 9 cs8
12Ve-s c3 5 g 0.1uF 4 > 25V 1.96Meg
T 2| un asT b5 2 [ o Vs GNDc-p FB GND 0.1uF
—Lc1 —ch 25V — Sv'i'c-s C105 TPSTAZIDIDBVR GND
8, 3 Y . c-p
25v [ 25v syees T o] BV sw 0.10F 10uH ) N 25V
OwF | 22uF RIS 1 EEES @ C5 C6 0.1uF
R3 10.0k R20 R6 25V 25V EN GND -2
A oo B 22uF | 22uF s
DGND-s TLV71333PDBVT DGND-s VCR Sense
0 S 100k 73.2k
DGND-s TPS562211DRLR 1.18Meg
v
GNDc-p 3V3-s VS1
N PMP41017_CST.SchDoc
DGND-s crir e, VCRN [ —YCRnL
Rt SIL_cr  VeRP Rl
cm_Dias 9
—=—— 1] Vbias I-reso [ o—————
—L 108 100k 3V3-s—— ] 3Vec  AGND-s _——1>AGND-s
16V R64  vem bias
1uF Tk
LYo vs2
R22 PMP41017_CST.SchDoc
109 CT2+ VCRn2
) o1 CT* VCR-N [
Primary Dri e oot el s R
rnmary Drive DGND-s DGND-s {1 Vhbias l-reso [
AP \vd TLV431BCDBZT 3V3sb—— J3Vec  AGND-s [_——>AGND-s
AGND-s
R68 R69 —LC111 :I:c112 R70 R71 —Lcna 4:0114
100k |10.0k 100pF | 100pF 100k |10.0k 100pF | 100pF
u14 12vp1 U15 12V
PH1 PRI PWMA R73 1] A VDA |18 C116|| _4.7uF _LLC-SW1 PH2 PRI PWMB R74 1] A vooa |16 C124||__4.7uF_DGND-p anary Communicate GNDe-p DGND-s
. 35V ' 35V
PH1_PRI_PWMB 100 R76 2| e ouTA o185 LLC-DRV-IH PH2_PRI_PWMA 100 RTT 2 | e ouTA 545 LLC-DRV-2L
C110
3v3-s} - 31 vea vssa (14 LLC-SWL 3V3-s} 100 31 vea vssa (14 DOND-p V3 O.duF U13
GND ne L2 Sio 4 eND Ne 1 veer veez (1€
R72
DISABLE NC 12 12Vdp ooV I 5. bisABLE NC 12 12vp2 PEC_OK 3.l INa ouTA |24 PFC OK s
o VobB | |-LL C123|| _4.7uF DGND-p 50V 6. or voos |1 C117||__4.7uF_LLC-SW2 AC_OK. R 4 e oute |12 AC_OK_s
35V R80 1000pF = 35V
e ouTs A0 LLC-DRVAL b 7] e ouTs 10 LLC-DRV-2H TX-PFC R3S 5.0 nc | 12 URATL RX s
— 8 1 vear vssg |9 DGND-p — s [pvee) vssp 9 LLC-SW2 RX-PFC 100 5| outp D keld URAT1 TX s
—==C127 —=C128 10
ENL EN2 =
0.1uF UCC21540DWR 0.1uF UCC21540DWR 121 ==C122
0.22uF 0.22 uF 2 9
R81 RS2 GND1 GND2 (——
100pF . 100pF | 100pF 8| o0 o | I3
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Ir and Vcr sensing with CT
-reso
D3_VS1 D5_VS1
BAS316,115 BAS316,115
CT I+
CT I- SR83_VS1
10.0
D4_VS1 D6_VS1
BAS316,115 BAS316,115
AGND-s
AGND-s
Vem_bias C129_vs1
CT+ R84_VS1 - 1
" Vbias 11
CT+ 6.3V
DNP $R85_VS11uF
LR111 VSl ——C130¥ST131 VBl 2 AGND-s VCR ) ) _
3 25V 39nF R112 VSl 3.00 k 3 VCR sensing design process:
1.00 k DNP 100k VCR-P
CT- o Rild4 WRE n 4 1, get the peak-peak voltage of the Cr (resonant CAP) @ min Vin and full load;
CT- o
€133 ys1 2, select the CT and its turn ratio N:1;
——{3Vee
AGNDs glol\i”: 3, select Cs (sensing CAP) by keeping the CT within its volt-sec;
Vs_pp =Vcr_pp * Cr/ (N*Cs)
R90_VS1 . S ) .
4, select Ks (ratio of OPA circuits) to adjust the sensing volt to 2.0V max;
3.00k VCR_sense_p =Vcm + 0.5*Vcr_pp * Cr/ (N*Cs) *Ks
Min volt is clamped by Vcm, and Vcm is set at 0.5V by default.
Vem_bias

