SATURN SERIES TBR3206 MACHINE CONTROLLER

Changelog:
1259197 /1273393:
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.

REV E:
Page 4: Updated HW Rev Bits to 4
Pages 9-15: Replaced 0.033uF caps on gates of FETs with 10k resistors to eliminate ringing that was causing component damage.

-0 Q25101-PCB_revA

Continued document version history from 1259197 / 1273393 to X16 redesign 1275623

1275623:

REV A:

Removed CAN termination resistors

Added second CANH+CANL+CAN_SHIELD connections to J28

Replaced all OPA2727 Current Sense Feedback Opamps with TLV9152AIDR w/ 3.3V V+
Replaced 12V limited supply with TPS##### 450mA

Replaced 5V limited supply with TPS####H 450mA

Added CAN Node ID and Speed selection pins to J28. These are routed to the micro to the pins that were formally connected to nSW6-10.
nSW6-10 were removed from the micro GPIO pins and are now only connected to the FPGA.
Removed legacy lightning precharge.

Removed TPS16530 eFuse precharge.

Added new TPS2493PWR precharge with current limit high side switching.
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NEED RESET GENERATOR?
The POR_B input (f used) must be immediately asserted at power-up and
remain asserted uniil 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 that s logically AND'ed with any
externally applied SRC_POR_B signal. The internal POR_B signal will be held low uni
all of the following conditions are met:
+ 4ms after the external power supply VDDHIGH_IN is valid
+ 1ms atter the VDD_SOC_IN supply s 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 crystal s either absent or
inthe process of powering up, an internal 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
mu ilthe VDD_SOC
Drecsssordelauts T e T POR o M comtomgeneraion v SO VDD_3p3V
based on the power supplies).
ca12
1uF
TP28
Protect RESET line with GIO on INPUTS ARE NOT 5V TOLERANT, EXCEPT USB_VBUS. .
oth sides.
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VDD_3p3V S GPIO AD BO 01 icro.
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U19 10K - C47
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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 B1 05 87 LSD3 CRT SNS u C149
one of the following g VO JUART3_TX ) _/ '_B1 | 001 F
* Use the SEMC baot interface lines only as Rvo 0 0 0 xeser 10 1 Gpio_emc o7, GPIO_AD_B1 06 |2 SR R . H
VDD_3p3V processes or outputs. Ensure that the SEMC boot BE B o 8 mES 9 —= " JUART3_RX A 83 LSD5_CRT SNS u o 25V
interface lines are not loaded down (such that the REV 2 0 1 0 XaPls GPIO_EMC_08 GPIO_AD_B1_07 A/D filtering R129
level s nterpreted as low dring the povierup) R119 R ERE 8 i 3 Be B | e mmar GPIO AD B1 08 |82 LSD6_CRT SNS_u H _BRIDGE2 CRT SNS u o - H_BRIDGE2 CURRENT SENSE |
when the intent is to be at a high level, or the REV 4 1 0 0 x4P 7 —= —AD_BL 81 POWER SOURCE 1 SNS u PLACE CAPS CLOSE TO MICRO WA
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other way around. REVS 1 0 3 Xie Reapin PL 7 GPIO_EMC_10 /¢4 son GPIO_AD_B1 09 [—¢5 FOWERISOURGEISISNEIG C150
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R BOARD REVISION BIT 2 2 Eg:g’img’ig g::g’:g’:ll’ll; 78 PRECHARGE_OUT SNS u 25V
s BOARD REVISION BIT 1 1 Y ePiIoTATe 1S 76 V_5V1 SNS u CAN Config Inputs: MICRO _HEARTBEAT LED
BOARD REVISION BIT 0 143 GPIOLEMC. 15 GPIO AD B1. 14 75 V_5V2 SNS u All inputs ACTIVE LOW.
EEANCRGERNN N a0 AD B 15 |14 V_5V3 SNS_Uu When left unconnected -> LOGIC HIGH LSD1 CRT_SNS u R137 - LSD1 CURRENT SENSE
MICRO ALIVE 141 GPIO EMC 17/BOCT M ODET1] - AR EAL NPT NEEDED? A CAN TERRUPT ON A When connected to GND -> LOGIC LOW CAN LED 1k
[ FPGA_TNTTN needs To be Twred HIGH FPGA INITN BooT cr o 140 GPIO EMC 18 - Finctan, (VL SEE SECTION 8058 Avomatec Compere c151
FPGA_DONE needs to be tied HIGH soor ore 1139 | CGPIO-EMC.L 48 CAN SPEED [1, 2]: 0.01yF
= FPGA_DONE 0T CFG GPIO_EMC_19 GPIO_SD_B0_00 - CAN_ID_2_uC | ’ 4
R126 & R127 HALF_BRIDGE3 PWM_MICRO |—otcrcre2 138 1 op o eyc 0 GPIO_SD_B0_01 |—L — CAN LED HIGH, HIGH -- 125k (default) 2V Ria
100k § 100k 3 R128 HALF_BRIDGE2 PWM_MICRO |—eercre e 187 | cpi ey o GPIO_SD_B0_02 [—48  MICRO HEARTBEAT LED HIGH, LOW -- [ thd ] RE B LSD2 CRT SNS u el LSD2 CURRENT SENSE
soor cre 4 136 T em mn 45 LOW, HIGH -- [ thd ] 499 499 P
L EEemake A — Cow Low -~ (] cisa
. R1103|<1 R132 H_BRIDGE2_PWM_MICRO soorcres 182 f o0 epc o GPIO_SD_BO 05 |2 o B 0.014F
10K DR133 LSD1_PWM_MICRO soorcre 7 131 f o5 ey o5 GPIO_SD B0 06 |2k CAN NODE ID [1,2,3]: 22y R143
10k Sri3a LSD2 PWM MICRO soot crc 8130 GPIO_EMC 26 - - H, H, H -- 0x2 (default) LSD3 CRT_SNS u T _
10K HR135 LSD3_PWM_MICRO soorcre s 129 f oo gvc o7 H, H, L --tbd D36 D37 K
LSD4_PWM_MICRO 28 | Gpio_emc 28 GPIO_SD_B1_00 H, L, H - thd WBRY Y clod
R e LSD5_PWM_MICRO 271 Gpio_EMC_29 o GPIO_SD_B1.01 H,L, L --thd A A Walr
10K 138 126 _| - CANL_RX L) [0 L, H, H--thd AN AN 25V
10K DR139 LSD6_PWM_MICRO GPIO_EMC_30 GPIO_SD_B1_02 L H L - tbd LSD4 CRT SNS u R144
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10K YR419 GPIO_EMC_34 GPIO_SD_B1_06 e
10K YR420 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 DR422 GPIO_EMC_37 GPIO_SD_B1_09 C155 1k
10K DR423 GPIO_EMC_38 GPIO_SD_B1_10 TohE
10K YR424 GPIO_EMC_39 GPIO_SD_B1_11 ZSV“
10K DRA425 GPIO_EMC_40
0. LSD6 CRT_SNS u NW——  LSD6_CURRENT SENSE
10K YRA27 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 25V
wee crio 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] 2.20F] 2.20F] 2.20F] 2.20F] 2.20F ] 2.20F] 2.20F e — S ¥ - 47uH 14A VDD_3p3V 67
: : : : : : ' : e NYEC.SR0.., c173 c174 cizs | c172 0.01pF
c183 . 0.22UF 25y
! 1uF 10uF 10uF 10uF
16v azur | azur | azur | ssoopr | ©022VF vss pepepowITeH Ciss 1 T iev [ 16v § oms R149 PRECHARGE OUT SNS u R PRECHARGE_OUT SENSE
0603 16V 16V 16V 16V VES 0.22UF o808 Ca08 o208 10k o8 1k
35 16V VCC C171
VSS DCDC_GND 0603 1 |—— Place U58 and C476 as 0.01uF
Vss ‘ RESET close to micro and 25V
ves i | PROC INT 1.1V remmvemmmrree Gp_| G159 e possible V 5V1 SNS u CN—— sv.1seNsE
_S0C_ CAT76 STM1061N30WX6F
e R EER 31 _Lc190 Cc191 | c192 | ci93 | ci94 _L - _Lc195 A COLLE - 1k
YES e (29 0.22UF= 0.22UF= 0.22UF— 0.22U uF C197 O01ul
" 86 16V 16V 16V 16V | esoopr | 0-022UF 47uF 50V 0.01yF
RIGNDERELY VDD_SOC_IN —77 0603 | 0603 | 0603 | o603 16V 25V
VDD_3p3V el oD V_5V2 SNS u R
VDD_SOC_IN 5V 2 SENSE |
e _SOC_| GND
VbR 33V IZW ’ | VDDA mw.mmwc.,mmmmmwmziv 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 o C202 |10.
1uF 16V 0603 0603 1116 V_5V3 SNS u R154 5V.3 SENSE
VBT g 6 65 VDD HI CAP 25v | c203| crog 1K
o — VDD_HIGH_CAP [——]1 | 16v 0.014F
VDD_3p3V c
L0 \wee pLL |L72_NVeC PLL 1.1v 207 10, P 25v
0.22UF 4-TuF - 0603 1116
16V
16v 56 VDD _SNVS 1.1V C405
003 | VDD 3pav VDD SNVS.CAR. ot Cc208 C406=L g amur
TR 61 16V 4.7uF 16V
T VDD_SNVS_IN VDD_USB_CAP s 0603
c211 0.
0.22UF VDD _USB_3.3V —5551 16
16V c212 J_CZ:L3
0603 == 10uF 0.22UF
16V 16V
0805 ) 0603
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

