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Changelog:
REV D:
Updated name and title of documents to reflect new component name.
Page 3 -
12C Bus Pullup Correction: R405 R406 -> 2.74k. Fixed pullup strength for acceptable logic levels.
FPGA Programming Pin Correction: R126 R127 R128 -> 100k. Decreased strength of FPGA programming pins to account for FPGA pull-ups during programming.
HW Revision Bit Resistors updated to 3 // 0x011
Page 9 -
H-Bridge 1 Current Sense Fix: R211 -> 3mOhm. Resolved scenario where overcurrent conditions on H-Bridge 1 could damage uC.
Page 17-
Precharge timing correction: C475 -> 4.7uF, R436 R439 -> 23.7k. Reduced rate of precharge to meet 1.5A requirement.
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NEED RESET GENERATOR?
The POR_B input i used) must be immediately asserted at power-up and
remain asserted until after the last power rail reaches its working voltage. In
the absence of an external reset feeding the POR_B input, the internal POR
Seethei.MXRT:
(IMXRT1020RM) for further details and to ensure that all necessary
fequirements are being met.
RefMan page 1076:
“This module generates an internal POR_B signal thatislogically AND'ed with any
externally applied SRC_POR_B signal. The internal POR_B signal will be held low unti
all of the following conditions are met:
+ 4ms after the external power supply VDDHIGH_IN is valid
+ 1ms after the VDD_SOC_IN supply is valid
The 4ms and 1ms delays are derived from counting the 32 kHz RTC clock cycles; the
accuracy depends on the accuracy of the RTC. When the RTC crystl s either absent or
in the process of powering up, an interal ring oscillator will be the source of RTC, which
is not as accurate as the crystal.
Ifthe external SRC_POR_B signal is used to control the processor POR, SRC_POR_B
M ilthe VDD_SOC
Drecsssordelauts T e T POR o M comtomgeneraion v SO VDD_3p3V
based on the power supplies).
ca12
1uF
Protect nRESET line with GND on INPUTS ARE NOT 5V TOLERANT, EXCEPT USB_VBUS. Y G
oth sides.
- U18A PLACE CAPS CLOSE TO MICRO
L A[]-2 $0.03 per each function for the RC filtering and PWM signal (0.1uF, 1210hms, 100pF
LT 67 —_—
0137I Y1 XTALI JTAG_TRST cwowmm o
1G08_HC 24.000MHZ 88 | ‘raLo JTAG TDO GPIO AD B0 04
VDD_3p3V - 18pF JTAG TOI GPIO AD B0 03
25V @ DR GPIO AD B0 02 uOTE: PLACE 0.1uF caps close to
VDD_3p3V 57 S GPIO AD BO 01 icro.
RTC_XTALI JTAG_TCK R116
<2 e xraLo Rt Er— HALE BRIDOES SRTSRS & v——  HALF_BRIDGES_CURRENT_SENSE
VDD _3p3V $0.01 D
U19 10K - C47
vee ® FB1 ONOFF uarT1 T/ GPIO_AD_B0_06 05 0.01yF
RESET| 1 Y Y Y\ SPEC INDICATES INTERNAL RESET GENERATOR 1S ADEQUATE BV ITSELE. TOR « GPIO_AD_B0_07 01 25V R117
7oV UART1_R! _AD_BO0_
oND 300 Ohms Blacelneatgfuc GPIO_AD_BO_08 ggo - LHALERBRIDGEZECRIRSN AU k - HALF_BRIDGE2_CURRENT_SENSE
C138 GPIO_AD_B0_09 1
APX803S05-26SR-7 _AD_BO_| 98 o
vl R 0k 54| o Ty ne i | Crerecire> Tow < E 0.0L4F
sgpr— - - GPIO AD BO 12 96 HALF BRIDGE3 CRT _SNS u — 25V
TFTE) S oo AL 0 1a 2 HALF_BRIDGE2 CRT_SNS_u R412 VDDIP3 v TR || G2 HALF_BRIDGE1 CRT_SNS u R118 - HALF BRIDGEL CURRENT SENSE
P EEPROM WR PROT 52 |\ e ibiGpios.iolo I o 0 | HALF_BRIDGEL CRT_SNS u 0.1UF | c404 1K
-H0l0] B o3 H_BRIDGEL CRT SNS_u 10k == C49
LR405 LR406 o 01U 0.01yF
MICRO is 12C ADDRESS 00 3274k 32.74k 8 Grio_ewmc oo 0 2V
1% 1% 15C ScL 5 GPIO_EMC_01 GPIO_AD_B1_00 o1
B : 12C SDA 15 | oro-Eve-%2 o o F0 H_BRIDGEZ CRT SNS U "
— TZC_INT might not be needed Now 4 - - 89 LSD1 CRT SNS u H BRIDGE1 CRT SNS u PV
VDD_3p3V =] GPIO_EMC 04 GPIO_AD B1 03 [—oo 307 CRTSNS U A - H_BRIDGE1_CURRENT_SENSE
GPIO_EMC_05 GPIO_AD_B1_04 — 1
To reduce incorrect boot-up mode selections, do BOARD REVISION BIT DECODER: 12 GPIO EMC 06 GPIO AD Bl 05 87 LSD3 CRT SNS u C149
one of the following — —“9 JUART3_TX AP B 0.01UF
+ Use the SEMC boot interface lines only as B 2000 e 10 GPIO_EMC 07, GPIO AD B 06 84 LSD4 CRT SNS u d
VDD_3p3V processes or outputs. Ensure that the SEMC boot Ee 8 o 7 B 9 —= " JUART3_RX A 83 LSD5_CRT SNS u o 25V
interface lines are not loaded down (such that the REV 2 o 1 0 L5 GPIO_EMC_08 GPIO_AD_B1_07 A/D filtering R129
vl 5 mereto 2 ow duting i poweru) Rzt Bz © 1 0 & B | amo Emc 00 orlo D Bl os |82 LSD6_CRT SNS u H BRIDGE2 CRT SNS u e H_BRIDGE2 CURRENT SENSE
when the intent s to be at a highlevel, or the REV 4 1 0 o Pprod 7 =ME AD_BL 81 POWER SOURCE 1 SNS U PLACE CAPS CLOSE TO MICRO YWV
1K 1k
other way around. 7| GPIO_EMC_10 154 o GPIO_AD_B1 09 [—¢5 E SECREOURCERRCIEK 150
3| GPIO_EMC_11jcs s GPIO_AD B110 [— e 0014F
R BOARD REVISION BIT 2 2 Eg:g’img’ig g::g’:g’:ll’ll; 78 PRECHARGE_OUT SNS u 25V
BOARD REVISION BIT 1 1 - - 76 V_5V1 SNS u MICRO_HEARTBEAT LED
i BOARD REVISION BIT 0 143 GPIO_EMC_14 GPIO_AD_B1_13 75 V_5V2 SNS u
GPIO_EMC_15 GPIO_AD_B1_14 R137
FPGA_PROGRMN ﬁzl GPIO_EMC_16/BOOT_MODE[0] GPIO_AD_B1 15 |14 V_5V3 SNS u AN LD LSD1 CRT SNS u k . LSDL CURRENT SENSE |
VOLTAGE LEVEL 'SEE SECTION 5.5 Asomant Compare 1
! FPGA_TNTTN needs To be Tied HIGH ";’ggEOIN”I‘_'ﬁ'\IVE | i ] cis1
FPGA_DONE needs to be tied AIGH A oot ora 1139 Gilo'iﬂc‘ig P10 5D 80 00 |48 rSWoue 0.014F
oot crc 2 138 e e R 47 CAN LED 25V
2 2
Took 3 100k ¥Ruze HALE BRIDEE2 PWM MICRO| <o ccc> 137 | coio-cwcn GPl0 50 8002 |46 MICRO HEARTBEAT LED Ras4 Rats LSD2 CRT SNS u N ——  LSD2_CURRENT SENSE
BooT crc 4136 T T 45 499 499 1|z"
- ek L m—
O BoOT cFG 6132 - e nn 42 0.01yF
10K DR132 H BRIDGE2 PWM_MICRO 131 | GPIO_EMC 24 GPI0_SD_BO0_05 |—= CAN BX 25V”
BOOT CFG 7
ok Sruse oA soorcre v 130 | Z10HiE20 Srio-shene ESDIICRTMSNSET R e LSD3_CURRENT SENSE
10K DR135 LSD3_PWM_MICRO soorcre e 129 | o0y 57 3o D& 1k
LSD4_PWM_MICRO 28 | Gpio_Emc_2s GPIO_SD_B1 00 YLW GRN C153
R LSD5_PWM_MICRO d _EMC o GPIO_SD BI_ Q Q 90LF
10K DR138 55| GPlo_EMC 29 cantrx  GPIO_SD_B1_01 N N S
10K DR139 LSD6_PWM_MICRO GPIO_EMC_30 GPIO_SD_B1_02 LSD4 CRT SNS u R144
10K PR140 GPIO_EMC_31 GPIO_SD_B1_03 - LSD4_CURRENT_SENSE
0K Sria1 GPIO_EMC_32 GPIO_SD_B1_04 cis4 K
10K DRA18 GPIO_EMC_33 GPIO_SD_B1_05 00LF
10K YRA19 GPIO_EMC_34 GPIO_SD_B1_06 o
10K DRA20 GPIO_EMC_35 GPIO_SD_B1_07 R145
10K SRaz1 GPIO_EMC_36 GPIO_SD_B1_08 LSD5 CRT_SNS u wA—— LSD5_CURRENT_SENSE |
10k Srazz GPIO_EMC 37 GPIO_SD_B1.09 QSPI A 102 ciss ¥
10K DR423 GPIO_EMC_38 GPIO_SD_B1_10 TohE
10K PRA24 GPIO_EMC_39 GPIO_SD_B1_11 ZSV“
10K DRA425 GPIO_EMC_40
0. LSD6 CRT_SNS u NW——  LSD6_CURRENT SENSE
10K DRA27 USB_OTG1_DN o
10K USB_OTG1_DP C156|
TEST_MODE USB_OTG1 VBUS,, 0.01uF
GPANAIO USB_OTG1_CHD_B 25V
POWER_SOURCE 1 SNS u N POWER_SOURCE_1_SENSE
cis7] K
U18B MIMXRT1021CAG4A 0.014F
VDD _3p3V 25V
1 TR TR POWER SOURCE 2 SNS u R.]Z{S
NVCC_GPIO DCDC_IN - POWER_SOURCE_2_SENSE |
VDD_3p3V NVCC_GPIO cisg K
Place these decoupling capacitors near the Micro. NVCC_GPIO 0.014F
NVCC_GPIO DCDC_IN_Q zév
wee crio 1 POWER SOURCE 3 SNS 4 “M— power_souRce 3 sense
VDD_3p3V G GPIO 357 NVCC GPIO DCDC LP 36 DCDC OUT /A~ VYY) - - - 1k
2.2nF] 2.2nF] 2.2nF] 2.2nF] 2.20F] 2.2nF] 2.2nF ] 2.20F S Ry - 4.7uH LaA VDD_3p3V cied
: : : : : : ' : e NYEC.SR0.., } c173 c174 cizs | c172 0.01pF
ks . 0.22UF 25V
! 1WF 10uF 10uF 10uF
16V
16v arur [ azr [ azue [ a7 | esoope | %0220 vss pepepowITeH s | aev | v B oees R149 PRECHARGE OUT SNS u R PRECHARGE_OUT SENSE
0603 16V 16V 16V 16V 0.22UF 0805 0805 0805 10k uss ik
Vss 35 16V vee C171
VSS DCDC_GND 0603 1 |—— Place U58 and C476 as 0.01uF
Vss ‘ RESET close to micro and 25V
c185 ible.
ves VDD_S0C.IN |2 PR O Gl IN TN B e~ = GND s possible V_5V1 SNS u CN—— sv.1seNsE
vss VDD S0 IN 3L _Lc190 C191 | C192 | ci93 | ci94 _L _Lc195 C476 STM1061N30WX6F "
T 39 0.22UF= 0.22UF= 0.22UF= 0.22U C196 =) p ——=C197 0.01pF C182
vss VDD_SOC_IN p : . : 0.022UF
S 86 16V 16V 16V 16V 6800pF 4.7uF 50V 0.01uF
VDD 303V RIGNDERELY VDD_SOC_IN —77 0603 | 0603 | 0603 | o603 16V 25V
p voosoc i i e e svaseee
e _SOC_| oND v
VbR 33V Izg_j\)\)\)\/ ’ | VDDA mw.wm>m.,mmammwmziv VDDA_ADC_3P3 VDD_SOC_IN L34 C189 LK
VDD_3p3V ® CALBARTION FUNCTIONAND NEEDS NO.
VDD_5p0V — 300 Ohms lcwe lczoo VDDA ADC 5 (z)éo\}uF
0.22UF s C202 |10.
1uF 16V 0603 0603 1116 V_5V3 SNS u R154 5V.3 SENSE
VDD _3p3V 60 | e g5 VDD HI CAP 2.5V C203| c1o8_
=== VDD_HIGH_IN VDD_HIGH_CAP —— 11 16v 0.014F
L0 72__NVCC PLL 1.1V 207 10, VDR, 3p3V 25V
0.22UF 4-TuF NVCC_PLL 0603 1116
16V
16V 56 VDD _SNVS 1.1V C405
0603 | VDD 3p3v VDD SNVS.CAR. ot C208 CA06= o 2ur
TR 61 16V 4.7uF 16V
VDD_SNVS_IN VDD_USB_CAP
0 16V 0603
0.22UF VDD USB_3.3v —S2L 94
16V c212 J_CZ:L3
0603 == 10uF 0.22UF
16V 16V
0805 | o603
VDD_3p3V
R507 R
Us9 K : = 7-bit 12C addresses (12C0)
N 1 8
Y 2 :2 Vv?/f’ 7 XY : EEPROM WR PROT FPGA1 0x40
pOR-H VS soL |8 wesoL FPGA 2 0x42
4 VES — 5 12C SDA
EEPROM OxAO
CATZICISICTS 03 Micro_Control.SchDo
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VDD 3p3v  U4A MI CRO HARDWARE