C134_VS1
||

P

R115_VS1

VCR-N

VCR-N

50V
AGND-s 0.1uF

R95_VS1

3.00k
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Ir and Vcr sensing with CT
-reso
D3_VS2 D5_VS2
BAS316,115 BAS316,115
CT I+
CT I- SR83.VS2
10.0
D4_VS2 D6_VS2
BAS316,115 BAS316,115
AGND-s
AGND-s
Vem_bias C129_VS2
CT+ R84_VS2 - 1
" Vbias 11
CT+ 6.3V
DNP $R85_VS21uF
LR111_ VS2 ——C130¥SZ131 VB2 2 AGND-s VCR ) ) _
3 25V 39nF R112 VS2 3.00 k 3 VCR sensing design process:
1.00 k DNP 100k VCR-P
CT- o Rild W2 n 4 1, get the peak-peak voltage of the Cr (resonant CAP) @ min Vin and full load;
CT- o
€133 \s2 2, select the CT and its turn ratio N:1;
——{3Vee
AGNDs glol\i”: 3, select Cs (sensing CAP) by keeping the CT within its volt-sec;
Vs_pp =Vcr_pp * Cr/ (N*Cs)
R90_VS2 . S ) .
4, select Ks (ratio of OPA circuits) to adjust the sensing volt to 2.0V max;
3.00k VCR_sense_p =Vcm + 0.5*Vcr_pp * Cr/ (N*Cs) *Ks
Min volt is clamped by Vcm, and Vcm is set at 0.5V by default.
Vem_bias