D5 A3

VDD_3p3V
B> VCCIo0 PTIIC 3 H_BRIDGEL PWM_BLI_FPGA Q—OTPGB

VCCIO0 PT10A H BRIDGE1 PWM_ALI FPGA VDD_3p3Vv L VDD_3p3V

2 1 vecioo PTLIA (25 LSD6_PWM FPGA T VR
VCCIO0 PT17BIPCLKCO_1 4-% o L vooswov

PT18C/SCL/PCLKTO_0 VDD_3p3V
U4H
1(:2 C6 JTAG TDO FPGA

PTI98 |-A10 VDD_5p0V
AlL
PT2IA 7222
PT228 =302 DEBUG_FPGA 13 S
PT12C/TDO

PUZD Al5 DEBUG_FPGA 17
0.047uF PT12D/TDI JTAG TDI FPGA

PT24B
50V PT16C/TCK AT JTAG TCK FPGA

PTOC B2 TP67
pr11p (54 o
PTOB |52 ‘ LSD5_PWM _FPGA

PTI1B 57 1 vee 7 l PTZO(E’/-IJ-%%%/EI':IABS cIo T
P (B9 . R430 [CANTX — ———— o 6 SN H PT20D/PROGRAMN (520 FPGA_PROGRMN JUN
Pr22a o8 - H_BRIDGE2 OVER_CURRENT o o SboNE [C12 e
e [BL2 8| p vio L5 e ~ - PT24D/DONE FPGA_DONE
B13 DEBUG FPGA 11
PT22C =57y DEBUG FPGA 15 —— GND 86
PUZS | P R TIALA62ATIOZ SRS EELY
PToA Ik ~ BANK O - JTAG
PT10B B
PT13B LCMXO3LF-2100C-5BG2561 10K
PTL7APCLKTO_I {—0— == 15D3 PWM _FPGA
PT18D/SDA/PCLKCO_0 f—r— =220
0 e1T
PT2IB <1
PT23A

PTI2A (D8

PT13D [BF P62
pr17c |28
PTI8B VDD 3p3V
D10 P FPGA JTAG

65dL

PT20A [om we VDD _3p3V VDD 3p3V VDD 3p3V
E6
PT18C 7 K8 | veelo2 PBSD L JTAG FPGA
PT12B —¢g K9 | veelo2 PB11D L&
PT168 =5 N5 1 vecio2 PB12D |2 (ON SILKSCREEN)
PTL7D |—= NI2 L10 -
E10 VCCIO2 PB18D — R354
PT20B —77 VDD_3p3V PB11C 6 seen from R20 R21 R22 10k
TioA [LET ¢ PBSC [T - CANSPD2uC
Eﬁgﬁ Fg R8 PB16C g VDD_3p3V 100K 100K 100K 12C ADO FPGA
= R8I bmimipCLKC2 0 PBI18C 12C_ADL FPGA
L PO RA4 i
BAN K O E$%?g F10 10k5 [ MICRO_ALIVE R?g PB18A PB21C ﬁ / R23 7 JTAG TMS EPGA
W PB19B PB19D W( R24 JTAG_TCK_FPGA.
LCMXO3LF-2100C-5BG2561 ARz | PB2RA PB8C m—‘ o Vi 225 JTAG TDO FPGA
_ _ R13 PB25A/SN PB9D NE HALF BRIDGE1 PWM_ MICRO <> R26 JTAG_TDI_FPGA
W PB22C PB12C NO LSD1_PWM_MICRO | ?LJ%UF - . R27 _ JTAG RESET IN FPGA
12 pB2sD PBI6D o5 : ?
[ LSD? PWM_MICRO T2 pB3C PB19C (0 [SD4 PWM_MICRO ] cs
\ H_BRIDGEL PWM_MICRO 13 { pec PB21D R29

HALF_BRIDGE2 PWM_MICRO rg PB3B PB3A 2‘5‘ ——‘ pin 7 - JTAG_RTCK 6LdL 10nF
100K -bi
OSPI B 101 T6 | PB6A PB5B ¢ 0SPT B SCK LSD3_PWM_MICRO 7-bit 12C addresses (12C0)