D?g VCCIO0 PT11C ﬁi H_BRIDGEL PWM_BLI FPGA 1€
VCCIO0 PT10A H_BRIDGEL PWM_ALLFPGA % VDD _3p3V

2 1 vecioo PTLIA (25 LSD6_PWM FPGA
VCCIO0 PT17BIPCLKCO_1 4-% o

PT18C/SCL/PCLKTO0_0

PT10B 220 VDD._5p0V $R429 VDD_3p3V
pr21A 00 3
PT22B —37g DEBUG FPGA 13 >< UaH

[aliz2D) Al5 DEBUG_FPGA 17

VDD 3p3V

VDD_3p3V

VDD_5p0V

PT24B Iro ir3 c2 PT12C/TDO C6 JTAG TDO FPGA
362 362 0.047uF PT12D/TDI JTAG TDI FPGA

PT11D A7
50V JTAG_TCK _FPGA

PTOB |52 ‘ LSD5_PWM_FPGA Uil — PTLECITCK B8 TeTRE
PT11B Ci0

B7 " 7 PT20C/TAGENB
P (B9 . R430 : 730 O I SN H PT20D/PROGRAMN (520 FPGA_PROGRMN »— |
Pr22a o8 - H_BRIDGE2 OVER_CURRENT o o SboNE [C12 e
Prooe B2 8| o vo L5 R N - PT24D/DONE FPGA_DONE

B13”~  DEBUG FPGA 11
PT22C =57y DEBUG FPGA 15 —— GND 86
PT2¢A (DL R8 ATTbATIOZ ESDCANO6-2BLY
PToA ik ~ BANK O - JTAG
PTI0B R26

PT13B LCMXO3LF-2100C-5BG2561 10K
PT17A/PCLKTO_1

PTI8D/SDA/PCLKCO 0 (- —12C SD&
PT21B (<>
PT23A 5
PT12A ﬁ
PT13D |—5&
PTies [D9 VDD _3p3V
1210 | DL VDD _3p3V VDD 3p3V VDD 3p3V
E6
PT18C 7 K8 | veelo2 PBSD L JTAG FPGA
Pr2s [Ces <3 1 vecioz PB1ID (E2
E9 VCCIO2 PB12D |—= (ON S”-KSCREEN)
PTL7D 15 N12 1 vecioz pB18D (L0 Pinout as R354
PT20B —77 VDD_3p3V PB11C 6 seen from R20 R21 R22 10k
PTI9D |57 e 7 the top
E$122 F8 RS PB16C g VDD 3p3\/ 100K 100K 100K 12C_ADO_FPGA
Sl | D ————F 5 PBLIBIPCLKC2_0 PB18C 5 12C_ADL FPGA
B AN K O P21 | F10 ? % 10« [_MICRO_ALIVE R10 | PB18A PB21C [ R23 7 TTAG TMS FPGA
———-==—— PB19B PB19D =< R24 JTAG TCK FPGA
LCMXOBLF-2100C-58G2561 e——F pB22A PBSC % 9 < R TRERE
[ QSPI_B_FPGA_nCS —s R13 PB25A/SN PBOD NE HALF_BRIDGE1_PWM_MICRO | < R28 JTAG TDI FPGA
W PB22C PB12C NO LSD1_PWM_MICRO | ?LJ%UF - R27 _ JTAG RESET IN FPGA
5 PB25D PB16D f—r75 :
\ LSD2_PWM_MICRO 5 PB3C PBLOC f—rr LSD4 PWM_MICRO | ce
H_BRIDGEL PWM_MICRO 2| pBGC PB21D
HALF_BRIDGE2_PWM_MICRO 12 P38 PB3A |2 % Pin 7 - JTAG_RTCK olal 10nF .
— 5SPI B 101 To| PB6A PB5B ¢ 03P B 5CK LSD3_PWM_MICRO NO_ CONNECT 100K 7-bit 12C addresses (12C0)
7| PBBBISO/SPISO PBBAIMCLK/CCLK —5= Place TP78 on Bottom layer
. JIAG RESET IN FPGA 5| PBIIAPCLKT2.0 PBIB |—5r HALF_BRIDGE3_ PWM_MICRO | Place TP79 on Top layer FPGA 1 0x40
—_— VDD _3p3V 3y [ nRESED —> 1 PB12B PB12A
% s 33 T NRESET_uC_2_FPGA is a RESET coming from uC. - (9) PBlBA/PCLKTZ_l PBlGB/PCLKCZ_l ;‘)0 VDD 303V FPGA 2 0X42
Ti1| PB18B PBI9A 577 - HALF_BRIDGEL OVER_CURRENT > u4B EEPROM OxAQ
U2A PB21A PB21B
1l&s vee $ g RB22B PR E g QSPI_B_100 E13 B16 DEBUG_FPGA 19
QSPI B I01 o 2| o o 8 <7, PB2B PB25B/SI/SISPI (== = Vveciol PRID |12 SERUGCFPGA 0
QSPI_B 100 yoo_5 si WP CS- W PB22D PB3D RA LSD5 PWM_MICRO ‘ 710 VCCIO1 PR1C C16 DEBUG FPGA 18
QSPI_B_SCK 6| ook oo “————— 22 pB25C PBED =z LSD6_PWM_MICRO | 3| veciol PR2C =12
PBSA/CSSPIN [ H_BRIDGE2_PWM_MICRO VCCIO1l PRIA 5= DEBUG FPGA TS - LSD6_OVER_CURRENT
F LAS H 2 AT25QF641B-SHB-T PB6B &7 PR2D —== DEBUG FPGA 14
u28 BAN K 2 PBYA T PR2A =
— % ]
% = vee *73 P16 Esi‘s‘g Esig Ei5 DEBUG FPGA 12 L CIRIDGIZ Y] L EFEA
£ s0 oD |5 LCMXO3LF-2100C-5BG2561 PI5 | oiic PR3A | ELB DEBUG_FPGA 10
si We 6 F12
6| ook oo 4 VDD 3p3V  U4D = PRUA PRAC =72 12C ADL FPGA
oo 2 = PRISC PR3C = ‘
AT250F641B-MHB-T M4 | vccios NC - HALF_BRIDGEL ENABLE FPGA - 5| PRIoB R [ F15 DEBUG FPGA 08 ILRERIDCEPARWMEAEIREECA
== VDD 3p3V - PL11C 5 e PRAB | EL0 DEBUG_FPGA 06
=3 o3
= e &1112/2 HALF_BRIDGEL PWM_FPGA — g PR13A PR5C g ;
PRLIA PR3D
}:m P'-le’PC'-ﬁEfl—BO DEBOGRERGAROR 2| PR12A PR4D 213 i HALF_BRIDGEZ PWM_FPGA
e U] =g : * HALE BRIDGEZ OVER_ CURRENT o] erae P | HALE BRIDGES P FPGA
QSPI_A_101 ) FIOLD QSPI_A_I03 PL11D L12 G16 12C_ SDA ___
0SPIL A 100>—QSPLA 100 Tl 5 | W QSPI_A 102 PL12B/PCLKC3 0 DEBUG FPGA 05 ~<Kis | PR1OD PROA 7T 12¢ oA >
QSPI_A_SCK 6 PRIB PRIC == VDD_3p3V
e Plian © HALF_BRIDGE3_OVER_CURRENT - Ko PRIOB PRSD 2 —]
o PL13A 12C_ADO FPGA K14 H13
F L ASH 1 QF641B-SHB-T PL13B R3] PRIOA PR6C W
U3B PL13C <R PRUC PR7A/PCLKTL 0 |2 SESeL
1 [— 8 <= | PR1ID PR6B 12C_SCL
JTAG MASTER > T vee = PL14B CKIL] pRioe PRTBIPCLKCL 0 |18 DEBUG_FPGA 03
ENEEAEEREEY 51 e Pian - AALF BRIDGEZENABLE FPGA  ————101 FRiC prioc (11
5 sl wpP 2 PL14D PR6D J12
scK onD (3 PL14C PROD |22
GND 114
a PR7D
AT250F641B-MHB-T BAN K 3 BAN K 1 PROA | 315
U4E
LCMXOBLF-2100C-5BG2561 VDD_3p3V T
VIR gy &W VCCIO4 pLeA [-SL
JTAG MASTER J7 1 vecios PL7B (L
(ON SILKSCREEN) PLEB s VDD_3p3V
C JTAG risc [ A&
H5
U 8O £Q & PLOC 2 X
Pinout as 0 %0 % VDD _3p3V  U4G PLTCIPCLKT4 0 {3
VDD_3p3V iﬁs”tzgc"“ gN 8\ g PLOA E
274 Ve onD |-B2 PL7D/PCLK|§ZL497DO o
vce GND B 1
VS ElNID PrLen [ l VDD _3p3V
&= vce GND Plop | KL
vce GND K2
oL VCC GND PL10B =3
16V PL10A
vce GND PL10D | KB
vce GND i i i i
GND ) , , \
, GND BANK 4
Z;)HCSNNESFG_RTCK GND
9/dL GND LCMXO3LF-2100C-5BG2561
GND GND
Place TP76 on Bottom layer U4F
Place TP77 on Top layer VDD _3p3V gND gND VDD_3p3V
ND ND
E4 12C_SCL > DEBUG_FPGA 11
GND ENID veees ALle 12C_SDA DEBUG FPGA 12
VDD_3p3V C356 | C357 | C358 | C359 GND GND PL2C S S
DEBUG_FPGA 03 DEBUG _FPGA 13
€355 GND GND PL1D — e
100F T0LF [ 0.01,F [ O.01,F T T01uF DEBUG_FPGA 04 DEBUG_FPGA 14
PL1B/L_GPLLC_FB U A —— S—
: LCMXO3LF-2100C 5BG256! AL DEBUG FPGA 06 —— =—— DEBUG FPGA 16
PLIA/L_GPLLT FB R U FhaA o) ——— S T2
PL3A/PCLKT5 0 —F - NSOURCE_1_TRIP | 3 — —— =
p p p R F F
BAV10OLTIG VDD _3p3V VDD _3p3V VDD _3p3V DEBUG _FPGA 08 DEBUG FPGA 18
R32 1k PL2A/L_GPLLT_IN = — —— 3
E DEBUG_FPGA 09 DEBUG _FPGA 19
[ DEBUG_TX PL2B/L GPLLC IN =+ SERUGC FPeATo ——— ——— SERUG FPeA 20
C362 c363 cs3 C350 | C351 | C352 | C353 PL4B =] S S
C361 C349 PL3B/PCLKC5_0
DEBUG C VDD _3p3V i A A 0.01uF [ 0.01uF [ 0.01uF [ 0.01uF PLAA Ei E l 8
u : PL3C F5 o Tw o
AHC G2 E E S 5 04_Hardware_For_Micro_and_FPGA.SchDod
F;’Lng G3 Rev Title
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R33 1k
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2 3 5 6
REF_2p5V.
VDD _3p3V
VDD_5p0V VDD _3p3V VBATT = ACTIVE VDD_3p3V
= P
VDD _3p3V VDD_3p3V
}% }g% 8 HSIN BLOCK
O o =3
BAV199LT1G
BULK CAP 20.5K 20.5K E‘)Z-ZV MAX IN R40 3 R41
SW1 Sivh — SWiuC
R37 R39 49.9k b7 2.21k
A [ nswi - nSW1uC - [ nswe - nSW6_uC - o
1k 100VVR, 0 7VF 200mA 1k 100VVR, 0 7VF 200mA 24Vv-52V R42
0.1UF 0.1UF 10k 0.1UF
VDD_3p3V c1o VDD_3p3V cLe
= 53
R4 ° RA3 © VDD_3p3V
20.5K 20.5K
10K R47 10K R45 3 HSIN BLocK
R46 R48 L
Cnsw2 w—C L4 A Cnsw2 uC - [ nsw7 w—C A £ nSW7_uc - BAVI9OLTIG :
1k 100VVR, 0.7VF, 200mA VDD _3p3V 1k 100VVR, 0.7VF, 200mA VDD _3p3V 52_2V MAX IN R49 5 R50
i o e SWE >
o}% }E% 24v-52v R51 J_w
10k
0.1UF
20.5K 20.5K
R54 c RGO 10K
[ nswa e - nSW3.uC - [ nsws - nSW8_uC -
1k 100VVR, 0.7VF, 200mA 1k 100VVR, 0 7VF 200mA
0.1UF 0.1UF
ci7 ci8 VDD _3p3V
VDD _3p3V VDD_3p3V
HSIN BLOCK
52, 52, 8
8 3 8 3 BAV199LT1G
R63 R67 52.2V MAX IN R56 3 R57
205K 205K [ sws 43‘&( = Oeh 2A'2A€'k — SW3 uC
W R66 C 1 A 10K R65 N R69 cC 1 A 10K R68 24V-52V R59 J_;ls
- © nSWAuC - . . nSW9_uC - 10k
1k 100VVR, 0.7VF, 200mA 1k 100VVR, 0.7VF, 200mA 0.1UF
0.1UF 0.1UF
C20 c21
VDD _3p3V VDD _3p3V
B
4 % L % VDD_3p3V
O o O o
R71 R72
20.5K 20.5K 8 HSIN BLOCK
R70 C L1 A RO R73 G L1 A 10K RS BAV199LT1G
| nsws - nswsuC Wi - nswiouC . o
1k 100VVR, 0.7VF, 200mA 1k 100VVR, 0.7VF, 200mA ‘ SW4 A 3 Ot A - _
o8F i 52.2V MAX IN AR o AL res i
C1
24V-52V A l
0.1UF
VDD _3p3V
D24  BATS4STA
57.8V IN -> 3.3V OUT = FULL SCALE 57.8V IN -> 3.3V OUT = FULL SCALE
R76 BULK CAPACITANCE
POWER_SOURCE_1
22-2V MAX N LS50 BULK.CAP oy L PRECHARGE OUT SENSE |
c28 10K o 5V_1_INPUT
<R312 .
IS o1UF 58 o X 52.2V MAX IN &0 R83 [ M358AD A c22 LM358AD
VWA !
VDD_3p3V 0.1UF 10K 0.1UF 60.4k VDD_5p0V
VDD_3p3V
= ~0V TO 3.00V @ 5V UsC
R314 1k ) 8
g SN o3 23 VCC
jar AAA —_ =
g Q; s A : ¢ SOURCE_LTRIP VDD _5p0v VPR pye BaTsaSTA 1uF 01ug4 1 GND
2 3
— + 205k T
mco.‘. ~ LMV331IDBVR ;3118 cf | &= ul4 VA
R319  32mV of hysteresis ’ REF _2p5V OPA340NA/250
0.1uF 1uF D
18.2k
TRIP WHEN INPUT DROPS BELOW 16.24V
[ BV_2_INPUT 2
A c27 l LM358AD
A 60.4k
~0V TO 3.00V @ 5V
VDR_3p3V. oo BATSASTA
=3 L = S8 GO = UL Sedls 57.8V IN -> 3.3V OUT = FULL SCALE
| 5V_3 INPUT .
R85 i R86 i 40.2k
[ POWER_SOURCE_2 165"!2 [ POWER_SOURCE_3 165"!2 C30 LM358AD
52.2V MAX IN =0 LM358AD 52.2V MAX IN Cc34 l Tgﬁ LM358AD 0.4UF 60.4k
c33 TR ~0V TO 3.00V @ 5V
0.1UF
0.1UF R320 100k R321 100k
1R323 VDD _3p3V "1R003k22 VDD_3p3V
VDD_3p3V 3 10 VDD_3p3V
g B S = g B S N = 57.8V IN -> 3.3V OUT = FULL SCALE
b= AAA > Q 5 AAA = =1 -
e > Mo nsource 2 TRIP N > Wy nsource s TRIP Monttor
2 1], w700 ok o 2 1], w0z ook
1 ' 1 '
COMt o~ LMV331IDBVR COM o~ LMV331IDBVR R333 [ PRECHARGE IN__ >
b2 R335  32mV of hysteresis S0.1k bz R336 32mV of hysteresis - FRECEARGIE (I RI71
18.2k 18.2k LM358AD 30.1k
TRIP WHEN INPUT DROPS BELOW 16.24V TRIP WHEN INPUT DROPS BELOW 16.24V
c397 R337
10K
0.1UF
VDD_5p0V VDD_5p0V \
VDD_5p0V - — 05_Inputs.SchDod
s U6C u7C usC PROPRIETARY INFORMATION E
T35 C36 vCce VCC = =59 8 Vee SATURN SERIES TBR3206
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VDD_3p3V
VDD_5p0V VDD_3p3V
B 58 VDD _12V
BULK CAP [ VDD_12V N
u22B
8l bis 3
>  HB