C134_VS2
||

P

R115_VS2

VCR-N

VCR-N

50V
AGND-s 0.1uF

R95_VS2

3.00k
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2 3 4 5 6 7 8
J6
CU _EMU1 JTAG_EMU1 1 o o 2 JTAG_EMUO MCU_EMUQO
H CU TMS JTAG_TMS 3 4 JTAG_TRSTn MCU TRSTn
F280039C Control Card 120 pin HSEC CUTeR T Tk 519 O PO
7 ) GPIO35#
MCU DACA A0,B15,C15,DACA 9 8 8 10
MCU Al Al1,B7,DACB 11 o O 12 B3,VDAC MCU B3
J7 13 o O 14 B2,C6 MCU B2
PINL MCU_DACA 2 PO 1 MCU_B3 PINZ MCU_B6 A2,B6,C9 15 o O 16
PIN3 MCU_A1l 4 e o 3 MCU_B2 PINA MCU_A4 A4,B8 17 o O 18 B12,C2 MCU_B12
PING CU_B6 6 o o 5 CU B12 PING 19 o O 20 B4.C8 MCU B4
PINT CU A4 8 o o 7 CU B4 PINS CU_A5 A5 21 o O 22
PING CU_A5 10 o o 9 CU B11 PINIO CU_A6 Ab 23 o O 24 B11 MCU B11
PINLL CU_A6 12 o o 11 CU_B5 PINL2 CU_A10 A10,B1,C10 25 o O 26 B5 MCU_B5
PINL3 MCU_A10 14 e o 13 MCU _C1 PINLA MCU_B10 All, B10, CO 27 o O 28 Cl MCU C1
PINLS MCU_B10 16 o o 15 MCU_A8 PIN16 29 o O 30 A8 MCU_A8
PINL7 MCU_BO 18 o o 17 MCU_A9 PINL8 MCU_BO B0,C11 31 o O 32
PIN19 MCU_A7 20 o o 19 MCU B14 PIN20 MCU_A7 A7,C3 33 o O 34 A9 MCU_A9
PIN2L MCU_A12 22 o o 21 MCU C14 PIN22 35 o O 36 Al4,B14,C4 MCU_B14
PIN23 MCU_A3 24 e o 23 ——1>DGND-s PIN24 MCU_A12 Al12,C5 37 o O 38
AGND-s<—— 26 a | 25—]5Vce-s MCU_A3 A3,B9,C7 39 40 ci4 MCU_C14
fall CU_GPIOD 51 1% CU_GPIOZ FlING alQ 9=
PIN27 o © PIN28 O O
CU_GPIO1 30 29 CU_GPIO5 VREFLO 43 44
PIN29 S0 GPI02 2 T® &5 U GPIOR PIN30 VREFHI =19 9T £>DGND-s
PINER CU_GPIO3 4 [® O3 CU_GPIO7 PINER 7 19 9T
PIN33 ® © PIN34 O O |5Vee-s
PINZ5 MCU_GPI08 36 | g @35 MCU_GP1012 PIN36 MCU_GPIO0 PWM1A/GPIO-00 915 o580 PWMS3A/GPIO-04 1 MCU_GP104
PIN37 MCU_GPIO9 38| g @123 MCU_GP1013 PIN3S MCU_GPIO1 PWM1B/GPIO-01 5115 of-52 PWMS3B/GPIO-05 MCU_GP105
PIN39 CU _GPIO10 40 o o 39 CU_GPIO14 PIN40 MCU_GPIO2 PWM2A/GPIO-02 53 o O 54 PWM4A/GPIO-06 MCU_GPIO6
BINAT CU_GPIO11 2g o4l CU_GPI015 PINAD MCU_GP103 PWM2B/GPIO-03 5515 o358 PWM4B/GPIO-07 MCU_GPI107
PING3 CU_GPIO16 4 | g @2 CU_GP1020 PINAA
PIN5 MCU_GPIO17 46 o o 45 MCU_GPIO21 PIN46 MCU_GPI108 PWMSA  GPIO-08 57 o O 58 PWM7A/GPIO-12 MCU_GPI012
PINGT CU_GPIO18 8 | o @47 CU_GP1022 PINAS CU_GPIO9 PWMSB__ GPIO-09 15 o8 PWM7B/GPIO-13 CU_GP1013
BINGS CU_GPIO19 50| o o129 CU_GP1023 BINEO CU_GPI1010 PWMBA/GPIO-10 61| 5 oJ62 PWMBA/GPIO-14 CU_GP1014
PIN5L CU_GPIO24 52 o o 51 CU_GPIO28 PIN52 CU _GPIO11 PWM6B/GPIO11 63 o O 64 PWMBB/GPIO-15 CU GPIO15
PING3 CU_GPIO25 54 o o 53 CU_GPIO29 PING4 65 o O 66
PINSS MCU_GP1026 56 | g @55 MCU_GP1030 PING6 MCU_GPI016 GPIO-16 67 1 5 ol 68 GPI0-20 MCU_GP1020
PINS7 MCU_GP1027 58 | g @of MCU_GP1031 PINGS MCU_GPI017 GPIO-17 69 | 5 o120 GPIO-21 MCU_GP1021
PINS9 CU_GPI032 60 | g @22 MCU_GP1034 BINGO MCU_GP1018 GPIO-18/X2 nls o122 GPIO-22 MCU_GP1022
PINGL CU_GPI1033 62 | o @bl CU_GPI1037 PING2 MCU_GPI1019 GPIO-19 /X1 Bls o2 GPIO-23 CU_GP1023
PING3 CU_GP1040 64 | o @63 CU_GPI1035 PINGA MCU_GP1024 GPIO-24# Bnls ofI8 SCIRXA/UARTRX/GPIO-28 CU _GP1028
PINGS CU_GPIO41 66 e o 65 CU_GPIO44 PINGG MCU_GPIO025 GPIO-25# 77 o O 78 _ SCITXA/UARTTX/GPIO-29 CU_GPI0O29
PING7 MCU_GPIO47 68 o o 67 MCU_GPIO58 PINGS MCU_GPl1026 GPIO-26# 79 o O 80 GPIO-30 MCU_GPIO30
PINGS CU_GPIO59 70 o o 69 CU_GPIO60 PINTO MCU_GPI1027 GPIO-27# 81 o O 82 GPIO-31 MCU_GPI031
CU_GP1048 72 71 CU_GPIO54 83 84
PIN71 ® © PIN72 O O
PIN73 CU_GPI1049 74 o o 73 CU_GPIO55 PIN74 MCU_GPIO32 GPIO-32 85 o O 86 GPIO-34 MCU_GPIO34
PINT5 CU_GPIO50 76 o o 75 CU_GPIO56 PIN76 MCU_GPIO33 GPIO-33 87 o O 88 _ GPIO-37/TDO MCU_GPIO37
PINT7 MCU_GPI051 78 g @1 MCU_GPI057 PINTS MCU_GP1040 GPI0-40 89 15 ol GPIO-35/TDI MCU_GPIO35
PINTO MCU_GP1052 80 | g @112 MCU_GP1061 PINSO mgg gg:gi% ggl‘gﬁ auls ol %2 gg:g'gg mgg gg:ggg
- 93 94 -
TEM-140-01-L-D-RA MCU_GPIO59 GPIO 50 5[0 e crow MCU_GPIO60
97 98
MCU_GPIO48 GPI0-48 90 [© 9100 orom MCU_GPIO54
CU_GP1049 GPIO-49 101 o O 102 GPIO-55 CU_GPI0O55
CU_GPI1050 GPIO-50 103 o O 104 GPIO-56 CU_GPIO56
CU GPIOS1 GPIO 51 05 19 e oo CU GPIO57
CU GPIO52 GPIO-52 107 o O 108 GPIO-61 CU _GPIO61
CU_GPI1053 GPIO-53 100 | 5 o 10
111 112
MCU DACA R60 TS Debug 104 || AGND-s< 113 8 8 114
0 ] [TO0pF v 115 116
AGND-s 117 3 g 118 MCU_1v2
w | 5 ot XRSn
HSEC8-160-01-L-DV-A-BL
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