PB8B/SO/SPISO PB8A/MCLK/CCLK Place TP78 on Bottom layer

T p
. JIAG RESET IN FPGA 'r; PB1LA/PCLKT2 0 PBOB ,g HALF_BRIDGE3_ PWM_MICRO | Place TP79 on Top layer FPGA 1 0x40
—_— VDD _3p3V 3y nRESETD . . —> 1 PB12B PB12A |—
] s 33 T NRESET_uC_2_FPGA is a RESET coming from uC. - (9) PBI6A/PCLKT2_ 1 PB16B/PCLKC2 1 P‘)O Y FPGA 2 0x42
_ Ti1| PB18B PBI9A 577 - HALF_BRIDGEL OVER_CURRENT u4B EEPROM OxAQ
U2A T PB21A PB21B |55
1 [ = PB22B PB24A
%P1 B 101 2 gcs) % 8 % PB24B PB25B/SI/SISPI ;33 QSEEBRIO0 Eig vCCIoL PR1D (B:ig gggﬁg Eﬁgﬁ %g
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 LASH 2 AT25QF641B-SHB-T PB6B &7 TP65 PR2D —== DEBUG FPGA 14
u28 BAN K 2 PBYA TP70 T PR2A =
— % ]
% = vee *73 P16 Esi‘s‘g Esig Ei5 DEBUG FPGA 12 L CIRIDGIZ Y] L EFEA
= so FOLD | LCMXO3LF-2100C-5BG2561 PI5 | oiic PR3A | ELB DEBUG_FPGA 10
si W 6 F12
6| ook oo 4 VDD 3p3V  U4D = PRUA PRAC =72 12C ADL FPGA
oo 2 = PRISC PR3C = ‘
AT250F6ATB-MHB-T M4 | vecios NC - HALF_BRIDGEL ENABLE FPGA - 3 Egi‘z‘g ';';‘;'AB Fi5 DEBUG FPGA 08 LERIDEEAARWMIATINERER
52 VDD_3p3V 5 Etgg ‘ 2 i PRIB 661 DEBUG_FPGA 06
PLLIA il E ERIDICEL YL HPE "DEBUG FPGA 09 5| PRI RS [fon2
PleA/PCLﬁEfl—BO DEBUC FPCA D7 L1 | prI2A PR4D 213 i HALF_BRIDGEZ PWM_FPGA
e U] =g : * HALE BRIDGEZ OVER_ CURRENT o] erae P | HALE BRIDGES P FeGA
QSPI_A_I01 o so HOLD QSPI_A_103 PL11D L12 G16 12C_SDA ]
QSPL A 100>—25PL A 100 o 5 | we OSPI_A 102 PL12B/PCLKC3_0 DEBUG FPGA 05 ~<Kis | PRI0D PROA i1 e, SIDA Qrers
QSPI_A SCR—5PL A SCK 61 sck GND PLL4A K15 | PR9B PRIC 75 e &Y
PL13A INFACFIBRIDCESIOVERICURRENTID ;250 rroa Kia | FRI0B PRSD | —py3X —
F L ASH 1 AT25QF641B-SHB-T PL13B R3] PRIOA PR6C ﬁu y
U3B <22 | PRIIC PR7A/PCLKT1_0 TP63
1= 8 PL13C <Kz | priip PREB [-HID loc _scL 12C_SCL TP64
JTAG MASTER 5 vee = PL14B CKIL] pRioe PRTBIPCLKCL 0 |18 DEBUG_FPGA 03 —
ENEEAEEREEY 51 e Pian - AALF BRIDGEZENABLE FPGA  ————101 FRiC PrRIOC (I
6 4 PR6D
scK GND PL14C 113
9 PRID
GND PR7D J14
AT25QF641B-MHB-T BAN K 3 BAN K 1 PROA | 315
U4E
LCMXOBLF-2100C-5BG2561 VDD_3p3V T
VIR gy 'j; VCCIO4 PL6A
JTAG MASTER VCCI04 PL7B
(ON SILKSCREEN) PL6B VDD _3p3V
PL7A
PL6C
uC JTAG 556 S o
o o o
Pinout as 2D D M VDD 3p3V  U4G PL7C/PCLKT4_0
VDD_3p3V eeohfion 8§ 8§ 8 PLOA TP75
P 27.4 Ve oND PL7D/PCLKC4_0
R9 27.4 PLOD
— vce GND
PL10C
RIT VS ElNID PL6D VDD _3p3V
&= — vce GND PLoB
< vce GND
0.1uF - RI3 - PL10B
vce GND
16V PL10A
ca vce GND s
R14 vce GND
GND o
Pin 7 - JTAG_RTCK ook X rat o END BAN K 4 3
NO CONNECT GND
GND LCMXO3LF-2100C-5BG2561
GND GND
Place TP76 on Bottom layer U4F
Place TP77 on Top layer VDD _3p3V GND GND VDD_3p3V L
SND XD E4 12C_ScL 121, R0 1 11 121, R302 DEBUG FPGA 11
VDD 308V g“g g“g VCCIO5 E:jg 12C_SDA 7 RaL 2 o 21 R303 __DEBUG FPGA 12
P g —o 0L C37_1 38| O o N s DEBUG _FPGA 03 1, R 3 13 121, R304 DEBUG _FPGA 13
10uF 0.0145F | 0.014F | 0.014F | 0.01uF PL1B/L GPLLC FB DEBUG FPGA 04 121, ,R95 4 14 121, ,R305 DEBUG_FPGA 14
. — -~ DEBUG FPGA 05 121 R9% 5 5 121,..R306 DEBUG FPGA 15
[CMXOBLF-2100C-5BG2 PLIAL GPLLY P DEBUG FPGA 06 121 R97 6 6 21 R307_DEBUG FPGA 16
PLSA_/PCLK-FS 0 — DEBUG_FPGA 07 o 121 “ARQS 7 7 121 “AR308 o DEBUG_FPGA 17
g IS VDD _3p3V VDD _3p3V VDD _3p3V oy DEBUG FPGA 08 121, R99 3 B 121, R309___DEBUG FPGA 18
| DEBUG_TX - 2 3 fom L e Y DEBUG_FPGA 09 121, RI00__ 9 9 121, R3I10 DEBUG _FPGA 19
X x — =
T ) = s o83 —t o S — DEBUG FPGA 10 121, R10L 10 20 121,311 DEBUG FPGA 20
C361 C349 PL3B/PCLKC5_0 GRPE]
VDD _3p3V A A 0.01uF [ 0.01uF [ 0.01uF [ 0.01uF PLAA Ei E l 8 GRPB102VWQS-RC
DEBUG uC PL3C = TP61 = s B
PL5C 5 3|8 3
PLEA G2 3 g° g 04_Hardware_For_Micro_and_FPGA.SchDog
PLEB G3 Rev Title
l BAVISOLTIG VDD _3p3V VDD _3p3V PLab PROPRIETARY INFORMATION A
R 1k SATURN SERIES TBR3206
<_DEBUG RX | 2 —gom m 1 m:ms PL3D ITHE INFORMATION IN THIS DOCUMENT s S
D4 IS PROPERTY OF TENNANT COMPANY.
C139 PL5D 8red 66V IT IS SUBJECT TO RETURN UPON c MACHINE CONTROLLER
. 0.01pl 0.01pF IDEMAND AND MAY NOT BE §
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2 3 4 5 6
BULK_CAP
VDD_3p3V
VDD_3p3V REE_2p5V VDD_3p3V
VDD 5p0v
ks VDD_3p3V VBATT = ACTIVE VDD_3p3V
R34 b 5
VDD 3p3V 20.5K gy 2y E G
R37 23 10K R36 i S Utg‘zfx o
[ nswi [ T {nSW1 uC FPGA - 205K 52_2V MAX IN reo ral
Roo 014 Y vsbeTio Rag DG sw d—gorm——w - SWI_UC_FPGA-
20.5k 16V Gt [_nswe - nSW6_FPGA 49.9k o7 221k l
D34 MMSD914TlG 24V-52V RA42 o
A R92 R93 nglu': 10k 0.1UF
CAN SPD_1 VDD _3p3V VDD_3p3V
1k MMSD914TlG 10K
C51 E “% %
0.1pF o 3 3 2
A Ra4 VDD_3p3V
20.5K 20.5K
VDD_3p3V R46 bs QX R R48 2 HSIN BLOCK
P [ nsw2 o ¢ T ! nSW2_uC_FPGA [ nsw7 o nSW7_FPGA 8 isr
MMSD914T1G MMSD914TlG VDD _3p3V 52 2V MAX IN savisTie
QAR C%UF - R49 3 R50
014F VDD_3p3V [ sw2 e ——com S $— SW2_uC_FPGA
r3szgs U m ! .
205k 16V = U};% 282 R51 Lu
D 332 20.5K 10k 0.1UF
R341 R342 Re2 D13
CAN_SPD_2 —9 - CAN_SPD_2 uC - 205K R60 0K Rs8
1k MMSD914T1G 10k @ DiE 10K Rs3 (Ensws o InSWETFFGAD
C204 [ nSws3 lle" K © nSW3_uC_FPGA - MMSDQMT]-G C%UF
VDD_3p3V Eél\’f MIVEREIAe 0.1UF VDD_3p3V
C209 e VDD_3p3V
VDD 3p3v =4 HSIN BLOCK
™ g3
0.1pF = o%
R343 16V 2y BAV199LTIG
20.5k R3S C % R 5\2-3% MAX_IN RS56 3 R57
O $— SW3_uC_FPGA
R353 252 R409 205 R69 D16 10k 49.9k p12 2.21k
[CANLID.L ) ——ww - { CANLID.LUC - D15 =T S 24V-52V R50
I« MMSDe14TIG 10k v S ] N ” " 0 Toy
i o MMSD914T1G o
C262 MMSD914T1G c%%“F
0.1uF il VDD_3p3V
16V VDD_3p3V
VDD, 3p3V }T%
83 =
R7L s};% VDD_3p3V
B 20.5K R72
0.1uF =7 D17 R B 20.5K
R41516V HA D18 @ S HSIN BLOCK
20.5k [_nsws AN K © NSW5_UC_FPGA - — R73 K 1K R75 e &
G D53 R MMSD914T1G n VWA . nSW10_FPGA BAV199LTL
CAN_ID_2 vw—ICANNDIZNICH B MMSD914T1G T R61 3 T R62 SRS
Ik MMSD914T 10k VDD_3p3V Ci 49.9k b1 LT 201k
52.2V MAX IN : : S
on 24V-52V 10K
0.1UF
0.1pF 0.1pF
16V R43316V
20.5k
R434 D54 R435
CAN_ID_3 ¢ - CAN_ID_3 uC -
1k MMSD914T1G 10k e T
c283
o VDD 3p3V o
TP3 douF 57.8V IN -> 3.3V OUT = FULL SCALE D24 BATS4STA
o
BULK CAPACITANCE TP7
e | UeA BULECA"  rrg b PRECHARGE_OUT_SENSE
57.8V IN -> 3.3V OUT = FULL SCALE 2 > T | 5V_1 INPUT ¢ . ’
R76 ? 3 L 52.2V MAX IN "y R83 | M358AD 40.2 c2 l LM358AD
[ POWER_SOURCE_1 165k + R80
10K 60.4k VDD_5p0V
52.2V MAX IN (M358AD Tp0 0.1UF 0 0.1UF 5p0
e | ~0V TO 3.00V @ 5V usc
|R312 LOK o 8
3:100k 0.1UF R313 100k C23 C24. VCC
VDD_3p3V
TP10 VDD_3p3V VDD _lg,pov D26 BATS4STA 10F 0.1ug2 GND
VDD_3p3V
- e WA LM358AD
o Rald -k | N REE_2p5V OPA340NA/250
5 SN ST 5 0.1uF 1uF 0
N o> W nsource 1 TRIP |
2 1 V- U1l 5V_2_INPUT
5L + 20.5k R318 40.2k
CON ’ ~ LMV331IDBVR Byar c2 LM358AD
R319  32mV of hysteresis '
18.2k QP 60 4k
TRIP WHEN INPUT DROPS BELOW 16.24V "‘OV TO 3 OOV @ 5V
VDR_3p3V. oo BATSASTA
=3 L = S8 GO = UL Sedls 57.8V IN -> 3.3V OUT = FULL SCALE
| 5V_3 INPUT
R85 R86 0.2k
[ POWER_SOURCE 2 T [ POWER_SOURCE 3 o : c30 LM358AD
52.2V MAX IN LM358AD 52.2V MAX IN C34 l R88 | M358AD 60 4k
cx RE9 10K e ~0V TO 3.00V @ 5V
10K 0.1UF
0.1UF R320 100k R321 100k
1R323 VDD_3p3V "1R003k22 VDD_3p3V TPiL
VDD _3p3V 3 100k VDD_3p3V (=]
g B S = g B S N = 57.8V IN -> 3.3V OUT = FULL SCALE
5 = Q = = - -
N > H N msoURCERIRIEY N > R ENSOURCERITRIEY Monttor
g 1], w700 - oy 3 Ll ua 205k
CON ' ~ LMV331IDBVR CON ~ LMV331IDBVR R333 [ PRECHARGE TN >
b2 R335  32mV of hysteresis S bzs R336 32mV of hysteresis 30.1k ERECHARGERIN 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 D
0.1UF
VI ST VRIS 05_Inputs.SchDod
usC u7c VIR Rev Title
z usc PROPRIETARY INFORMATION A
C35 C36 VCC VCC 8 SATURN SERIES TBR3206
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VDD _3p3V
VDD_5p0V VDD_3p3V
VDD 12V VDD_12Vv
BULK CAP [ VDD_12V N
u22B
8
DIS 3
S HB A
2 Hi HO
HS
VDD_12Vv >%> H - LO >§]<4
T : ‘ ‘ —2 peL S
l = J::zm l c215 l c216 VDD_5p0V
R358 HIP4082
10uF 1uF 22nF 2.2nF 49.9k
1R359
VDD_3p3V 1 R BULK_CAP copper width to handle  60A
I;lZ
R503 46109911
w
10k ~ 5
U22A 5
8 Q4 Nl:l)oov NE)OOV
| HALF_BRIDGE3 ENABLE FPGA - - DIS — | IRFS3206TRRPEF
7 R155 1 210A 0.003 ohms
HI VW—1 — 6oV B
11
[ HALF_BRIDGE3 PWM_FPGA L 40 Lo 13 552\2,1
L5 pe € 0.033F & 60A , ] I = o 1 ot S NS
TP31 |;13
Hipa0s o 46109911
— S:FSsZOeTRRPBF % R156 Dp2 17 P FRPR R R
R157 1 {‘_} 210A0.003 ohms 18 SMCJ A
VWA ' — 60V 48V
P32 il - —
U578 Cc223 i I
6 |1 o ? 25V = | 2.2nF ND
R158 5 LR ND
[ REF 2p5V o + = con
co24 TLV9152IDR R159 2
100K g TP33 Keep sense
LuF R162 o SR161 wires on
4 3162k  same layer.
TP34 100k
> HALF _BRIDGE3 CURRENT_SENSE
? US7A R163 1k Keep sense c
HALF_BRIDGE3_OVER_CURRENT - b 3 AN\ —lires on
= = = 205k _ ) ' same layer.
x 2
R384 = e} NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
3 - LMV33LIDBVR TLV9152IDR Gain (1+ 31.6K/1000)= 32.6
« 50mV of hysteresis Ro @ 162K
1 C22oR200 OA = 0.500V to Micro
VDD_3p3V Us7C ca2 | I} 61.7A = 2.50V to Micro
8
V+
il W R165
c227 c228 4 va AM- R167 L
31.6k 2W
LuF 0.1uF VEYEHLALLR :E?klsg Connect to line Al
D ND before going to vial!
Connect to line
before going to vial!
08_HALF_BRIDGE3.SchDog
Rev Title D
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VDD_3p3V
VDD_5p0V VDD_3p3V
VDD_12V VDD _12V
BULK CAP [ VDD_12V U256 cj|'
;— — 81 pis 3
> HB
2 i HO
HS
VDD 12V A u Lo Pt
T — 5 o &
_L 232 _chzg _L C230 _L C231
10uF 1uF 22nF 29nF R362 HIP4082
49.9k
VDD_12V
VDD_3p3V VDD_5pov BULK_CAP copper width to handle 60A 1
B46109911
LR363
R502 2100k
10k o b A
U25A i o0v wF 0.1uF
o 8 A g é Q6 o NBOOV
| HALF_BRIDGE2 ENABLE FPGA - - DIS 3 9 | IRFS3206TRRPEF
7 > HB 0 1 R169 1 210A 0.003 ohms
HI HO 7 VW—1 — —
=% HS 11 .
[ HALF_BRIDGEZ PWM_FPGA N T Lo (13 v I Y R = 5 A ] ot ST S
5 8 0.0330F X G0A [ BlS
& EEL 2 | 46109911
TP35
HIP4082 o R170 B o] e e o] ] ] 21 PS] PSS £
Q7 1.8
E} IRFS3206TRRPBF Dp3
R171 1 210A 0.003 ohms SMCJ48A
VWA ’ — 60V 48V
11 c237
TP36 c238 2.2nF
U32B 25V | ND ND
6 .033puF
- 7 60A
R172 5
[ REF_2p5V 121 I 50mV of hysteresis x
caso TLVO152IDR Rir Keep sense
100k s TP37 L wires on
o S
1wF R176 o 3162k same layer.
P38 100K - HALF_BRIDGE2 CURRENT_SENSE
U32A R177 1k Keep sense
HALF_BRIDGE2_OVER_CURRENT o ] =3 wiieskon
- - - 20,5k _ 1 L MWV same Tayer. ?
R386 B VDD 500V 2 NOTES: 15mV at OPA2727
44.2k Lop LMV331IDBVR (150uV input offset)
R - TLVO152IDR Gain (1+ 31.6K/1000)= 32.6
& Ro @ 162K
] 240 220pF OA = 0.500V to Micro
VDD_3p3V u32C cam | I} 61.7A = 2.50V to Micro
8 V+ 1uF R
ca07 Cca08 4 va e AV R181
31.6k 2W
1R o1 TLV9152IDR 2m
ND ND
Connect to line
before going to vial!
07_HALF_BRIDGEZ2.SchDog
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VDD _3p3V
VDD_5p0V VDD_3p3V.
VDD_12Vv
BULK CAP [ VDD_12V VoD 12y
v N
81 bis g
2. > HB
VDI2|_12V il ':g
' ' ' 2 L Lo
c245 Cc242 C243 C244 5 @
— DEL >
10uF 1uF 22nF 2.2nF
R366 HIP4082
49.9k
VDD_12Vv
VDD _3p3V VDD_5p0v T BULK CAP copper width to handle  60A 1
I;46109911
IR367 60A
RooL 3100k D47 c24e
vzea N 100V wF 0.1uF
3A E 5 8 100V 60V
 FATF BRIDGEL ENABLE FFGA ———— &os g 2t o LI i
S 9
- > HB o F— s 1 |i‘_ 210A0.003 ohms
HI HO 7 VW—r — —
TP14 HS 11
4 3 caa9 oot |o]olo|a|s
[ HALF_BRIDGE1 PWM_FPGA é —= LI LO P 25v U Re] Gl Bl el Bl Bl Bl (N (3 Y
5 8 0033 60A . [ B17
FlLE = | 46100911
TP39
HIP4082 A R184 B el o] e e o] ] ] far 21 PS] PSS
Q9 1.8
| E} IRFS3206TRRPBF Dp4
R185 1 210A 0.003 ohms
TP40 VW\— —d wov SMCJ48A
U568 11 c250 48v
I_G > . ? c2s1 7 2.2nF
R186 5 —I:?TE’(}/;r s ND ND
[ REF_2p5V 121 ’ + 3 033uk
l c252 TLV9152IDR Riey . TP42 —
100k 3
1uF o R190 ° ::1%]2?(9
100k
Yo e
? R387 #|Ld US6A same layer.rio1 1 Keep sense 60A
HALF_BRIDGE1_OVER_CURRENT - 4 v s — . 73 AN \;/; ;gslg;er_
R388 x P 2 NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
. ] LMV331IDBVR TLVO91521DR gaig) :(Lé;K?,l.BK/lOOO): 32.6
& . 0
_SOmV of hysteresis 253 220pF 0A = 0.500V to Micro
C254 I 61.7A = 2.50V to Micro
£ 1
1uF
B2 Rm R195
31.6k 2W
2m
VDD_3p3V US6C E b Connect to line
hi before going to vial
V+
C409 c410 4 V-
1uF D TLV9152IDR
ND ND
06_HALF_BRIDGE1.SchDog
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VDD_3p3V
VDD_3p3V 20A
VDD_5p0V LSD6_FLYBACK
X
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%
R289
i us2 d 1.8 Dpl4
 LSDO_ENABLE FPGA - : piva
4 R290 1 |—43.Q23 48v
o [ LSD6 PWM_FPGA 2 121 —-T BUK962R5-60E,118 cxss
o)
. é 1G08_HCT C339 2.2nF
- 25V ND ND
STdL ND 0.033pF
<
o
N
U55B [}
6 [ E
7
R291 5 8
[ REF_2p5V. + = .
121 R292 =
€340 TLV9152IDR Keep sense c
100K & TP17 $R294 wires on £
F = R295 o 2162k same layer. =
TP18 100k oy
- LSD6_CURRENT_SENSE 2
Q
? R403 US5A 5 R206 1k Keep sense 8
raod2 . = M L 5 NOTES: 15mv at OPA2727 Same layer.
& 0 (150uV input offset)
HLZK VDD_5pov LMV331IDBVR Gain (L1+ 31.6K/1K)= 32.6
5 ) TLV9152IDR Ro @ 162K
& 50mV of hysteresis OA = 0.500V to Micro
VDD_3p3V U55C =4 Gl 2P 20.6A = 2.50V to Micro
8 [y 1 |
1uF
c343 c344 41\ ND R298 R300
1UF TLV9152IDR 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.SchDo
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1 ‘ 2 ‘ 3] 4 5 6