< BULK_CAP!
HI HO
HS

el
VDD_12V >%> 4 e >§]<4

o
e - - : —2 peL S
l D J::zm l c215 l c216 VDD_5p0V
R358 HIP4082
10uF 1uF 22nF 2.2nF 49.9k
1Rr3s9
[ ViR iRy BULK_CAP
VDD_3p3V = Copper width to handle 60A
I;lZ
R03 w c218 46109911
10k o~ 5 c219
U22A 5 N 60A i3 0.1uF
8 & o NBOOV
| HALF_BRIDGE3 ENABLE FPGA - - DIS — e R
7 Ris5 ] e 210A0.003 ohms
HI VWA — 60V
11
(90’
[ HALF_BRIDGE3 PWM_FPGA Aof A Lo (13 St
X L 5| pe & 0033F § 60A , 0 I R = ) A = S Y
13
HIP4082 A |;4610991
— S:FSSZO(STRRPBF % R156 ey A i e i S TR T
R157 1 = 210A0.003 ohms 18 Dp2
VWA ! — 60V
11
[e2]
U23B €223 == c222
6 |1 o X 25V = | 2.2nF ND
R158 5| ° VAN I;Wr m .
[ REF_2p5V e + = con
co2a OPA2727AIDR RIS 2
100K ) Keep sense
LuF R162 SR161 wires on
3162k  same layer.
100k !
X R383 U23A R163 1k Keep sense
. P | | 3 wires on
HALF_BRIDGE3_OVER_CURRENT To% o _ I_ 1 Y T MWV same layer.
= 2
R384 = e} NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
& q EMAZSSTIDEVR OPA2727AIDR Gain (1+ 31.6K/1000)= 32.6
« 50mV of hysteresis Ro @ 162K
b €225 220pF OA = 0.500V to Micro
VDD_5p0V U23c ca2 | I} 61.7A = 2.50V to Micro
v e R165
c227 c228 4 31z AN R167
V- 31.6k 2W
1uF Qe OPA2727AIDR :E?Q.GS Connect to line 2m
D ND before going to vial!

Connect to line
before going to vial!

08_HALF_BRIDGE3.SchDog
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VDD _3p3V
VDD_5p0V VDD_3p3V
VDD 12V VDD_12V
BULK CAP VDD_12v u2sB ‘:.T
-~ BULK_CAP. &l bis g
2] > HB
HI HO
A
HS
VDD_12V Ao Lo
T 5 8
_L R _chzg _L T230 _L C231 DEL >
10uF 1uF 22nF 220 R362 HIP4082
49.9k
VDD_12V
VDD_3p3V VDD_5pov BULK_CAP copper width to handle 60A 1
B46109911
1R363
R502 3100k c233
D46
10k uzsa 100V " o 6OA 1uF 01;234
3A 8 S '
 FALF_BRIDGEZ ENABLE FFGA - &los g a I—«E o L
T, k=l 9 | IRFS3206TRRPBF
7 > HB =om 1 R169 ] |{‘_ 210A0.003 ohms
HI HO 7 VWA — 6oV 3
HS 11
4 13 c236 7 o< |ofo]|ofa]s
[ HALF_BRIDGE2_PWM_FPGA 1 LI LO 5oy ails oo SN S [SRIRIN
5 8 0.0330F X G0A [ BlS
X H & = | 46100911
HIP4082 o R170 B o] e e o] ] ] 21 PS] PSS £
Q7 1.8 SMCJ48A
| E} IRFS3206TRRPBF
R171 _ 1 210A 0.003 ohms Dp3
VWA — 60V
11 c237 —
c238 2.2nF
U26B 25V | ND ND
6 > .033uF
N 7 60A
R172 5 —o—
[CREF_2p5v 121 + 50mV of hysteresis x
ca OPA2727AIDR Rir Keep sense
100k s L R17 wires on
F | R176 g0k Same layer.
o X—
c
U26A R177 1K Keep sense
HALF_BRIDGE2_OVER_CURRENT o p s AN G G
— — — b 205k _ 1 T same layer.
™ v
R386 = i Em = 2 NOTES: 15mV at OPA2727
44.2k Lop LMV331IDBVR OPA2727AIDR (150uV input offset)
g [ Gain (1+ 31.6K/1000)= 32.6
& Ro @ 162K
b G240 220pF OA = 0.500V to Micro
VDD_5p0V U26C cam | I} 61.7A = 2.50V to Micro
8 V+ 1uF R
ca07 Cca08 4 va e AV R181
31.6k 2w
wF OPA2727AIDR 2m
0.1uF
ND ND
Connect to line
before going to vial!
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VDD_3p3V
VDD_5p0V VDD_3p3V
VDD _12V
BULK CAP [ VDD_12V VoD 12
- BULK_CAP.
u2ss S
81 bis g
>  HB
%ol Hi HO
VDI2|_ 12V I
' ' ' Bl u Lo
c245 C242 C243 C244 5 &
—2 DEL >
10uF 1uF 22nF 2.2nF
R366 HIP4082
49.9k
VDD _12V
VDD _3p3V VDD_5p0v T BULK CAP copper width to handle  60A 1
- B46109911
R501 o0y 60A cos
10K 3100k o D47 c247
U28A i 100V " o 1uF s
8 3A %5 Q8 no % NPV
 FATF BRIDGEL ENABLE FPGA — DIs 3 6 & I—«E.
o 9 IRFS3206TRRPBF
X - > HB o F—  rss 1 | 210A0.003 ohms
HI HO T VWA ’ — 60V
HS 11
ars 4 3 caa9 ol |ofolofa|s
[ HALF_BRIDGE1 PWM_FPGA X —= LI LO P 25V ISV 53 (=] (5 B B | I B B 1] 1] 1Y
5 8 0033 60A . [ B17
DEL > | 46109911
HIP4082 o R184 B el o] e e o] ] ] far 21 PS] PSS
Q9 1.8
|_‘ IRFS3206TRRPBF SMCJ48
R185 1 [ 210A0.003 ohms
VW—s — — Dp4
U298 11 c250
|—6 = . X cos1 2.2nF
R186 5 B 7oV 25V s ND ND
[ REF_2p5V 121 9 + x "033uF
l cos2 OPA2727AIDR Riey . t—
100k g | r1go
v S 3160k
100k Keep sense
«~ 3o wires on
X R387 #|Ld U29A same layer.rio1 1 Keep sense 60A
HALF_BRIDGE1_OVER_CURRENT —o— s 4 \‘,’; . — 1 I 3 AN \_i,’; ;gslg;er_
R388 x P v 2 NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
. ] ERIVSSTIDEVR OPA2727AIDR Gain (1+ 31.6K/1000)= 32.6
« 50mV of hysteresis o G EX g‘) (l)sggov 0 Were
co54 | I 61.7A = 2.50V to Micro
1uF
R193
ND R195
31.6k 2W
2m
VDD_5p0V U29C :E?kl% Connect to line
before going to vial!

ITS .
C409 c410 4 V-

1uF e OPA2727AIDR
ND ND
06_HALF BRIDGE1.SchDod
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20A
VDD_5p0V LSD6_FLYBACK
|
VDD_5p0oV D32
121 Ohms Rg "EIXC
1600pF Cgs
E=r < Copper width to handle
OV to 5V with 20mA source 20A
A 2.2uS Time Constant. ] LSD6_RETURN ]
NP 500uS < 0.5%
ol us . 8R289 SMCJI48A
[ LSD6_ENABLE FPGA - 1 b Dp14
4 R0 . 1 |30
. © LSD6_ PWM_FPGA . 2 01 |~]-“4“BUK962R5-60E,118 o
o)
. X 1G08_HCT C339 2.2nF
- 25V ND ND
® 0.0331F
<
o
N
U53B [}
6 > =
B 7 5
R291 5 <
[ REF_2p5V. + = .
121 R292 =
c340 OPA2727AIDR Keep sense c
Nl 8 <R294 wires on =
100k g s 5
1uF R295 162k same layer. =
oK 37 X— :
o
Q
X R403 US3A 5 R296 1k \lﬂ(l(iaigssgzse 8
* LSD6_OVER_CURRENT - fok = . : A\ —Lires on
205k - . NOTES: 15mv at OPA2727 Same fayer-
fffg‘l‘( £ VoD 50y 2 (150uV input offset)
: 2y Gain (1+ 31.6K/1K)= 32.6
5 ] LMV331IDBVR OPA2727AIDR Ro @ 162K
& 50mV of hysteresis OA = 0.500V to Micro
VDD_5p0V U53C =4 Gl 2P 20.6A = 2.50V to Micro
8 [y, 1 [
1uF
343 C344 4 . R298
v ND R300
1UF OPA2727AIDR 31.6k 1W
0.1uF 6m
ND ND $R301
Connect to line
before going to vial
Connect to line
before going to vial
16_LSD6.SchDoy
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' ‘ 2 ‘ € 4 5 6

VDD _3p3V
VDD _5p0V VDD_3p3V VDQl—lzv
VDD 12V L— _L 258 _LCZBS _L C256 _L C257
BULL(l_ CAP VBDEZY] 1008 wF o 2one VDD_5pOV Copper width to handle 20A BU'—-Kl-CAP
 BULK_CAP. S
22?&?: l c259 |
vss o ) o uF €260
HighBHI =1 0.1uF
8 Q10 ooV OOV
DIS 4 STD30NFO6LT4
WHEN DIR BIT = 0 . Ris7 1 | 30
BHI ALWAYS 1 L2 HI i W —o .
AND 11
AHI = NOT PWM
R364
[ H_BRIDGEL_PWM_BLI_FPGA S L Lo -4 Rae
5 3 20A
VDD_3p3V — DEL > H BRIDGE1 A
R370 HIP4082 o R198 SMCJ48A
49.9k High BHI =0 Qu 1.8
T(?EA H} STD30ONFO6LT4 Dp5
30A
VDD_5p0V VDD _12V sov
| H_BRIDGEL ENABLE FPGA - co64
2.2nF
(;R41£ ND ND
3100
U31A ﬁ
- BULK_CAP
8 DIS Copper Wldthl to handlfle 20A T
WHENDIRBIT=1 >
BHI = NOT PWM Lol i
AND C266
AHI AWAYS 1 4 13 o 1uF c267
[ H_BRIDGEL PWM_ALI_FPGA Ao LI o p8— High AHI = 1 o oo 0.10F
- OOV
X L5 peL 2 F4—_ sTp3onFosLT4
R200 1 k_ 30A
VWA 60V
HIP4082 11
R368
LK 202 H BRIDGE1 B
U32B R R201 SMCJ48A
6 1.8
B 7 - = Q13 Dp6
R202 3 < High AHI'=0 | — STD30NFOBLT4
[ REF _2p5V + R203 o 308
121 R204 WA 1 —s
C269 OPA2727AIDR M- 0 6ov c270
100k g g R0 il 2.2nF
wE R207 ] R372 “ ND ND
T 100k Keep sense 10K
wires on
~ L33 same layer.
1 i U32A R208 1k Keep sense
H_BRIDGE1_OVER_CURRENT . 4 v 2 AN\ —lires on
= = = 20,5k v+ | 3 1 ' same layer.
R390 ~ v 2 .
44.2k - VDD 5 0{? NOTES: 15mV at OPA2727
' L2p LMV331IDBVR (150uV input offset)
3 ' OPA2727TAIDR Gain (1+ 31.6K/1K)= 32.6
& 50mV of hysteresis Ro @ 162K R211
b 272 220pF OA = 0.500V to Micro Lg
VDD _5p0V u3s2c X8 || I} 20.6A = 2.50V to Micro s3&il
8 12w
V+ 10F
o R210
c274 ca7s 41\ AN
31.6k
1uF OPA2727AIDR Connect to line
0.1uF $R212 - P
ND ND 2k before going to vial 20A
'— H_BRIDGEL CURRENT SENSE
Connect to line
before going to vial
09_H_BRIDGEL.SchDog
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VDD _3p3V
VDD_5p0V VDD_3p3V V5 1Y
VDD _12V
C276 C277 C278
BULK CAP VDD_12v Jes T 1 1
 BULK_CAP. 220F i BULK CAP
VDD_5p0V Copper width to handle 10A
LR411 l l
2 280
<100k s S o c281
£ HighBHI =1 Lo0v 0.1uF
8. pis & —e o ND NBOOV
WHEN DIR BIT =0 , |_| s . |i<—% %TADaoNFoeLm
BHI=1 L2 HI T VWA — 6oV
AND 11
AHI = NOT PWM o
R373
[ H_BRIDGE2_ PWM_BLI_FPGA e f L Lo 24 oK
" 1
X — %) peL 2 . H BRIDGEZ A
VDD_3p3V
] R442 HIP4082 R214 SMCJ48A
49.9k i = 9L 18
R505 ' STD30NFO6LT4 Dp7
10k 30A
VDD _12V 60V
C285
| FBRIDGEZENABLEFFGA . ' 220F
VDD_5p0V ND ND
D51
usaA S 100vy &
R444 8 3A 8§ BULK CAP
100k DIS 3 9 ) Copper width to ndle 10A
WHENDIRBIT =1 - > HB |5 {1
BHI = NOT PWM —= HI HO P37
AND HS co87
AHI =1 4 13 o c288
[ H_BRIDGE2_PWM_ALI_FPGA —o— LI LO p——— High AHI =1 0.1uF
. Q16 100‘/ NBOOV
L5 peL 2 STD3ONFOGLT4
R459 R216
60V
HIP4082 ]\./YV\
10A
H_BRIDGE2 B
U358
6 ™ R217 SMCJ48A
B 7 Q17 1.8
R218
[ REF_2p5V o 514 = o oo 0 |y 2 STD3ONFOGLT4 Dps8
l c200 OPA2727AIDR R220 I/\lN\ i
e 8 tron : ; . coo1
1WF 2 R223 2162k R376 2.2nF
1 100k a "
- U36 Keep sense
e T 1 U35A wires on R224 1K Keep sense
. 4 A 1.3 same layer. wires on
H_BRIDGE2_OVER_CURRENT A v |3 q } AN Sane Iayer.L
R392 < ’ v 2
& ~ NOTES: 15mV at OPA2727
el VDD 50V} LMV3SLIDBVR (150uV input offset)
8 ' OPA2727TAIDR Gain (1+ 31.6K/1K)= 32.6
& 50mV of hysteresis Ro @ 162K
1 C20op2200y OA = 0.500V to Micro
VDD _5p0V U35C c294 | I} 10.3A = 2.50V to Micro
8
V+
R R226
C295 C296 41\ AN SR227
31.6k r 31w
10F OPA2727AIDR Connect to line :Elk 6m
w 9 b before going to via!
10A
Connect to line
before going to vial
10_H_BRIDGE2.SchDod
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6
LSD1 FLYBACK
VDD _5p0V
VDD _5p0V 10A
121 Ohms Rg
1600pF Cgs D27
207 P TSTPSSLGOS
OV to 5V with 20mA source Copper width to handle
1UF 2.2uS Time Constant. 10A
"o 500uS < 0.5% = LSD1 RETURN]
o R229 SMCJ48A
[Tel us7 |_‘ Q18 1.8
1 STD30NFO6LT4 Dp9
[ LSD1_ENABLE FPGA - a R230 1| 30
2 M — 60V
[ LSD1_PWM_FPGA 121
R377 o c298
10K e C R115 2.2nF
- 10K ND ND
ND
p 10A
U38B
G p—
B 7 o
R231 5 e
[ REF_2p5V + = 2
fea l R232 <
€300 OPA2727AIDR A o Keep sense 2
100k 8 32162k wires on -
a7 | R235 same layer. B
100k 'z
U39 =
o~ 1 U38A Keep sense g
R393 -+ R236 1k Keep 2
 LSDL.OVER_CURRENT - —w Ly e AW —Uires on 3
205K vi | 3 1 U same layer. ©
R394 = o v 2 NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
- EMVSSTIDEUR OPA2727AIDR Gain (1+ 31.6K/1K)= 32.6
3 h = Ro @ 162K
| 50mV of hysteresis 301 220pF 0A = 0.500V to Micro
C302 I 10.3A = 2.50V to Micro
— 1T
VDD_5p0V U38C wF
8 R238
% ® 1Rro3g
€303 €304 4 V- c t3i.6kl_ 040 :.éw
onnect to line L A m
z - b3 Connect to line
1 b3
1UF I OPA2727AIDR before going to via! 21k before going to vial 10A
ND ND
——— LSD1_CURRENT_SENSE -
11 LSD1.SchDog
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10A
VIR Y LSD2_FLYBACK
VDD _5p0V
121 Ohms Rg D28
cs05 1G00pEgEaS iswssusos
OV to 5V with 20mA source Scrrey Wl'oith W (EmEle
s 2.2uS Time Constant. ] LSD2_RETURN ]
ND 500uS < 0.5%
o
o e R241 SMCJ48A
o Q19 18
1 STD30NFO6LT4 Dp10
| LSD2 ENABLE FPGA - 4 R242 1 | 30
2 v — 60V
a7e [ LSD2_PWM_FPGA 121 P
o
10K AT LTST R340 2.2nF
- 10K ND ND
ND
U41B [ o
6 ™ 5
B 7 g
R243 5 g
[ REF_2p5V + B -
g2 R244 = .
caoe OPA2727AIDR . . s
100k b Z
e & R247 3162k wires on E
q same layer.
100k 5
u42 &
o 1 U41A R248 1k Keep sense 8
R395 4 At 13 wires on __ J
- LSD2_OVER_CURRENT - 205k v+ [ 3 1 Y U VVV""same layer.
o 5 VoD 50y 2 NOTES: 15mV at OPA2727
' 2P LMV331IDBVR (150uV input offset) 10A
g ' OPA2727AIDR Gain (1+ 31.6K/1K)= 32.6
& 50mV of hysteresis Ro @ 162K
— °3°?|22°PF OA = 0.500V to Micro
VDD_5p0V U41C 1 11 10.3A = 2.50V to Micro
8
v+ il . R250
LR251
ca1l c312 41\ 31.6k 1w
Connect to line 6m
b 0.1uF OPAZ2727AIDR before going to vial sRa52
ND ND Connect to line
i ial
before going to vial! an
—— LSD2 CURRENT_SENSE -
12 LSD2.SchDo
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10A

VDD_5p0V

LSD3 FLYBACK
10A

VDD_5p0V 121 Ohms Rg

1600pF Cgs ing
T ; STPS5L60S
OV to 5V with 20mA source Eeer widk @ Emle
2.2uS Time Constant. PP

Wy 500uS < 0.5% 202 . LSD3 RETURN |

R253 SMCJ48A
s Q20 1.8

ro5 | E} STD30NFO6LT4 Dp1l
4 1 30A
1 — 60V
C314

R346 2.2nF
10K ND

5

N

[ LSD3_PWM_FPGA
R379

10K

1G08_HCT

ND

U448
6 —_—
R255 5
[ REF_2p5V

+
1k

=
o
[=}
=

R258

: R257Keep sense
R259 2162k wires on

same layer.
100k

Ud4A rR260 1k Keep sense
L I 3 AN wires on

_ v same layer.
y 2 ]
44.2k vDD 5p0v | LMV33LIDBVR ’ggg‘:\} %‘:”;\Jtagfgzggﬂ
] OPA2727AIDR

Gain (1+ 31.6K/1K)= 32.6
50mV of hysteresis Ro @ 162K

= e e 0A = 0.500V to Micro
VDD_5p0V U44C — 11 10.3A = 2.50V to Micro

V+ 1uF

>

P

b3
S

Pl
w
©
©
1k

Copper width to handle 10A

R261

VWA <2R263
c319 C320 4 3

v connect 6 %Kine LR264 é\rﬁ/
1 0.1uF SRR before going to vial! 31k

ND ND 10A

Connect to line
before going to vial!
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10A