VDD _3p3V
VDD _5p0V VDD_3p3V VD%—HV
VDD 12V L— _L 258 _LCZSS _L C256 _L C257
BULK_CAP VBDEZY] 1008 F o 2one VDD_5pOV Copper width to handle 20A BULK (A
1R369
3100k o
ve o High BHI = 1
8 Q10
DIS STD30NFO6LT4
WHEN DIRBIT =0 P R197 1 30A
BHI ALWAYS 1 L2 HI i W —d .
AND 11
AHI = NOT PWM
R364
[ H_BRIDGEL PWM_BLI_FPGA f L Lo 4 Rae
5 3 20A
VDD _3p3V —— DEL > H BRIDGE1 A
R370 HIP4082 o R198
) High BHI =0 ou 18 Dp5
?(?kOA 499K — STD30NFO6LT4 SMCJ48A
30A 48V
VDD_5p0V VDD _12V 6oV
| H_BRIDGEL ENABLE FPGA - co64
2.2nF
$R410 ND ND
3100k
o~
U3lA
8 E Copper width to handle 20A BULK CAP
DIS 2
WHENDIRBIT =1 - —
BHI = NOT PWM HI
AND
AHI AWAYS 1 4 13
[ H_BRIDGEL PWM_ALI_FPGA LI LO p/————— High AHI =1
5 @ i ND NBOOV
L2 peL 2 STD30NF06L T4
R200 1 30A
€TdL VWA 60V
HIP4082 1.1
R368
LK 202 H BRIDGE1 B
U358 N R201
6 1.8 Dp6
— 2 _ = Q13 SMCJ48A
s . 5 = HIGHARISDI STD3ONFO6LT4 48V
[ REF _2p5V T + ro0d 0 1| Sl
l C269 TLV9152IDR MY ) L Ro06 11 |_‘ €y 2o
100k - - A - - 2.2nF
1wF y R372 ND ND
~ us3 same layer.
e I : U35A R208 1k Keep sense
H_BRIDGE1_OVER_CURRENT ’ R.‘?.%? 4 V- 1l 3 ANV wires on
= = = 205k v+ | 3 1 ' same layer.
ngok B VDD 5 0{? 2 NOTES: 15mV at OPA2727
' 2P LMV331IDBVR (150uV input offset)
g ' TLVO152IDR Gain (1+ 31.6K/1K)= 32.6
& 50mV of hysteresis Ro @ 162K R211
p G e 0A = 0.500V to Micro Lg
VDD_3p3V U3sC el I} 20.6A = 2.50V to Micro oW
8
V+ 10F
o R210
c274 ca7s 41\ AN
31.6k
1uF TLV9152IDR 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.SchDod
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VDD_3p3V
VDD_5p0V VDD_3p3V V5 1Y
VDD_12V T
C276 C277 C278
BULK CAP VDD_12v Jes T 1 1
2.2nF
;_ VDD_5p0V Copper width to handle 10A BULK CAP
SR411
2100k
o~ 1uF
e n High BHI = 1 oo 0uF
8 DIS g Q14 ND NBOOV
WHEN DIR BIT =0 . — ro1s L | §0TAD30NF06LT4
BHI=1 L2 HI T VWA — 6oV
AND 1.1
AHI = NOT PWM o
R373
[ H_BRIDGE2_ PWM_BLI_FPGA f L Lo 24 oK
5 & ] 10A
—{ DEL > ) H_BRIDGE2_A
VDD_3p3V TedL
R442 HIP4082 R214
49.9k Q1s 1.8 Dp7
R505 ' STD30NF06LT4 SMCJ48A
10k son By
VDD _12V 60V
C285
- FBRIDGEZENABLEFPGA - ' 2.20F
VDD_5p0V ND ND
o D51
U34A 100Vy £
el T g A § § BULK_CAP
100k bIs 3 9 "
WHEN DIR BIT =1 - > HB |5 |}
BHI = NOT PWM —{ HI HO P37
AND HS
AHI=1 a & 1uF 288
[ H_BRIDGE2 PWM_ALI_FPGA LI LO p—— High AHI =1 0.1uF
2 o o NBOOV
L3 peL 2 STD3ONFOGLT4
R459 R216
€edl VWA VWA 60V
HIP4082 1.1 11
10A
) H_BRIDGE2 B
U388
6 R217
R218 B ! sl L8 SDI\F;ISCMBA
[ REF_2p5V 121 ’ 514 < 460 ro10 f— SS;I/;D3ONF06LT4 o
l c200 TLV9152IDR R220 I/\lN I/\lN\ ™
166!2 § < R221 . . o Cc291
o 4 R223 2162k R376 2.2nF
9 100k 10K ND ND
- U36 Keep sense
e T 1 U38A 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 = ’ 2
= NOTES: 15mV at OPA2727
el VDD 50V} LMV3SLIDBVR (150uV input offset)
8 ' TLVO152IDR Gain (1+ 31.6K/1K)= 32.6
& 50mV of hysteresis Ro @ 162K
1 C20op2200y OA = 0.500V to Micro
VDD _3p3V U38C c294 | I} 10.3A = 2.50V to Micro
8
V+
R R226
c295 C296 4 A SR227
V- 31.6k PP 1w
1uF TLV9152IDR 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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1 2 3 4 5} 6
VDD _3p3V
VDD_3p3V LSD1 FLYBACK
VDD _5p0V
VDD _5p0V 10A
121 Ohms Rg
1600pF Cgs D27
207 P iswssusos
OV to 5V with 20mA source Copper width to handle
1uF " gogﬂg T:mg-g‘;nstant. 1QA LSDL RETURN]
o R229
0 37 — Q8 18 Dp9
| LSD1 ENABLE FPGA - 1 [ STD30NFO6LT4 SMCJ48A
4 RAZASiO 1 30A 48V
2 v — 60V
- [ LSD1 PWM_FPGA 121 &
™
10K e C R115 2.2nF
- 10K ND ND
ND
p LOA
U41B
5 - (%]
R231 5 =
[ REF_2p5V o . + ; :
e
l cao TLVO152IDR R232 . Keep sense <
100k 8 32162k wires on -
a7 R235 same layer. B
100k 'z
U39 N
o e ! U41A R236 1k Keep sense g
R393 4 % 1 3 AN\ —Yires on | &
QRN R 20.5k v+ [ 3 1 ' same layer. ©
R394 = o 2 NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
N LMV331IDBVR TLV9152IDR Gain (1+ 31.6K/1K)= 32.6
3 h = Ro @ 162K
| 50mV of hysteresis R T 0A = 0.500V to Micro
C302 I 10.3A = 2.50V to Micro
— ]
VDD_3p3V U41C wF
8 R238
% ® 1Rro3g
cas | cao 4y, ——— R240 ‘%W
onnect to line L A m
z - b3 Connect to line
1 b3
oo 0.1uF UEOL2IDR before going to vial 1k before going to vial 10A
ND ND
——— LSD1_CURRENT_SENSE -
11 LSD1.SchDog
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VDD_3p3V
VDD_3p3V
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 R241
L v40 — Q1o 1.8 Dp10
| LSD2_ENABLE FPGA - 1 [ STD30NFO6LT4 SMCJ48A
4 R.2.4.2 1 30A 48V
2 Vv — 60V
a7e [ LSD2_PWM_FPGA 121 306
o)
106 1G08_HCT R340 2.2nF
- 10K ND ND
ND
U44B [ o
6 1> E
7
R243 5 2
[ REF_2p5V - + B -
g2 R244 = .
€308 TLV9152IDR A . =
100k S s R245Keep sense E
S R247 2162k wires on 2
q same layer.
100k 5
u42 Q
& 1 U44A Keep sense 3
R248 1k (&)
R395 4 At 13 wires on __ J
P SR 20.5k v+ 3 1 U VVV""same layer.
o 5 VoD 50y 2 NOTES: 15mV at OPA2727
' 2P LMV331IDBVR (150uV input offset) 10A
g ' TLVO152IDR Gain (1+ 31.6K/1K)= 32.6
& 50mV of hysteresis ca00 2200 Ro @ 162K
1 OA = 0.500V to Micro
VDD_3p3V €310 11 = i
U44C 1 11 10.3A = 2.50V to Micro
8
v+ il . R250
a $R251
cait C312 \VA 3:|I_.6k S1W
Connect to line 6m
. . TLVOI52IDR before going to vial sh2s2 )
Connect to line
i ial
before going to vial! an
——— LSD2_CURRENT_SENSE -
12_1SD2.5chDo
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VDD_3p3V
VDD_3p3V