LSD4 FLYBACK
VDD_5p0V 4R
VDD_5p0V 121 Ohms Rg
1600pF Cgs iDSO
21 . STPS5L60S
OV to 5V with 20mA source Gl wieh @ Emle
2.2uS Time Constant. PP 10A
A o 500uS < 0.5% i LSD4 RETURN ]
o
d e R26s SMCJ48A
— Q21 1.8
1 STD30NFO6LT4 Dp12
| LSD4_ENABLE FPGA - . roes g |l ® S
2 Vv — 60V
[ LSD4_PWM_FPGA 121 =R
R380 -
10K 1G08_HCT R360 2.2nF
10K ND ND
ND
<
o
—
)
U478 =
6 I 5
B 7 <
R267 5 o
[ REF_2p5V. + x -
121 R268 -
c324 OPA2727AIDR o 5
100k 8 { LSD4_CURRENT_SENSE $ R269 Keep sense I~
F & R271 2162k wires on f
q same layer. I}
100k I
o U48 8
7L U47A ro72 1k Keep sense
 LSDA_OVER_CURRENT - —w 3 7 A\ —tires on
20,5k v+ | 3 1 ' same layer.
R400 x o v 2 NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
. ] LMV331IDBVR OPA2727AIDR Gai(g (1+ 31.6K/1K)= 32.6
i . Ro 162K
14
| 50mV of hysteresis 7B B 0A = 0.500V to Micro
C326 I 10.3A = 2.50V to Micro
VDD_5p0V U47C == I
8
v+ il . R274
ca27 caz8 4 o R
va 31.6k Ilzems ) S1w
2 Connect to line 6m
1uF 0.1uF OPA2727AIDR 7 1k before going to vial
ND ND
Connect to line 10A
before going to vial
14_1SD4.SchDo
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6
VDD _5p0V
LSD5_FLYBACK
10A
VDD_5p0V
121 Ohms Rg D31
a2 1G00pEgEaS TSTPSSL6OS i
Copper width to handle
OV to 5V with 20mA source 10A
A 2.2uS Time Constant. ] LSD5_RETURN ]
ND 500uS < 0.5%
o R2T? SMCJ48A
0, u49 o Q22 1.8
1 STD30NFO6LT4 Dp13
| LSDS_ENABLE FPGA - . Ro78 L e W
2 v — 60V
[ LSD5_PWM_FPGA 121
Mok %L 7 2onf
10K 1608 HCT R361 .2nF
- 10K ND ND
ND
U50B
6 p <
=B 7 S
R279 5
[ REF_2p5V 121 + < Y
l canz OPA2727AIDR B89 . Keep sense e
100k —— LSD5_CURRENT_SENSE gros2 res o0 £
1uF R283 ok Same layer. -
-
100k <
37 >< £
US0A R284 1k Keep sense ]
LS5 OVER CURRENT - o i A —tires on 4
20.5k _ 1 T same layer. @
R402 x o \ 2 NOTES: 15mV at OPA2727 o
44.2k VDD_5p0Vv LMV331IDBVR (150uV input offset) 3
3 P OPA2727AIDR Gain (1+ 31.6K/1K)= 32.6
S . Ro @ 162K
[ 4
| 50mV of hysteresis = BEE 0A = 0.500V to Micro
C334 H 10.3A = 2.50V to Micro
VDD_5p0V U50C .
8 1 Vs o R286
A <R287
c335 C336 4 V- 31.6k R 31w
sR288 Connect to line &m
10F . OPA2727AIDR 31k before going to via!
ND ND
Connect to line 10A
before going to vial!
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e POWER INPUT
VDD_5p0V. VDD_3p3V 52.2V MAX.
Voo 1y +36V/+24/+12 NOMINAL
BULK CAP [ VDD, 12V +6V MIN
< BULK_CAP.
3A VDD_5p0V
3A U10 C425 L2
BULK_CAP D19 MBRS3100T3G D BsT 20 |1
SUPPLY INPUT vin LM5576MHX/NOPB 1 27uH
] 17 0.022uF
Vin2 SW ] E0V
D20 MBRS3100T3G D62 s ez [0 }
12V [ POWER_SOURCE_1 ﬂ SB\Q,AJBOA'B'F ; : 5 &
VCC IS I
D21 MBRS3100T3G S 1s2 [
MBRS3100T3G
[ POWER _SOURCE 2 ﬂ RAMP out |2
ND VDD_12V a n A =
wo = D22 MBRS3100T3G L & 5 5 2 FB g Ca35 LR407
CBOOT1 E < &2 & & com 1 RA408 22 ook
2 16 POWER_SOURCE_3 ”‘ AN :
BULK_CAP x sb 2 BST 19 X | o o s = 1|8|00pF 60.4k
i i i i 3 - o 14 0.022uF A ) ) ] ]
I Vin LM5575MH/NOPB sw 25\ = 100uh ‘ vov 50v (|:[|136
CIN1 10 15 25A CB2 i cB3 i cB6 i cB4 i cBS5 |Ra13
1uF :‘J_‘?Sﬂ— s ARE D23 CB1 0.47uF 0.47uF 0.47uF 0.1uF 0.1uF R414 2|7|0 F 31k
100v [ CIN2 CIN3 22uF 50V 50V 50V 100V 100V 20.5k P
0.01uF 1 VCC s 13 n el
ND 1uF 0.1uF 50V 16V
100v | cina i 100v 4 11 B2100-13-F
1 rampr < e g g § @r VDD 3p3V v/
100V CINS, 8 - O o O 6
0uF RAPE & & © [ IRFBI
100V 100K $8.87k VDD_5p0V
CRAMP1 ] ] B CCOMP1 26.1k SPACE apart 3 inches. U12
—— CiNg 820pF |1 RCOMP1 2
0.1 50V MWy — IN ouT
1oouv 2|2|00p|: % % J— ca1s l 1 CcB40 cB4L cBa2 cBa4
RT1 50V RFB2 ax BE ngl'z 5233’:5 ;:233':7 ;7233':8 0.47uF 0.47uF 0.1uF 0.1uF 0.1uF
CBYP2 20.5K 1k Place GND near middle of board. Place GND near middle of board. o m m W 50V 50V 50V 50V 50V
=R 1% G N OC‘(')? . 16V 16V 16V 16V
s0v TPS78633KTTR vl
ND
A VDD_12V
_L 4A U55 4A
CB45 q) q) BULK_CAP
o IN PRE LN out 44
16V 21 N ouT =2
C474 <R433 3 8
s ——= IN OUT =
47uF $49.9k 7 7
Q1 “ 63V —a={ PIN NC
|  1/RFRS505TRPBF 1 |3Q2 3 UVLO NC Hr)
{_“ i }IRFRSSOSTRPBF GND SHDN MOBCE: >
1 [a) 6
) ) LR434 g | — < PGOOD Z
< R339 2500k 9 07 EN o o MON —p——
N [ ENABLE_PRECHARGE_FPGA o Jo\g ENABLE PRE 1 %DT gz THY
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DDDDDD 5] 8] . s] 5] EF‘V% 5] 5] EF‘V% 5] 5] 5] EF‘V% 5] 5] 5] EF‘V% 5] 5] 5] EPV%@
B £ & F & £ & £ 4 F

DDDDDD

DDDDDD

- SlLle e e e . e 1. MATERIAL SELECTION AND COPPER WEIGHT: SEE Q25099-002_STACKUP.PDF
A I R E R R SRR MINIMUM CTI RATING OF 175, 0.062 +/- 0.005 THICK. MATERIAL PER IPC-4101
DDDDD S Jerme w . o S SOLDERABLE SURFACES TO BE ENIG (ELECTROLESS NICKEL IMMERSION GOLD) FINISH.
A T O 2. SOLDER RESIST: THE USE OF SOLDER RESIST COATING SHALL BE IN
SR . 2L meee o mes s s D0 o TR ACCORDANCE WITH THE REQUIREMENTS OF IPC-SM-840. ALL SOLDERABLE
e N R e . SURFACES ARE TO BE FREE OF SOLDER RESIST. COLOR - GREEN.
IR BT N M T S USE LIQUID PHOTOIMAGEABLE RESIST. MATTE FINISH.
L Sts - L L SN SR e e 3. SILKSCREEN: USE WHITE NON-CONDUCTIVE INK. ALL COMPONENT AND
S T I T T L DD L0 Beseoe I P - TESTPOINT LANDS ARE TO BE FREE OF INK.
SR S A L S PLACE UL 94V-0 RATING ON SOLDER SIDE IN SILKSCREEN ONLY.
L. T o 0 @ A 4. MANUFACTURER'S IDENTIFICATION: ADD IN ETCH OR TO SILKSCREEN.
e 5. ELECTRICAL BARE BOARD TEST REQUIRED.
DDDDD 6. DRILL SIZES ARE FINISHED SIZES AFTER PLATING.
Y 7. FABRICATE TO MEET EU RoHS DIRECTIVE.
I g e LR e e 8. PCB MUST HAVE UL 94V-0 AND CTI RATING MARKED ON ONE SIDE.
ceeeee N0 L TE T ene® DHE e 9. MAX WARP AND TWIST NOT TO EXCEED 0.010 PER LINEAR INCH.
L R ST TR o - 10. MIN ANNULAR RING: 0.003. MIN PLATED HOLE WALL THICKNESS 0.001.
ceee e A e 11. DIMENSIONAL TOL: XX +/- 0.010. XXX +/- 0.005.
@ o Do e A . 12. FABRICATE IN ACCORDANCE WITH IPC-600 OR IPC-6012 LATEST REVISION. CLASS 2.
“““““““““““ 13. COPPER THEIVING OF THE SIGNAL LAYERS IS NOT ALLOWED.
14. PCB FABRICATOR IS ALLOWED TO ADJUST PARAMETERS TO ACHIEVE REQUIRED TRACE IMPEDANCE +/-10%.
. 15. BOARD THICKNESS, COPPER WEIGHT AND IMPEDANCE REQUIREMENTS: SEE Q25099-002_STACKUP.PDF
SEREEEEEEEEC I L P 6.|VIPPO TECHOLOGY REQUIRED - ALL VIAS TO BE TYPE VIl NON-CONDUCTIVE EPOXY FILLED AND PLATED OVER.
Symbolcoun e sex ___[rtaa] ol Taternce o [ Toorrce 1
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Z Z Z Z Z @ = X 93.00mil (2.362mm) 3.00mil (0.076mm) 3.00mil (0.076mm)
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	C403-2

	C404
	C404-1
	C404-2

	C405
	C405-1
	C405-2

	C406
	C406-1
	C406-2

	C412
	C412-1
	C412-2

	C476
	C476-1
	C476-2

	C514
	C514-1
	C514-2

	D36
	D36-A
	D36-C

	D37
	D37-A
	D37-C

	FB1
	FB1-1
	FB1-2

	FB2
	FB2-1
	FB2-2

	L4
	L4-1
	L4-2

	R107
	R107-1
	R107-2

	R108
	R108-1
	R108-2

	R109
	R109-1
	R109-2

	R110
	R110-1
	R110-2

	R111
	R111-1
	R111-2

	R112
	R112-1
	R112-2

	R113
	R113-1
	R113-2

	R114
	R114-1
	R114-2

	R116
	R116-1
	R116-2

	R117
	R117-1
	R117-2

	R118
	R118-1
	R118-2

	R119
	R119-1
	R119-2

	R120
	R120-1
	R120-2

	R121
	R121-1
	R121-2

	R122
	R122-1
	R122-2

	R123
	R123-1
	R123-2

	R124
	R124-1
	R124-2

	R125
	R125-1
	R125-2

	R126
	R126-1
	R126-2

	R127
	R127-1
	R127-2

	R128
	R128-1
	R128-2

	R129
	R129-1
	R129-2

	R130
	R130-1
	R130-2

	R131
	R131-1
	R131-2

	R132
	R132-1
	R132-2

	R133
	R133-1
	R133-2

	R134
	R134-1
	R134-2

	R135
	R135-1
	R135-2

	R136
	R136-1
	R136-2

	R137
	R137-1
	R137-2

	R138
	R138-1
	R138-2

	R139
	R139-1
	R139-2

	R140
	R140-1
	R140-2

	R141
	R141-1
	R141-2

	R142
	R142-1
	R142-2

	R143
	R143-1
	R143-2

	R144
	R144-1
	R144-2

	R145
	R145-1
	R145-2

	R146
	R146-1
	R146-2

	R147
	R147-1
	R147-2

	R148
	R148-1
	R148-2

	R149
	R149-1
	R149-2

	R150
	R150-1
	R150-2

	R151
	R151-1
	R151-2

	R152
	R152-1
	R152-2

	R153
	R153-1
	R153-2

	R154
	R154-1
	R154-2

	R344
	R344-1
	R344-2

	R345
	R345-1
	R345-2

	R405
	R405-1
	R405-2

	R406
	R406-1
	R406-2

	R412
	R412-1
	R412-2

	R418
	R418-1
	R418-2

	R419
	R419-1
	R419-2

	R420
	R420-1
	R420-2

	R421
	R421-1
	R421-2

	R422
	R422-1
	R422-2

	R423
	R423-1
	R423-2

	R424
	R424-1
	R424-2

	R425
	R425-1
	R425-2

	R426
	R426-1
	R426-2

	R427
	R427-1
	R427-2

	R428
	R428-1
	R428-2

	R507
	R507-1
	R507-2

	TP28
	TP28-1

	TP29
	TP29-1

	TP30
	TP30-1

	U17
	U17-1
	U17-2
	U17-3
	U17-4
	U17-5

	U18A
	U18-1
	U18-2
	U18-3
	U18-4
	U18-7
	U18-8
	U18-9
	U18-10
	U18-12
	U18-13
	U18-14
	U18-15
	U18-16
	U18-17
	U18-18
	U18-19
	U18-21
	U18-22
	U18-23
	U18-24
	U18-25
	U18-26
	U18-27
	U18-28
	U18-30
	U18-32
	U18-33
	U18-41
	U18-42
	U18-43
	U18-45
	U18-46
	U18-47
	U18-48
	U18-49
	U18-50
	U18-51
	U18-52
	U18-53
	U18-54
	U18-57
	U18-58
	U18-59
	U18-62
	U18-63
	U18-66
	U18-67
	U18-68
	U18-71
	U18-74
	U18-75
	U18-76
	U18-78
	U18-79
	U18-80
	U18-81
	U18-82
	U18-83
	U18-84
	U18-87
	U18-88
	U18-89
	U18-90
	U18-91
	U18-92
	U18-93
	U18-94
	U18-95
	U18-96
	U18-97
	U18-98
	U18-99
	U18-100
	U18-101
	U18-105
	U18-106
	U18-107
	U18-108
	U18-109
	U18-110
	U18-111
	U18-115
	U18-116
	U18-117
	U18-118
	U18-119
	U18-120
	U18-121
	U18-122
	U18-123
	U18-124
	U18-125
	U18-126
	U18-127
	U18-128
	U18-129
	U18-130
	U18-131
	U18-132
	U18-133
	U18-136
	U18-137
	U18-138
	U18-139
	U18-140
	U18-141
	U18-142
	U18-143

	U18B
	U18-5
	U18-6
	U18-11
	U18-20
	U18-29
	U18-31
	U18-34
	U18-35
	U18-36
	U18-37
	U18-38
	U18-39
	U18-40
	U18-44
	U18-55
	U18-56
	U18-60
	U18-61
	U18-64
	U18-65
	U18-69
	U18-70
	U18-72
	U18-73
	U18-77
	U18-85
	U18-86
	U18-102
	U18-103
	U18-104
	U18-112
	U18-113
	U18-114
	U18-134
	U18-135
	U18-144

	U19
	U19-1
	U19-2
	U19-3

	U58
	U58-1
	U58-2
	U58-3

	U59
	U59-1
	U59-2
	U59-3
	U59-4
	U59-5
	U59-6
	U59-7
	U59-8

	Y1
	Y1-1
	Y1-2


	Nets
	5V_1_SENSE
	Pins
	R152-2

	Ports
	5V_1_SENSE


	5V_2_SENSE
	Pins
	R153-2

	Ports
	5V_2_SENSE


	5V_3_SENSE
	Pins
	R154-2

	Ports
	5V_3_SENSE


	CAN_LED
	Pins
	R344-1
	U18-47

	NetLabels
	CAN_LED
	CAN_LED


	CAN_RX
	Pins
	U18-42

	NetLabels
	CAN_RX

	Ports
	CAN_RX


	CAN_TX
	Pins
	U18-43

	NetLabels
	CAN_TX

	Ports
	CAN_TX


	DCDC_OUT
	Pins
	L4-1
	U18-36

	NetLabels
	DCDC_OUT


	DEBUG_RX
	Pins
	U18-101

	Ports
	DEBUG_RX


	DEBUG_TX
	Pins
	U18-105

	Ports
	DEBUG_TX


	EEPROM_WR_PROT
	Pins
	R507-1
	U18-52
	U59-7

	NetLabels
	EEPROM_WR_PROT
	EEPROM_WR_PROT


	FPGA_DONE
	Pins
	R128-2
	U18-139

	Ports
	FPGA_DONE


	FPGA_INITN
	Pins
	R127-2
	U18-140

	Ports
	FPGA_INITN


	FPGA_PROGRMN
	Pins
	R123-1
	R126-2
	U18-142

	Ports
	FPGA_PROGRMN


	GND
	Pins
	C47-2
	C48-2
	C49-2
	C135-1
	C136-2
	C137-1
	C138-2
	C149-2
	C150-2
	C151-2
	C152-2
	C153-2
	C154-2
	C155-2
	C156-2
	C157-2
	C158-2
	C159-1
	C160-1
	C161-1
	C162-1
	C163-1
	C164-1
	C165-1
	C166-1
	C167-2
	C168-2
	C169-1
	C170-2
	C171-2
	C172-2
	C173-2
	C174-2
	C175-2
	C176-2
	C177-2
	C178-2
	C179-2
	C180-1
	C181-1
	C182-2
	C183-1
	C184-1
	C185-1
	C186-1
	C187-1
	C188-2
	C189-2
	C190-2
	C191-2
	C192-2
	C193-2
	C194-1
	C195-1
	C196-1
	C197-1
	C198-2
	C199-1
	C200-2
	C202-2
	C203-2
	C205-1
	C206-2
	C207-2
	C208-2
	C210-2
	C211-2
	C212-2
	C213-2
	C402-1
	C403-1
	C404-1
	C405-2
	C406-1
	C412-1
	C476-2
	C514-2
	D36-C
	D37-C
	R107-1
	R109-2
	R110-2
	R125-1
	R126-1
	R127-1
	R128-1
	R130-1
	R131-1
	R132-1
	R133-1
	R134-1
	R135-1
	R136-1
	R138-1
	R139-1
	R140-1
	R141-1
	R418-1
	R419-1
	R420-1
	R421-1
	R422-1
	R423-1
	R424-1
	R425-1
	R426-1
	R427-1
	R428-1
	TP28-1
	TP29-1
	U17-3
	U18-6
	U18-35
	U18-40
	U18-51
	U18-57
	U18-60
	U18-64
	U18-70
	U18-85
	U18-103
	U18-113
	U18-135
	U19-2
	U58-2
	U59-4