VDD_5p0V

10A

VDD_5p0V

C313

1uF

5

u43

[ LSD3_PWM_FPGA
R379

10K

U478
6 —_—

N

ND

121 Ohms Rg
1600pF Cgs

OV to 5V with 20mA source

2.2uS Time Constant.
500uS < 0.5%

R254 1

1G08_HCT

R255 5
[ REF_2p5V +

121
l cate TLV9152IDR B2og

1k

=
o
[=}
=

R258

R259
100k

>

P

b3
S

U47A
3

: R257Keep sense
2162k wires on
same layer.

R260 1k Keep sense
wires on

=F
|_¢

10A

iDZQ

LSD3 FLYBACK

STPS5L60S

Copper width to
10A

handle

Pl
w
©
©
1k

vDD 5p0v | LMV331IDBVR

50mV of hysteresis

R261

c318
U47C ==

V+ 1uF

VDD_3p3V

4
c319 €320 V-

1uF U TLVO152IDR
ND

2

TLV9152IDR

€317 220pF

Connect géﬁkine
before going to vial!

LR264
21k

Wy same layer.

NOTES: 15mV at OPA2727
(150uV input offset)
Gain (1+ 31.6K/1K)= 32.6
Ro @ 162K

OA = 0.500V to Micro
10.3A = 2.50V to Micro

Copper width to handle 10A

1Rr263

6m
10A

Q20
STD30NFO6LT4
30A

60V

R253
18

C314
2.2nF
ND

LSD3 RETURN |

Dpll
SMCJI48A
48V

Connect to line
before going to vial!

13 _LSD3.SchDo
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VDD_3p3V
VDD_3p3V
LSD4 FLYBACK
VDD _5p0V 104
VDD_5p0V 121 Ohms Rg
1600pF Cgs iDSO
ot . 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 R265
L v46 — Qa1 1.8 Dp12
| LSD4_ENABLE FPGA - 1 by STD30NFO6LT4 SMCJ48A
4 RAZAQG 1 30A 48V
2 Vv — 60V
80 [ LSD4_PWM_FPGA 121 =R
32
o 1G08_HCT Tg&o 2.2nF
ND ND
ND
<
o
L —
o
U508 5
6 ™ g
7 e
R267 5 o
[ REF_2p5V. + = S
121 l R268 5
Cc324 TLV9152IDR A ° — R269 Keep sense g
100k s 'S
F & R271 2162k wires on f
q same layer. I}
100k 2
o U48 8
3+ il US0A r272 1k Keep sense
) R??AQ 4 v 13 AN wires on
(L2 VR PR 20,5k v+ | 3 1 ' same layer.
R400 x o 2 NOTES: 15mV at OPA2727
44.2k VDD_5p0V (150uV input offset)
o . LMVSSIDBYR TLV9152IDR Gain 1+ 31.60/110="32.6
& ; 0
| 50mV of hysteresis 7B B 0A = 0.500V to Micro
C326 11 10.3A = 2.50V to Micro
VDD_3p3V U50C == I
8 Vi+ 1uF R274
ND A 2R275
c327 c328 4 V- 31.6k Sw
SRoC Connect to line 6m
1uF 0.1uF TLVO1S2IDR 7 1k before going to vial
ND ND
Connect to line 10A
before going to vial
14_LSD4.SchDoy
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VDD_3p3V
VDD_3p3V
VDD_5p0V

10A

VDD_5p0V

C329

1uF

[ REF_2p5V

121 Ohms Rg
1600pF Cgs

OV to 5V with 20mA source
2.2uS Time Constant.
500uS < 0.5%

[ LSD5_PWM_FPGA

1G08_HCT

ND

R361
10K

o
+
1k

TLV9152IDR R280

=
o
o
=

R281

R283
100k

VDD_3p3V

]Ellllli!rlll—g—- V+
C335 C336 4 V-

1uF U TLV9152IDR
ND ND

08dL

US3A
3

Keep sense
wires on

<R282
same layer.