	NetLabels
	GND

	Ports
	GND


	H_BRIDGE1_CRT_SNS_u
	Pins
	C149-1
	R124-1
	U18-93

	NetLabels
	H_BRIDGE1_CRT_SNS_u
	H_BRIDGE1_CRT_SNS_u


	H_BRIDGE1_CURRENT_SENSE
	Pins
	R124-2

	Ports
	H_BRIDGE1_CURRENT_SENSE


	H_BRIDGE1_PWM_MICRO
	Pins
	R133-2
	U18-133

	Ports
	H_BRIDGE1_PWM_MICRO


	H_BRIDGE1_STATUS
	Pins
	R425-2
	U18-118

	Ports
	H_BRIDGE1_STATUS


	H_BRIDGE2_CRT_SNS_u
	Pins
	C150-1
	R129-1
	U18-90

	NetLabels
	H_BRIDGE2_CRT_SNS_u
	H_BRIDGE2_CRT_SNS_u


	H_BRIDGE2_CURRENT_SENSE
	Pins
	R129-2

	Ports
	H_BRIDGE2_CURRENT_SENSE


	H_BRIDGE2_PWM_MICRO
	Pins
	R134-2
	U18-132

	Ports
	H_BRIDGE2_PWM_MICRO


	H_BRIDGE2_STATUS
	Pins
	R424-2
	U18-119

	Ports
	H_BRIDGE2_STATUS


	HALF_BRIDGE1_CRT_SNS_u
	Pins
	C49-1
	R118-1
	U18-94

	NetLabels
	HALF_BRIDGE1_CRT_SNS_u
	HALF_BRIDGE1_CRT_SNS_u


	HALF_BRIDGE1_CURRENT_SENSE
	Pins
	R118-2

	Ports
	HALF_BRIDGE1_CURRENT_SENSE


	HALF_BRIDGE1_PWM_MICRO
	Pins
	R132-2
	U18-136

	Ports
	HALF_BRIDGE1_PWM_MICRO


	HALF_BRIDGE1_STATUS
	Pins
	R426-2
	U18-117

	Ports
	HALF_BRIDGE1_STATUS


	HALF_BRIDGE2_CRT_SNS_u
	Pins
	C48-1
	R117-1
	U18-95

	NetLabels
	HALF_BRIDGE2_CRT_SNS_u
	HALF_BRIDGE2_CRT_SNS_u


	HALF_BRIDGE2_CURRENT_SENSE
	Pins
	R117-2

	Ports
	HALF_BRIDGE2_CURRENT_SENSE


	HALF_BRIDGE2_PWM_MICRO
	Pins
	R131-2
	U18-137

	Ports
	HALF_BRIDGE2_PWM_MICRO


	HALF_BRIDGE2_STATUS
	Pins
	R427-2
	U18-116

	Ports
	HALF_BRIDGE2_STATUS


	HALF_BRIDGE3_CRT_SNS_u
	Pins
	C47-1
	R116-1
	U18-96

	NetLabels
	HALF_BRIDGE3_CRT_SNS_u
	HALF_BRIDGE3_CRT_SNS_u


	HALF_BRIDGE3_CURRENT_SENSE
	Pins
	R116-2

	Ports
	HALF_BRIDGE3_CURRENT_SENSE


	HALF_BRIDGE3_PWM_MICRO
	Pins
	R130-2
	U18-138

	Ports
	HALF_BRIDGE3_PWM_MICRO


	HALF_BRIDGE3_STATUS
	Pins
	R428-2
	U18-115

	Ports
	HALF_BRIDGE3_STATUS


	I2C_SCL
	Pins
	R406-1
	U18-16
	U59-6

	NetLabels
	I2C_SCL
	I2C_SCL

	Ports
	I2C_SCL


	I2C_SDA
	Pins
	R405-1
	U18-15
	U59-5

	NetLabels
	I2C_SDA
	I2C_SDA

	Ports
	I2C_SDA


	JTAG_RESET_IN_M
	Pins
	C136-1
	FB1-1
	R111-2
	U17-2
	U19-1

	Ports
	JTAG_RESET_IN_M


	JTAG_TCK_M
	Pins
	U18-110

	Ports
	JTAG_TCK_M


	JTAG_TDI_M
	Pins
	U18-108

	Ports
	JTAG_TDI_M


	JTAG_TDO_M
	Pins
	U18-107

	Ports
	JTAG_TDO_M


	JTAG_TMS_M
	Pins
	U18-111

	Ports
	JTAG_TMS_M


	JTAG_TRST
	Pins
	R109-1
	U18-106

	Ports
	JTAG_TRST


	LSD1_CRT_SNS_u
	Pins
	C151-1
	R137-1
	U18-89

	NetLabels
	LSD1_CRT_SNS_u
	LSD1_CRT_SNS_u


	LSD1_CURRENT_SENSE
	Pins
	R137-2

	Ports
	LSD1_CURRENT_SENSE


	LSD1_PWM_MICRO
	Pins
	R135-2
	U18-131

	Ports
	LSD1_PWM_MICRO


	LSD1_STATUS
	Pins
	R423-2
	U18-120

	Ports
	LSD1_STATUS


	LSD2_CRT_SNS_u
	Pins
	C152-1
	R142-1
	U18-88

	NetLabels
	LSD2_CRT_SNS_u
	LSD2_CRT_SNS_u


	LSD2_CURRENT_SENSE
	Pins
	R142-2

	Ports
	LSD2_CURRENT_SENSE


	LSD2_PWM_MICRO
	Pins
	R136-2
	U18-130

	Ports
	LSD2_PWM_MICRO


	LSD2_STATUS
	Pins
	R422-2
	U18-121

	Ports
	LSD2_STATUS


	LSD3_CRT_SNS_u
	Pins
	C153-1
	R143-1
	U18-87

	NetLabels
	LSD3_CRT_SNS_u
	LSD3_CRT_SNS_u


	LSD3_CURRENT_SENSE
	Pins
	R143-2

	Ports
	LSD3_CURRENT_SENSE


	LSD3_PWM_MICRO
	Pins
	R138-2
	U18-129

	Ports
	LSD3_PWM_MICRO


	LSD3_STATUS
	Pins
	R421-2
	U18-122

	Ports
	LSD3_STATUS


	LSD4_CRT_SNS_u
	Pins
	C154-1
	R144-1
	U18-84

	NetLabels
	LSD4_CRT_SNS_u
	LSD4_CRT_SNS_u


	LSD4_CURRENT_SENSE
	Pins
	R144-2

	Ports
	LSD4_CURRENT_SENSE


	LSD4_PWM_MICRO
	Pins
	R139-2
	U18-128

	Ports
	LSD4_PWM_MICRO


	LSD4_STATUS
	Pins
	R420-2
	U18-123

	Ports
	LSD4_STATUS


	LSD5_CRT_SNS_u
	Pins
	C155-1
	R145-1
	U18-83

	NetLabels
	LSD5_CRT_SNS_u
	LSD5_CRT_SNS_u


	LSD5_CURRENT_SENSE
	Pins
	R145-2

	Ports
	LSD5_CURRENT_SENSE


	LSD5_PWM_MICRO
	Pins
	R140-2
	U18-127

	Ports
	LSD5_PWM_MICRO


	LSD5_STATUS
	Pins
	R419-2
	U18-124

	Ports
	LSD5_STATUS


	LSD6_CRT_SNS_u
	Pins
	C156-1
	R146-1
	U18-82

	NetLabels
	LSD6_CRT_SNS_u
	LSD6_CRT_SNS_u


	LSD6_CURRENT_SENSE
	Pins
	R146-2

	Ports
	LSD6_CURRENT_SENSE


	LSD6_PWM_MICRO
	Pins
	R141-2
	U18-126

	Ports
	LSD6_PWM_MICRO


	LSD6_STATUS
	Pins
	R418-2
	U18-125

	Ports
	LSD6_STATUS


	MICRO_ALIVE
	Pins
	R122-1
	R125-2
	U18-141

	Ports
	MICRO_ALIVE


	MICRO_HEARTBEAT_LED
	Pins
	R345-1
	U18-46

	NetLabels
	MICRO_HEARTBEAT_LED
	MICRO_HEARTBEAT_LED


	NetC135_2
	Pins
	C135-2
	R107-2
	U18-67
	Y1-2


	NetC137_2
	Pins
	C137-2
	U18-68
	Y1-1


	NetC138_1
	Pins
	C138-1
	FB1-2
	TP30-1
	U18-50


	NetC188_1
	Pins
	C188-1
	C476-1
	R149-1
	U18-37
	U58-1


	NetD36_A
	Pins
	D36-A
	R344-2


	NetD37_A
	Pins
	D37-A
	R345-2


	NetR108_2
	Pins
	R108-2
	U17-1


	NetR110_1
	Pins
	R110-1
	U18-109


	NetR112_2
	Pins
	R112-2
	U18-49


	NetR113_2
	Pins
	R113-2
	U18-53


	NetR114_1
	Pins
	R114-1


	NetR114_2
	Pins
	R114-2
	U18-54


	NetR119_1
	Pins
	R119-1
	U18-143


	NetR120_1
	Pins
	R120-1
	U18-1


	NetR121_1
	Pins
	R121-1
	U18-2


	NetU18_14
	Pins
	U18-14


	NetU18_58
	Pins
	U18-58


	NetU18_59
	Pins
	U18-59


	NetU18_62
	Pins
	U18-62


	NetU18_63
	Pins
	U18-63


	NetU18_66
	Pins
	U18-66


	NetU18_71
	Pins
	U18-71


	NetU59_1
	Pins
	U59-1


	NetU59_2
	Pins
	U59-2


	NetU59_3
	Pins
	U59-3


	nRESET
	Pins
	U17-4

	NetLabels
	nRESET

	Ports
	nRESET


	nRESET_uC_2_FPGA
	Pins
	R412-1
	U18-97

	Ports
	nRESET_uC_2_FPGA


	nSOURCE_1_TRIP
	Pins
	C404-2
	U18-100

	Ports
	nSOURCE_1_TRIP


	nSOURCE_2_TRIP
	Pins
	C403-2
	U18-99

	Ports
	nSOURCE_2_TRIP


	nSOURCE_3_TRIP
	Pins
	C402-2
	U18-98

	Ports
	nSOURCE_3_TRIP


	nSW1_uC
	Pins
	U18-10

	Ports
	nSW1_uC


	nSW2_uC
	Pins
	U18-9

	Ports
	nSW2_uC


	nSW3_uC
	Pins
	U18-8

	Ports
	nSW3_uC


	nSW4_uC
	Pins
	U18-7

	Ports
	nSW4_uC


	nSW5_uC
	Pins
	U18-4

	Ports
	nSW5_uC


	nSW6_uC
	Pins
	U18-3

	Ports
	nSW6_uC


	nSW7_uC
	Pins
	U18-92

	Ports
	nSW7_uC


	nSW8_uC
	Pins
	U18-91

	Ports
	nSW8_uC


	nSW9_uC
	Pins
	U18-48

	Ports
	nSW9_uC


	nSW10_uC
	Pins
	U18-45

	Ports
	nSW10_uC


	NVCC_PLL_1.1V
	Pins
	C207-1
	C208-1
	U18-72

	NetLabels
	NVCC_PLL_1.1V


	POWER_SOURCE_1_SENSE
	Pins
	R147-2

	Ports
	POWER_SOURCE_1_SENSE


	POWER_SOURCE_1_SNS_u
	Pins
	C157-1
	R147-1
	U18-81

	NetLabels
	POWER_SOURCE_1_SNS_u
	POWER_SOURCE_1_SNS_u


	POWER_SOURCE_2_SENSE
	Pins
	R148-2

	Ports
	POWER_SOURCE_2_SENSE


	POWER_SOURCE_2_SNS_u
	Pins
	C158-1
	R148-1
	U18-80

	NetLabels
	POWER_SOURCE_2_SNS_u
	POWER_SOURCE_2_SNS_u


	POWER_SOURCE_3_SENSE
	Pins
	R150-2

	Ports
	POWER_SOURCE_3_SENSE


	POWER_SOURCE_3_SNS_u
	Pins
	C167-1
	R150-1
	U18-79

	NetLabels
	POWER_SOURCE_3_SNS_u
	POWER_SOURCE_3_SNS_u


	PRECHARGE_OUT_SENSE
	Pins
	R151-2

	Ports
	PRECHARGE_OUT_SENSE


	PRECHARGE_OUT_SNS_u
	Pins
	C171-1
	R151-1
	U18-78

	NetLabels
	PRECHARGE_OUT_SNS_u
	PRECHARGE_OUT_SNS_u


	PROC_INT_1.1V
	Pins
	C172-1
	C173-1
	C174-1
	C175-1
	C190-1
	C191-1
	C192-1
	C193-1
	C194-2
	C195-2
	C196-2
	C197-2
	L4-2
	U18-5
	U18-31
	U18-39
	U18-86
	U18-102
	U18-114
	U18-134

	NetLabels
	PROC_INT_1.1V


	QSPI_A_IO0
	Pins
	U18-23

	Ports
	QSPI_A_IO0


	QSPI_A_IO1
	Pins
	U18-21

	Ports
	QSPI_A_IO1


	QSPI_A_IO2
	Pins
	U18-22

	Ports
	QSPI_A_IO2


	QSPI_A_IO3
	Pins
	U18-25

	Ports
	QSPI_A_IO3


	QSPI_A_nCS
	Pins
	U18-19

	Ports
	QSPI_A_nCS


	QSPI_A_SCK
	Pins
	U18-24

	Ports
	QSPI_A_SCK


	QSPI_B_FPGA_nCS
	Pins
	U18-41

	Ports
	QSPI_B_FPGA_nCS


	QSPI_B_IO0
	Pins
	U18-30

	Ports
	QSPI_B_IO0


	QSPI_B_IO1
	Pins
	U18-27

	Ports
	QSPI_B_IO1


	QSPI_B_IO2
	Pins
	U18-28

	Ports
	QSPI_B_IO2
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	Ports
	DEBUG_RX


	DEBUG_TX
	Pins
	R32-1

	Ports
	DEBUG_TX


	ENABLE_LIMITED_14V_FPGA
	Pins
	U4-A11

	Ports
	ENABLE_LIMITED_14V_FPGA


	ENABLE_PRECHARGE_FPGA
	Pins
	U4-C5

	Ports
	ENABLE_PRECHARGE_FPGA


	FPGA_DONE
	Pins
	R19-2
	U4-C13

	Ports
	FPGA_DONE


	FPGA_INITN
	Pins
	R18-2
	U4-A13

	Ports
	FPGA_INITN


	FPGA_PROGRMN
	Pins
	R17-2
	SW1-1
	SW1-2
	U4-B10

	Ports
	FPGA_PROGRMN


	GND
	Pins
	C2-1
	C3-1
	C4-1
	C5-1
	C6-1
	C7-1
	C8-1
	C9-1
	C39-2
	C40-1
	C41-1
	C43-1
	C44-1
	C45-1
	C50-1
	C52-1
	C53-1
	C55-1
	C139-2
	C140-1
	C141-1
	C142-2
	C143-1
	C144-1
	C145-1
	C146-1
	C147-2
	C148-1
	C345-1
	C346-2
	C347-1
	C348-1
	C349-2
	C350-2
	C351-2
	C352-2
	C353-2
	C354-1
	C355-2
	C356-2
	C357-2
	C358-2
	C359-2
	C360-1
	C361-2
	C362-2
	C363-1
	C458-2
	C459-2
	C460-2
	C461-2
	C462-2
	C463-2
	C464-2
	C465-2
	C466-2
	C467-2
	C468-2
	C469-2
	C470-2
	C471-2
	C472-2
	C473-2
	D3-1
	D4-1
	D38-C
	D39-C
	D40-K
	D41-K
	D42-C
	D43-C
	D66-3
	J2-3
	J2-5
	J7-5
	J10-3
	J10-9
	R8-1
	R14-2
	R28-2
	R29-2
	R356-1
	R357-1
	R432-1
	SW2-1
	SW2-2
	U1-2
	U2A-4
	U2B-4
	U2B-9
	U3A-4
	U3B-4
	U3B-9
	U4-B2
	U4-B15
	U4-C3
	U4-C14
	U4-D4
	U4-D13
	U4-E5
	U4-E12
	U4-F6
	U4-F11
	U4-H8
	U4-H9
	U4-J8
	U4-J9
	U4-L6
	U4-L11
	U4-M5
	U4-M12
	U4-N4
	U4-N13
	U4-P3
	U4-P14
	U4-R2
	U4-R15