$162k

R284 1k Keep sense
wires on

s IF] 2

LSD5 FLYBACK
10A

iDSl

STPS5L60S
Copper width to handle

10A

R277
Q22 18

60V
€330
2.2nF
ND ND

10A

1k

vDD 5p0v | LMV331IDBVR

50mV of hysteresis

R285

C334

1uF

2

Wy same layer.
NOTES: 15mV at OPA2727

TLV9152IDR

C333 220pF

(150uV input offset)
Gain (1+ 31.6K/1K)= 32.6
Ro @ 162K

OA = 0.500V to Micro
10.3A = 2.50V to Micro

SR288 Connect to line

21k before going to vial

Connect to line
before going to vial!

Copper width to handle

IRog7

6m

10A

LSD5 RETURN |

Dp13

% STD30NFO6LT4 SMCJ48A
30A 48V

15_LSD5.SchDo
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VDD 393V POWER INPUT
VDD_5p0V. VDD_3p3V 52.2V MAX.
VoD 12 +36V/+24/+12 NOMINAL
BULK CAP T VDD_12V +6V MIN
5V
VDD_5p0V
3A U10 C425
BULK_CAP D19 MBRS3100T3G D BsT 20 |1
SUPPLY INPUT vin LM5576MHX/NOPB 1
Vin2 sw 2 (5)6052“':
SW2
D20 MBRS3100T3G D62 sS PRE 19
12V [ POWER_SOURCE_1 ﬂ SK,AJBOA'B'F ; : 5 &
S o -
D21 MBRS3100T3G MBRS3100T3G
[ POWER_SOURCE 2 ”‘ RAMP ouT
ND VDD_12V a n A
” - D22 MBRS3100T3G L & & Z 9 FB
CBOOT1 TP44 | B < & & & cow | 3.09k
2 16 POWER_SOURCE_3 ”‘ AM :
BULK_CAP < SR e B L1 ? gl @ ¥ &
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	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
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	Pins
	R113-2
	U18-53
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	Pins
	R114-1


	NetR114_2
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	R114-2
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	NetR119_1
	Pins
	R119-1
	U18-143


	NetR120_1
	Pins
	R120-1
	U18-1
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	Pins
	R121-1
	U18-2


	NetU18_14
	Pins
	U18-14


	NetU18_58
	Pins
	U18-58


	NetU18_59
	Pins
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	NetU18_62
	Pins
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	NetU18_63
	Pins
	U18-63
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	Pins
	U18-66
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	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_FPGA
	Pins
	U18-10

	Ports
	nSW1_uC_FPGA


	nSW2_uC_FPGA
	Pins
	U18-9

	Ports
	nSW2_uC_FPGA


	nSW3_uC_FPGA
	Pins
	U18-8

	Ports
	nSW3_uC_FPGA


	nSW4_uC_FPGA
	Pins
	U18-7

	Ports
	nSW4_uC_FPGA


	nSW5_uC_FPGA
	Pins
	U18-4

	Ports
	nSW5_uC_FPGA


	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
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	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
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	Pins
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	R151-1
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	NetLabels
	PRECHARGE_OUT_SNS_u
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	PROC_INT_1.1V
	Pins
	C172-1
	C173-1
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	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
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	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


	QSPI_B_IO3
	Pins
	U18-33

	Ports
	QSPI_B_IO3


	QSPI_B_nCS
	Pins
	U18-26

	Ports
	QSPI_B_nCS


	QSPI_B_SCK
	Pins
	U18-32

	Ports
	QSPI_B_SCK


	SW1_uC_FPGA
	Pins
	U18-18

	Ports
	SW1_uC_FPGA


	SW2_uC_FPGA
	Pins
	U18-17

	Ports
	SW2_uC_FPGA


	SW3_uC_FPGA
	Pins
	U18-13

	Ports
	SW3_uC_FPGA


	SW4_uC_FPGA
	Pins
	U18-12

	Ports
	SW4_uC_FPGA


	V_5V1_SNS_u
	Pins
	C182-1
	R152-1
	U18-76

	NetLabels
	V_5V1_SNS_u
	V_5V1_SNS_u


	V_5V2_SNS_u
	Pins
	C189-1
	R153-1
	U18-75

	NetLabels
	V_5V2_SNS_u
	V_5V2_SNS_u


	V_5V3_SNS_u
	Pins
	C198-1
	R154-1
	U18-74

	NetLabels
	V_5V3_SNS_u
	V_5V3_SNS_u
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	Pins
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	U58-3
	U59-8

	Ports
	VDD_3p3V


	VDD_5p0V
	Ports
	VDD_5p0V


	VDD_HI_CAP_2.5V
	Pins
	C202-1
	C203-1
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	NetLabels
	VDD_HI_CAP_2.5V


	VDD_SNVS_1.1V
	Pins
	C211-1
	U18-56

	NetLabels
	VDD_SNVS_1.1V


	VDD_USB_3.3V
	Pins
	C212-1
	C213-1
	U18-61

	NetLabels
	VDD_USB_3.3V


	VDDA
	Pins
	C199-2
	C200-1
	FB2-1
	U18-73

	NetLabels
	VDDA
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	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_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_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_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
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	Pins
	U4-M6
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	Pins
	U4-M8
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	Pins
	U4-M9
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	Pins
	U4-M10


	NetU4_M11
	Pins
	U4-M11
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	Pins
	U4-M15


	NetU4_M16
	Pins
	U4-M16


	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
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	Pins
	U4-P12


	NetU4_P15
	Pins
	U4-P15
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	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
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	Pins
	U4-R1

	Ports
	nSW1_uC_FPGA
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	Pins
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	Ports
	nSW2_uC_FPGA
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	Pins
	U4-N3

	Ports
	nSW3_uC_FPGA


	nSW4_uC_FPGA
	Pins
	U4-N2

	Ports
	nSW4_uC_FPGA


	nSW5_uC_FPGA
	Pins
	U4-N1

	Ports
	nSW5_uC_FPGA
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	Pins
	U4-M3

	Ports
	nSW6_FPGA


	nSW7_FPGA
	Pins
	U4-M2

	Ports
	nSW7_FPGA


	nSW8_FPGA
	Pins
	U4-M1

	Ports
	nSW8_FPGA


	nSW9_FPGA
	Pins
	U4-L2

	Ports
	nSW9_FPGA
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	Pins
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	Ports
	nSW10_FPGA
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	Pins
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	NetLabels
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	Ports
	QSPI_A_IO0
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	Pins
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	NetLabels
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	Ports
	QSPI_A_IO1
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	Pins
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	Ports
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	Pins
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	Pins
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	Ports
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	Ports
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	Ports
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	Ports
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	Ports
	QSPI_B_SCK
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	Pins
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	Ports
	SW1_uC_FPGA
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	Ports
	SW2_uC_FPGA
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	Ports
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	Ports
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	VDD_3p3V
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	Pins
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	C40-2
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	Ports
	VDD_5p0V
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	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_ID_1_uC
	Pins
	U18-91

	Ports
	CAN_ID_1_uC


	CAN_ID_2_uC
	Pins
	U18-48

	Ports
	CAN_ID_2_uC


	CAN_ID_3_uC
	Pins
	U18-45

	Ports
	CAN_ID_3_uC


	CAN_LED
	Pins
	R344-1
	U18-47

	NetLabels
	CAN_LED
	CAN_LED


	CAN_RX
	Pins
	U18-42

	NetLabels
	CAN_RX

	Ports
	CAN_RX


	CAN_SPD_1_uC
	Pins
	U18-3

	Ports
	CAN_SPD_1_uC


	CAN_SPD_2_uC
	Pins
	U18-92

	Ports
	CAN_SPD_2_uC


	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_FPGA
	Pins
	U18-10

	Ports
	nSW1_uC_FPGA


	nSW2_uC_FPGA
	Pins
	U18-9

	Ports
	nSW2_uC_FPGA


	nSW3_uC_FPGA
	Pins
	U18-8

	Ports
	nSW3_uC_FPGA


	nSW4_uC_FPGA
	Pins
	U18-7

	Ports
	nSW4_uC_FPGA


	nSW5_uC_FPGA
	Pins
	U18-4

	Ports
	nSW5_uC_FPGA


	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


	QSPI_B_IO3
	Pins
	U18-33

	Ports
	QSPI_B_IO3


	QSPI_B_nCS
	Pins
	U18-26

	Ports
	QSPI_B_nCS


	QSPI_B_SCK
	Pins
	U18-32

	Ports
	QSPI_B_SCK


	SW1_uC_FPGA
	Pins
	U18-18

	Ports
	SW1_uC_FPGA


	SW2_uC_FPGA
	Pins
	U18-17

	Ports
	SW2_uC_FPGA


	SW3_uC_FPGA
	Pins
	U18-13

	Ports
	SW3_uC_FPGA


	SW4_uC_FPGA
	Pins
	U18-12

	Ports
	SW4_uC_FPGA


	V_5V1_SNS_u
	Pins
	C182-1
	R152-1
	U18-76

	NetLabels
	V_5V1_SNS_u
	V_5V1_SNS_u


	V_5V2_SNS_u
	Pins
	C189-1
	R153-1
	U18-75

	NetLabels
	V_5V2_SNS_u
	V_5V2_SNS_u


	V_5V3_SNS_u
	Pins
	C198-1
	R154-1
	U18-74

	NetLabels
	V_5V3_SNS_u
	V_5V3_SNS_u


	VDD_3p3V
	Pins
	C159-2
	C160-2
	C161-2
	C162-2
	C163-2
	C164-2
	C165-2
	C166-2
	C168-1
	C169-2
	C170-1
	C176-1
	C177-1
	C178-1
	C179-1
	C180-2
	C181-2
	C183-2
	C184-2
	C185-2
	C186-2
	C187-2
	C205-2
	C206-1
	C210-1
	C405-1
	C406-2
	C412-2
	C514-1
	FB2-2
	R108-1
	R111-1
	R112-1
	R113-1
	R119-2
	R120-2
	R121-2
	R122-2
	R123-2
	R149-2
	R405-2
	R406-2
	R412-2
	R507-2
	U17-5
	U18-11
	U18-20
	U18-29
	U18-34
	U18-38
	U18-44
	U18-55
	U18-69
	U18-77
	U18-104
	U18-112
	U18-144
	U19-3
	U58-3
	U59-8

	Ports
	VDD_3p3V


	VDD_5p0V
	Ports
	VDD_5p0V


	VDD_HI_CAP_2.5V
	Pins
	C202-1
	C203-1
	U18-65

	NetLabels
	VDD_HI_CAP_2.5V


	VDD_SNVS_1.1V
	Pins
	C211-1
	U18-56

	NetLabels
	VDD_SNVS_1.1V


	VDD_USB_3.3V
	Pins
	C212-1
	C213-1
	U18-61

	NetLabels
	VDD_USB_3.3V


	VDDA
	Pins
	C199-2
	C200-1
	FB2-1
	U18-73

	NetLabels
	VDDA



	Ports
	5V_1_SENSE
	5V_2_SENSE
	5V_3_SENSE
	CAN_ID_1_uC
	CAN_ID_2_uC
	CAN_ID_3_uC
	CAN_RX
	CAN_SPD_1_uC
	CAN_SPD_2_uC
	CAN_TX
	DEBUG_RX
	DEBUG_TX
	FPGA_DONE
	FPGA_INITN
	FPGA_PROGRMN
	GND
	H_BRIDGE1_CURRENT_SENSE
	H_BRIDGE1_PWM_MICRO
	H_BRIDGE1_STATUS
	H_BRIDGE2_CURRENT_SENSE
	H_BRIDGE2_PWM_MICRO
	H_BRIDGE2_STATUS
	HALF_BRIDGE1_CURRENT_SENSE
	HALF_BRIDGE1_PWM_MICRO
	HALF_BRIDGE1_STATUS
	HALF_BRIDGE2_CURRENT_SENSE
	HALF_BRIDGE2_PWM_MICRO
	HALF_BRIDGE2_STATUS
	HALF_BRIDGE3_CURRENT_SENSE
	HALF_BRIDGE3_PWM_MICRO
	HALF_BRIDGE3_STATUS
	I2C_SCL
	I2C_SDA
	JTAG_RESET_IN_M
	JTAG_TCK_M
	JTAG_TDI_M
	JTAG_TDO_M
	JTAG_TMS_M
	JTAG_TRST
	LSD1_CURRENT_SENSE
	LSD1_PWM_MICRO
	LSD1_STATUS
	LSD2_CURRENT_SENSE
	LSD2_PWM_MICRO
	LSD2_STATUS
	LSD3_CURRENT_SENSE
	LSD3_PWM_MICRO
	LSD3_STATUS
	LSD4_CURRENT_SENSE
	LSD4_PWM_MICRO
	LSD4_STATUS
	LSD5_CURRENT_SENSE
	LSD5_PWM_MICRO
	LSD5_STATUS
	LSD6_CURRENT_SENSE
	LSD6_PWM_MICRO
	LSD6_STATUS
	MICRO_ALIVE
	nRESET
	nRESET_uC_2_FPGA
	nSOURCE_1_TRIP
	nSOURCE_2_TRIP
	nSOURCE_3_TRIP
	nSW1_uC_FPGA
	nSW2_uC_FPGA
	nSW3_uC_FPGA
	nSW4_uC_FPGA
	nSW5_uC_FPGA
	POWER_SOURCE_1_SENSE
	POWER_SOURCE_2_SENSE
	POWER_SOURCE_3_SENSE
	PRECHARGE_OUT_SENSE
	QSPI_A_IO0
	QSPI_A_IO1
	QSPI_A_IO2
	QSPI_A_IO3
	QSPI_A_nCS
	QSPI_A_SCK
	QSPI_B_FPGA_nCS
	QSPI_B_IO0
	QSPI_B_IO1
	QSPI_B_IO2
	QSPI_B_IO3
	QSPI_B_nCS
	QSPI_B_SCK
	SW1_uC_FPGA
	SW2_uC_FPGA
	SW3_uC_FPGA
	SW4_uC_FPGA
	VDD_3p3V
	VDD_5p0V


	04_Hardware_For_Micro_and_FPGA.SchDoc(DRIVER_CONTROL)
	Components
	C2
	C2-1
	C2-2

	C3
	C3-1
	C3-2

	C4
	C4-1
	C4-2

	C5
	C5-1
	C5-2

	C6
	C6-1
	C6-2

	C7
	C7-1
	C7-2

	C8
	C8-1
	C8-2

	C9
	C9-1
	C9-2

	C39
	C39-1
	C39-2

	C40
	C40-1
	C40-2

	C41
	C41-1
	C41-2

	C43
	C43-1
	C43-2

	C44
	C44-1
	C44-2

	C45
	C45-1
	C45-2

	C50
	C50-1
	C50-2

	C52
	C52-1
	C52-2

	C53
	C53-1
	C53-2

	C55
	C55-1
	C55-2

	C139
	C139-1
	C139-2

	C140
	C140-1
	C140-2

	C141
	C141-1
	C141-2

	C142
	C142-1
	C142-2

	C143
	C143-1
	C143-2

	C144
	C144-1
	C144-2

	C145
	C145-1
	C145-2

	C146
	C146-1
	C146-2

	C147
	C147-1
	C147-2

	C148
	C148-1
	C148-2

	C345
	C345-1
	C345-2

	C346
	C346-1
	C346-2

	C347
	C347-1
	C347-2

	C348
	C348-1
	C348-2

	C349
	C349-1
	C349-2

	C350
	C350-1
	C350-2

	C351
	C351-1
	C351-2

	C352
	C352-1
	C352-2

	C353
	C353-1
	C353-2

	C354
	C354-1
	C354-2

	C355
	C355-1
	C355-2

	C356
	C356-1
	C356-2

	C357
	C357-1
	C357-2

	C358
	C358-1
	C358-2

	C359
	C359-1
	C359-2

	C360
	C360-1
	C360-2

	C361
	C361-1
	C361-2

	C362
	C362-1
	C362-2

	C363
	C363-1
	C363-2

	C458
	C458-1
	C458-2

	C459
	C459-1
	C459-2

	C460
	C460-1
	C460-2

	C461
	C461-1
	C461-2

	C462
	C462-1
	C462-2

	C463
	C463-1
	C463-2

	C464
	C464-1
	C464-2

	C465
	C465-1
	C465-2

	C466
	C466-1
	C466-2

	C467
	C467-1
	C467-2

	C468
	C468-1
	C468-2

	C469
	C469-1
	C469-2

	C470
	C470-1
	C470-2

	C471
	C471-1
	C471-2

	C472
	C472-1
	C472-2

	C473
	C473-1
	C473-2

	D3
	D3-1
	D3-2
	D3-3

	D4
	D4-1
	D4-2
	D4-3

	D38
	D38-A
	D38-C

	D39
	D39-A
	D39-C

	D40
	D40-A
	D40-K

	D41
	D41-A
	D41-K

	D42
	D42-A
	D42-C

	D43
	D43-A
	D43-C

	D66
	D66-1
	D66-2
	D66-3

	J2
	J2-1
	J2-2
	J2-3
	J2-4
	J2-5
	J2-6
	J2-7
	J2-8
	J2-9
	J2-10

	J7
	J7-1
	J7-2
	J7-3
	J7-4
	J7-5
	J7-6

	J10
	J10-1
	J10-2
	J10-3
	J10-4
	J10-5
	J10-6
	J10-7
	J10-8
	J10-9
	J10-10

	J11
	J11-1
	J11-2
	J11-3
	J11-4
	J11-5
	J11-6
	J11-7
	J11-8
	J11-9
	J11-10
	J11-11
	J11-12
	J11-13
	J11-14
	J11-15
	J11-16
	J11-17
	J11-18
	J11-19
	J11-20