	NetLabels
	GND

	Ports
	GND


	H_BRIDGE1_OVER_CURRENT
	Pins
	TP71-1
	U4-A12

	Ports
	H_BRIDGE1_OVER_CURRENT


	H_BRIDGE1_PWM_ALI_FPGA
	Pins
	U4-A4

	Ports
	H_BRIDGE1_PWM_ALI_FPGA


	H_BRIDGE1_PWM_BLI_FPGA
	Pins
	TP68-1
	U4-A3

	Ports
	H_BRIDGE1_PWM_BLI_FPGA


	H_BRIDGE1_PWM_MICRO
	Pins
	U4-T3

	Ports
	H_BRIDGE1_PWM_MICRO


	H_BRIDGE1_STATUS
	Pins
	TP70-1
	U4-R7

	Ports
	H_BRIDGE1_STATUS


	H_BRIDGE2_OVER_CURRENT
	Pins
	U4-B11

	Ports
	H_BRIDGE2_OVER_CURRENT


	H_BRIDGE2_PWM_ALI_FPGA
	Pins
	U4-F14

	Ports
	H_BRIDGE2_PWM_ALI_FPGA


	H_BRIDGE2_PWM_BLI_FPGA
	Pins
	U4-E14

	Ports
	H_BRIDGE2_PWM_BLI_FPGA


	H_BRIDGE2_PWM_MICRO
	Pins
	U4-R5

	Ports
	H_BRIDGE2_PWM_MICRO


	H_BRIDGE2_STATUS
	Pins
	U4-T10

	Ports
	H_BRIDGE2_STATUS


	HALF_BRIDGE1_OVER_CURRENT
	Pins
	U4-P10

	Ports
	HALF_BRIDGE1_OVER_CURRENT


	HALF_BRIDGE1_PWM_FPGA
	Pins
	U4-M14

	Ports
	HALF_BRIDGE1_PWM_FPGA


	HALF_BRIDGE1_PWM_MICRO
	Pins
	U4-N7

	Ports
	HALF_BRIDGE1_PWM_MICRO


	HALF_BRIDGE1_STATUS
	Pins
	U4-T5

	Ports
	HALF_BRIDGE1_STATUS


	HALF_BRIDGE2_OVER_CURRENT
	Pins
	U4-L14

	Ports
	HALF_BRIDGE2_OVER_CURRENT


	HALF_BRIDGE2_PWM_FPGA
	Pins
	U4-G13

	Ports
	HALF_BRIDGE2_PWM_FPGA


	HALF_BRIDGE2_PWM_MICRO
	Pins
	U4-T4

	Ports
	HALF_BRIDGE2_PWM_MICRO


	HALF_BRIDGE2_STATUS
	Pins
	U4-E2

	Ports
	HALF_BRIDGE2_STATUS


	HALF_BRIDGE3_OVER_CURRENT
	Pins
	U4-K15

	Ports
	HALF_BRIDGE3_OVER_CURRENT


	HALF_BRIDGE3_PWM_FPGA
	Pins
	U4-G14

	Ports
	HALF_BRIDGE3_PWM_FPGA


	HALF_BRIDGE3_PWM_MICRO
	Pins
	U4-P7

	Ports
	HALF_BRIDGE3_PWM_MICRO


	HALF_BRIDGE3_STATUS
	Pins
	TP65-1
	U4-R6

	Ports
	HALF_BRIDGE3_STATUS


	HOUR_METER_ENABLE_FPGA
	Pins
	U4-B4

	Ports
	HOUR_METER_ENABLE_FPGA


	I2C_AD0_FPGA
	Pins
	R354-1
	R356-2
	U4-K14

	NetLabels
	I2C_AD0_FPGA
	I2C_AD0_FPGA


	I2C_AD1_FPGA
	Pins
	R355-1
	R357-2
	U4-F13

	NetLabels
	I2C_AD1_FPGA
	I2C_AD1_FPGA


	I2C_SCL
	Pins
	R30-1
	TP64-1
	U4-A9
	U4-H15

	NetLabels
	I2C_SCL
	I2C_SCL
	I2C_SCL

	Ports
	I2C_SCL


	I2C_SDA
	Pins
	R31-1
	R461-2
	TP73-1
	U4-C9
	U4-G16

	NetLabels
	I2C_SDA
	I2C_SDA
	I2C_SDA

	Ports
	I2C_SDA


	JTAG_RESET_IN_FPGA
	Pins
	C8-2
	R27-1
	U4-T7

	NetLabels
	JTAG_RESET_IN_FPGA
	JTAG_RESET_IN_FPGA


	JTAG_RESET_IN_M
	Pins
	C4-2
	R13-1

	Ports
	JTAG_RESET_IN_M


	JTAG_TCK_FPGA
	Pins
	R24-1
	U4-A7

	NetLabels
	JTAG_TCK_FPGA
	JTAG_TCK_FPGA


	JTAG_TCK_M
	Pins
	R10-1

	Ports
	JTAG_TCK_M


	JTAG_TDI_FPGA
	Pins
	R26-1
	U4-A6

	NetLabels
	JTAG_TDI_FPGA
	JTAG_TDI_FPGA


	JTAG_TDI_M
	Pins
	R12-1

	Ports
	JTAG_TDI_M


	JTAG_TDO_FPGA
	Pins
	R25-1
	U4-C6

	NetLabels
	JTAG_TDO_FPGA
	JTAG_TDO_FPGA


	JTAG_TDO_M
	Pins
	R11-1

	Ports
	JTAG_TDO_M


	JTAG_TMS_FPGA
	Pins
	R23-1
	U4-B8

	NetLabels
	JTAG_TMS_FPGA
	JTAG_TMS_FPGA


	JTAG_TMS_M
	Pins
	R9-1

	Ports
	JTAG_TMS_M


	JTAG_TRST
	Pins
	J2-9

	Ports
	JTAG_TRST


	LSD1_ENABLE_FPGA
	Pins
	TP59-1
	U4-C7

	Ports
	LSD1_ENABLE_FPGA


	LSD1_OVER_CURRENT
	Pins
	TP62-1
	U4-D7

	Ports
	LSD1_OVER_CURRENT


	LSD1_PWM_FPGA
	Pins
	TP60-1
	U4-B1

	Ports
	LSD1_PWM_FPGA


	LSD1_PWM_MICRO
	Pins
	U4-N8

	Ports
	LSD1_PWM_MICRO


	LSD1_STATUS
	Pins
	TP61-1
	U4-G2

	Ports
	LSD1_STATUS


	LSD2_ENABLE_FPGA
	Pins
	U4-D1

	Ports
	LSD2_ENABLE_FPGA


	LSD2_OVER_CURRENT
	Pins
	U4-D8

	Ports
	LSD2_OVER_CURRENT


	LSD2_PWM_FPGA
	Pins
	U4-C2

	Ports
	LSD2_PWM_FPGA


	LSD2_PWM_MICRO
	Pins
	U4-T2

	Ports
	LSD2_PWM_MICRO


	LSD2_STATUS
	Pins
	U4-P4

	Ports
	LSD2_STATUS


	LSD3_ENABLE_FPGA
	Pins
	U4-C11

	Ports
	LSD3_ENABLE_FPGA


	LSD3_OVER_CURRENT
	Pins
	U4-D9

	Ports
	LSD3_OVER_CURRENT


	LSD3_PWM_FPGA
	Pins
	U4-C8

	Ports
	LSD3_PWM_FPGA


	LSD3_PWM_MICRO
	Pins
	U4-P5

	Ports
	LSD3_PWM_MICRO


	LSD3_STATUS
	Pins
	U4-P2

	Ports
	LSD3_STATUS


	LSD4_ENABLE_FPGA
	Pins
	U4-C1

	Ports
	LSD4_ENABLE_FPGA


	LSD4_OVER_CURRENT
	Pins
	U4-D3

	Ports
	LSD4_OVER_CURRENT


	LSD4_PWM_FPGA
	Pins
	U4-D2

	Ports
	LSD4_PWM_FPGA


	LSD4_PWM_MICRO
	Pins
	U4-N10

	Ports
	LSD4_PWM_MICRO


	LSD4_STATUS
	Pins
	U4-G1

	Ports
	LSD4_STATUS


	LSD5_ENABLE_FPGA
	Pins
	U4-A8

	Ports
	LSD5_ENABLE_FPGA


	LSD5_OVER_CURRENT
	Pins
	U4-C12

	Ports
	LSD5_OVER_CURRENT


	LSD5_PWM_FPGA
	Pins
	U4-B5

	Ports
	LSD5_PWM_FPGA


	LSD5_PWM_MICRO
	Pins
	U4-R3

	Ports
	LSD5_PWM_MICRO


	LSD5_STATUS
	Pins
	U4-H1

	Ports
	LSD5_STATUS


	LSD6_ENABLE_FPGA
	Pins
	U4-C4

	Ports
	LSD6_ENABLE_FPGA


	LSD6_OVER_CURRENT
	Pins
	U4-D14

	Ports
	LSD6_OVER_CURRENT


	LSD6_PWM_FPGA
	Pins
	U4-A5

	Ports
	LSD6_PWM_FPGA


	LSD6_PWM_MICRO
	Pins
	U4-R4

	Ports
	LSD6_PWM_MICRO


	LSD6_STATUS
	Pins
	U4-H2

	Ports
	LSD6_STATUS


	MICRO_ALIVE
	Pins
	U4-R9

	Ports
	MICRO_ALIVE


	NetC2_2
	Pins
	C2-2
	R2-2
	R3-2
	R4-2


	NetC7_2
	Pins
	C7-2
	SW1-3
	SW1-4
	SW2-3
	SW2-4


	NetD3_3
	Pins
	D3-3
	J7-3
	R32-2


	NetD4_3
	Pins
	D4-3
	J7-4
	R33-2


	NetD38_A
	Pins
	D38-A
	R347-2


	NetD39_A
	Pins
	D39-A
	R348-2


	NetD40_A
	Pins
	D40-A
	R349-2


	NetD41_A
	Pins
	D41-A
	R350-2


	NetD42_A
	Pins
	D42-A
	R351-2


	NetD43_A
	Pins
	D43-A
	R352-2


	NetJ2_2
	Pins
	J2-2
	R7-2
	R9-2


	NetJ2_4
	Pins
	J2-4
	R10-2
	R14-1


	NetJ2_6
	Pins
	J2-6
	R6-2
	R11-2


	NetJ2_7
	Pins
	J2-7


	NetJ2_8
	Pins
	J2-8
	R5-2
	R12-2


	NetJ2_10
	Pins
	J2-10
	R13-2
	TP76-1
	TP77-1


	NetJ7_1
	Pins
	J7-1


	NetJ7_2
	Pins
	J7-2


	NetJ7_6
	Pins
	J7-6


	NetJ10_2
	Pins
	J10-2
	R22-2
	R23-2


	NetJ10_4
	Pins
	J10-4
	R24-2
	R29-1


	NetJ10_5
	Pins
	J10-5


	NetJ10_6
	Pins
	J10-6
	R21-2
	R25-2


	NetJ10_7
	Pins
	J10-7


	NetJ10_8
	Pins
	J10-8
	R20-2
	R26-2


	NetJ10_10
	Pins
	J10-10
	R27-2
	TP78-1
	TP79-1


	NetJ11_1
	Pins
	J11-1
	R30-2


	NetJ11_2
	Pins
	J11-2
	R31-2


	NetJ11_3
	Pins
	J11-3
	R94-2


	NetJ11_4
	Pins
	J11-4
	R95-2


	NetJ11_5
	Pins
	J11-5
	R96-2


	NetJ11_6
	Pins
	J11-6
	R97-2


	NetJ11_7
	Pins
	J11-7
	R98-2


	NetJ11_8
	Pins
	J11-8
	R99-2


	NetJ11_9
	Pins
	J11-9
	R100-2


	NetJ11_10
	Pins
	J11-10
	R101-2


	NetJ11_11
	Pins
	J11-11
	R302-1


	NetJ11_12
	Pins
	J11-12
	R303-1


	NetJ11_13
	Pins
	J11-13
	R304-1


	NetJ11_14
	Pins
	J11-14
	R305-1


	NetJ11_15
	Pins
	J11-15
	R306-1


	NetJ11_16
	Pins
	J11-16
	R307-1


	NetJ11_17
	Pins
	J11-17
	R308-1


	NetJ11_18
	Pins
	J11-18
	R309-1


	NetJ11_19
	Pins
	J11-19
	R310-1


	NetJ11_20
	Pins
	J11-20
	R311-1


	NetR4_1
	Pins
	R4-1
	R429-1
	U1-5


	NetR8_2
	Pins
	R8-2
	U1-8


	NetR28_1
	Pins
	R28-1
	U4-C10


	NetR347_1
	Pins
	R347-1
	U4-G4


	NetR348_1
	Pins
	R348-1
	U4-G3


	NetR349_1
	Pins
	R349-1
	U4-J4


	NetR350_1
	Pins
	R350-1
	U4-J3


	NetR351_1
	Pins
	R351-1
	TP75-1
	U4-H4


	NetR352_1
	Pins
	R352-1
	U4-H3


	NetR430_2
	Pins
	R430-2
	R431-2
	U1-4


	NetU4_A2
	Pins
	U4-A2


	NetU4_B6
	Pins
	U4-B6


	NetU4_B7
	Pins
	U4-B7


	NetU4_B9
	Pins
	U4-B9


	NetU4_B12
	Pins
	U4-B12


	NetU4_D6
	Pins
	U4-D6


	NetU4_D10
	Pins
	U4-D10


	NetU4_D11
	Pins
	U4-D11


	NetU4_E3
	Pins
	U4-E3


	NetU4_E6
	Pins
	U4-E6


	NetU4_E7
	Pins
	U4-E7


	NetU4_E8
	Pins
	U4-E8


	NetU4_E9
	Pins
	U4-E9


	NetU4_E10
	Pins
	U4-E10


	NetU4_E11
	Pins
	U4-E11


	NetU4_F3
	Pins
	U4-F3


	NetU4_F4
	Pins
	U4-F4


	NetU4_F5
	Pins
	U4-F5


	NetU4_F7
	Pins
	U4-F7


	NetU4_F8
	Pins
	U4-F8


	NetU4_F9
	Pins
	U4-F9


	NetU4_F10
	Pins
	U4-F10


	NetU4_F12
	Pins
	U4-F12


	NetU4_G5
	Pins
	U4-G5


	NetU4_G6
	Pins
	U4-G6


	NetU4_G11
	Pins
	U4-G11


	NetU4_G12
	Pins
	U4-G12


	NetU4_H5
	Pins
	U4-H5


	NetU4_H6
	Pins
	U4-H6


	NetU4_H11
	Pins
	U4-H11


	NetU4_H12
	Pins
	U4-H12


	NetU4_H13
	Pins
	U4-H13


	NetU4_J5
	Pins
	U4-J5


	NetU4_J6
	Pins
	U4-J6


	NetU4_J11
	Pins
	U4-J11


	NetU4_J12
	Pins
	U4-J12


	NetU4_J13
	Pins
	U4-J13


	NetU4_J14
	Pins
	U4-J14


	NetU4_J15
	Pins
	U4-J15


	NetU4_K3
	Pins
	U4-K3


	NetU4_K4
	Pins
	U4-K4


	NetU4_K5
	Pins
	U4-K5


	NetU4_K6
	Pins
	U4-K6


	NetU4_K11
	Pins
	U4-K11


	NetU4_K12
	Pins
	U4-K12


	NetU4_K13
	Pins
	U4-K13


	NetU4_L3
	Pins
	U4-L3


	NetU4_L4
	Pins
	U4-L4


	NetU4_L5
	Pins
	U4-L5


	NetU4_L7
	Pins
	U4-L7


	NetU4_L8
	Pins
	U4-L8


	NetU4_L9
	Pins
	U4-L9


	NetU4_L10
	Pins
	U4-L10


	NetU4_L12
	Pins
	U4-L12


	NetU4_L13
	Pins
	U4-L13


	NetU4_M6
	Pins
	U4-M6


	NetU4_M7
	Pins
	U4-M7


	NetU4_M8
	Pins
	U4-M8


	NetU4_M9
	Pins
	U4-M9


	NetU4_M10
	Pins
	U4-M10


	NetU4_M11
	Pins
	U4-M11


	NetU4_M15
	Pins
	U4-M15


	NetU4_M16
	Pins
	U4-M16


	NetU4_N6
	Pins
	U4-N6


	NetU4_N9
	Pins
	U4-N9


	NetU4_N11
	Pins
	U4-N11


	NetU4_N15
	Pins
	U4-N15


	NetU4_N16
	Pins
	U4-N16


	NetU4_P8
	Pins
	U4-P8


	NetU4_P9
	Pins
	U4-P9


	NetU4_P11
	Pins
	U4-P11


	NetU4_P12
	Pins
	U4-P12


	NetU4_P15
	Pins
	U4-P15


	NetU4_P16
	Pins
	U4-P16


	NetU4_R8
	Pins
	U4-R8


	NetU4_R10
	Pins
	U4-R10


	NetU4_R11
	Pins
	U4-R11


	NetU4_R13
	Pins
	U4-R13


	NetU4_R14
	Pins
	U4-R14


	NetU4_R16
	Pins
	U4-R16


	NetU4_T11
	Pins
	U4-T11


	NetU4_T12
	Pins
	U4-T12


	NetU4_T13
	Pins
	U4-T13


	NetU4_T14
	Pins
	U4-T14


	NetU4_T15
	Pins
	U4-T15


	nRESET
	Pins
	U4-T8

	Ports
	nRESET


	nRESET_uC_2_FPGA
	Pins
	U4-T9

	Ports
	nRESET_uC_2_FPGA


	nSOURCE_1_TRIP
	Pins
	C43-2
	U4-E1

	Ports
	nSOURCE_1_TRIP


	nSOURCE_2_TRIP
	Pins
	C44-2
	U4-F1

	Ports
	nSOURCE_2_TRIP


	nSOURCE_3_TRIP
	Pins
	C45-2
	U4-F2

	Ports
	nSOURCE_3_TRIP


	nSW1_uC
	Pins
	U4-R1

	Ports
	nSW1_uC


	nSW2_uC
	Pins
	U4-P1

	Ports
	nSW2_uC


	nSW3_uC
	Pins
	U4-N3

	Ports
	nSW3_uC


	nSW4_uC
	Pins
	U4-N2

	Ports
	nSW4_uC


	nSW5_uC
	Pins
	U4-N1

	Ports
	nSW5_uC


	nSW6_uC
	Pins
	U4-M3

	Ports
	nSW6_uC


	nSW7_uC
	Pins
	U4-M2

	Ports
	nSW7_uC


	nSW8_uC
	Pins
	U4-M1

	Ports
	nSW8_uC


	nSW9_uC
	Pins
	U4-L2

	Ports
	nSW9_uC


	nSW10_uC
	Pins
	U4-L1

	Ports
	nSW10_uC


	QSPI_A_IO0
	Pins
	U3A-5
	U3B-5

	NetLabels
	QSPI_A_IO0

	Ports
	QSPI_A_IO0


	QSPI_A_IO1
	Pins
	U3A-2
	U3B-2

	NetLabels
	QSPI_A_IO1

	Ports
	QSPI_A_IO1


	QSPI_A_IO2
	Pins
	U3A-3
	U3B-3

	Ports
	QSPI_A_IO2


	QSPI_A_IO3
	Pins
	U3A-7
	U3B-7

	Ports
	QSPI_A_IO3


	QSPI_A_nCS
	Pins
	R16-2
	U3A-1
	U3B-1

	Ports
	QSPI_A_nCS


	QSPI_A_SCK
	Pins
	U3A-6
	U3B-6

	NetLabels
	QSPI_A_SCK

	Ports
	QSPI_A_SCK


	QSPI_B_FPGA_nCS
	Pins
	R445-1
	U4-R12

	Ports
	QSPI_B_FPGA_nCS


	QSPI_B_IO0
	Pins
	U2A-5
	U2B-5
	U4-P13

	NetLabels
	QSPI_B_IO0
	QSPI_B_IO0

	Ports
	QSPI_B_IO0


	QSPI_B_IO1
	Pins
	U2A-2
	U2B-2
	U4-T6

	NetLabels
	QSPI_B_IO1
	QSPI_B_IO1

	Ports
	QSPI_B_IO1


	QSPI_B_IO2
	Pins
	U2A-3
	U2B-3

	Ports
	QSPI_B_IO2


	QSPI_B_IO3
	Pins
	U2A-7
	U2B-7

	Ports
	QSPI_B_IO3


	QSPI_B_nCS
	Pins
	R15-2
	U2A-1
	U2B-1

	Ports
	QSPI_B_nCS


	QSPI_B_SCK
	Pins
	U2A-6
	U2B-6
	U4-P6

	NetLabels
	QSPI_B_SCK
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	Pins
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	Pins
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