	R2
	R2-1
	R2-2

	R3
	R3-1
	R3-2

	R4
	R4-1
	R4-2

	R5
	R5-1
	R5-2

	R6
	R6-1
	R6-2

	R7
	R7-1
	R7-2

	R8
	R8-1
	R8-2

	R9
	R9-1
	R9-2

	R10
	R10-1
	R10-2

	R11
	R11-1
	R11-2

	R12
	R12-1
	R12-2

	R13
	R13-1
	R13-2

	R14
	R14-1
	R14-2

	R15
	R15-1
	R15-2

	R16
	R16-1
	R16-2

	R17
	R17-1
	R17-2

	R18
	R18-1
	R18-2

	R19
	R19-1
	R19-2

	R20
	R20-1
	R20-2

	R21
	R21-1
	R21-2

	R22
	R22-1
	R22-2

	R23
	R23-1
	R23-2

	R24
	R24-1
	R24-2

	R25
	R25-1
	R25-2

	R26
	R26-1
	R26-2

	R27
	R27-1
	R27-2

	R28
	R28-1
	R28-2

	R29
	R29-1
	R29-2

	R30
	R30-1
	R30-2

	R31
	R31-1
	R31-2

	R32
	R32-1
	R32-2

	R33
	R33-1
	R33-2

	R94
	R94-1
	R94-2

	R95
	R95-1
	R95-2

	R96
	R96-1
	R96-2

	R97
	R97-1
	R97-2

	R98
	R98-1
	R98-2

	R99
	R99-1
	R99-2

	R100
	R100-1
	R100-2

	R101
	R101-1
	R101-2

	R302
	R302-1
	R302-2

	R303
	R303-1
	R303-2

	R304
	R304-1
	R304-2

	R305
	R305-1
	R305-2

	R306
	R306-1
	R306-2

	R307
	R307-1
	R307-2

	R308
	R308-1
	R308-2

	R309
	R309-1
	R309-2

	R310
	R310-1
	R310-2

	R311
	R311-1
	R311-2

	R347
	R347-1
	R347-2

	R348
	R348-1
	R348-2

	R349
	R349-1
	R349-2

	R350
	R350-1
	R350-2

	R351
	R351-1
	R351-2

	R352
	R352-1
	R352-2

	R354
	R354-1
	R354-2

	R355
	R355-1
	R355-2

	R356
	R356-1
	R356-2

	R357
	R357-1
	R357-2

	R429
	R429-1
	R429-2

	R430
	R430-1
	R430-2

	R431
	R431-1
	R431-2

	R432
	R432-1
	R432-2

	R445
	R445-1
	R445-2

	R461
	R461-1
	R461-2

	SW1
	SW1-1
	SW1-2
	SW1-3
	SW1-4

	SW2
	SW2-1
	SW2-2
	SW2-3
	SW2-4

	TP59
	TP59-1

	TP60
	TP60-1

	TP61
	TP61-1

	TP62
	TP62-1

	TP63
	TP63-1

	TP64
	TP64-1

	TP65
	TP65-1

	TP67
	TP67-1

	TP68
	TP68-1

	TP70
	TP70-1

	TP71
	TP71-1

	TP73
	TP73-1

	TP75
	TP75-1

	TP76
	TP76-1

	TP77
	TP77-1

	TP78
	TP78-1

	TP79
	TP79-1

	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8

	U2A
	U2A-1
	U2A-2
	U2A-3
	U2A-4
	U2A-5
	U2A-6
	U2A-7
	U2A-8

	U2B
	U2B-1
	U2B-2
	U2B-3
	U2B-4
	U2B-5
	U2B-6
	U2B-7
	U2B-8
	U2B-9

	U3A
	U3A-1
	U3A-2
	U3A-3
	U3A-4
	U3A-5
	U3A-6
	U3A-7
	U3A-8

	U3B
	U3B-1
	U3B-2
	U3B-3
	U3B-4
	U3B-5
	U3B-6
	U3B-7
	U3B-8
	U3B-9

	U4A
	U4-A3
	U4-A4
	U4-A5
	U4-A8
	U4-A9
	U4-A10
	U4-A11
	U4-A12
	U4-A14
	U4-A15
	U4-B3
	U4-B4
	U4-B5
	U4-B6
	U4-B7
	U4-B9
	U4-B11
	U4-B12
	U4-B13
	U4-B14
	U4-C4
	U4-C5
	U4-C7
	U4-C8
	U4-C9
	U4-C11
	U4-C12
	U4-D5
	U4-D6
	U4-D7
	U4-D8
	U4-D9
	U4-D10
	U4-D11
	U4-D12
	U4-E6
	U4-E7
	U4-E8
	U4-E9
	U4-E10
	U4-E11
	U4-F7
	U4-F8
	U4-F9
	U4-F10
	U4-G8
	U4-G9

	U4B
	U4-B16
	U4-C15
	U4-C16
	U4-D14
	U4-D15
	U4-D16
	U4-E13
	U4-E14
	U4-E15
	U4-E16
	U4-F12
	U4-F13
	U4-F14
	U4-F15
	U4-F16
	U4-G11
	U4-G12
	U4-G13
	U4-G14
	U4-G15
	U4-G16
	U4-H10
	U4-H11
	U4-H12
	U4-H13
	U4-H14
	U4-H15
	U4-H16
	U4-J10
	U4-J11
	U4-J12
	U4-J13
	U4-J14
	U4-J15
	U4-J16
	U4-K11
	U4-K12
	U4-K13
	U4-K14
	U4-K15
	U4-K16
	U4-L12
	U4-L13
	U4-L14
	U4-L15
	U4-L16
	U4-M13
	U4-M14
	U4-M15
	U4-M16
	U4-N14
	U4-N15
	U4-N16
	U4-P15
	U4-P16
	U4-R16

	U4C
	U4-K8
	U4-K9
	U4-L7
	U4-L8
	U4-L9
	U4-L10
	U4-M6
	U4-M7
	U4-M8
	U4-M9
	U4-M10
	U4-M11
	U4-N5
	U4-N6
	U4-N7
	U4-N8
	U4-N9
	U4-N10
	U4-N11
	U4-N12
	U4-P4
	U4-P5
	U4-P6
	U4-P7
	U4-P8
	U4-P9
	U4-P10
	U4-P11
	U4-P12
	U4-P13
	U4-R3
	U4-R4
	U4-R5
	U4-R6
	U4-R7
	U4-R8
	U4-R9
	U4-R10
	U4-R11
	U4-R12
	U4-R13
	U4-R14
	U4-T2
	U4-T3
	U4-T4
	U4-T5
	U4-T6
	U4-T7
	U4-T8
	U4-T9
	U4-T10
	U4-T11
	U4-T12
	U4-T13
	U4-T14
	U4-T15

	U4D
	U4-A2
	U4-K4
	U4-K5
	U4-L1
	U4-L2
	U4-L3
	U4-L4
	U4-L5
	U4-M1
	U4-M2
	U4-M3
	U4-M4
	U4-N1
	U4-N2
	U4-N3
	U4-P1
	U4-P2
	U4-R1

	U4E
	U4-G1
	U4-H1
	U4-H2
	U4-H3
	U4-H4
	U4-H5
	U4-H7
	U4-J1
	U4-J2
	U4-J3
	U4-J4
	U4-J5
	U4-J6
	U4-J7
	U4-K1
	U4-K2
	U4-K3
	U4-K6

	U4F
	U4-B1
	U4-C1
	U4-C2
	U4-D1
	U4-D2
	U4-D3
	U4-E1
	U4-E2
	U4-E3
	U4-E4
	U4-F1
	U4-F2
	U4-F3
	U4-F4
	U4-F5
	U4-G2
	U4-G3
	U4-G4
	U4-G5
	U4-G6
	U4-H6

	U4G
	U4-A1
	U4-A16
	U4-B2
	U4-B15
	U4-C3
	U4-C14
	U4-D4
	U4-D13
	U4-E5
	U4-E12
	U4-F6
	U4-F11
	U4-G7
	U4-G10
	U4-H8
	U4-H9
	U4-J8
	U4-J9
	U4-K7
	U4-K10
	U4-L6
	U4-L11
	U4-M5
	U4-M12
	U4-N4
	U4-N13
	U4-P3
	U4-P14
	U4-R2
	U4-R15
	U4-T1
	U4-T16

	U4H
	U4-A6
	U4-A7
	U4-A13
	U4-B8
	U4-B10
	U4-C6
	U4-C10
	U4-C13


	Nets
	\H_BRIDGE1_ENABLE_FPGA
	Pins
	TP67-1
	U4-B3

	Ports
	\H_BRIDGE1_ENABLE_FPGA


	\H_BRIDGE2_ENABLE_FPGA
	Pins
	U4-A10

	Ports
	\H_BRIDGE2_ENABLE_FPGA


	\HALF_BRIDGE1_ENABLE_FPGA
	Pins
	U4-N14

	Ports
	\HALF_BRIDGE1_ENABLE_FPGA


	\HALF_BRIDGE2_ENABLE_FPGA
	Pins
	U4-J16

	Ports
	\HALF_BRIDGE2_ENABLE_FPGA


	\HALF_BRIDGE3_ENABLE_FPGA
	Pins
	TP63-1
	U4-H14

	Ports
	\HALF_BRIDGE3_ENABLE_FPGA


	CAN_H
	Pins
	D66-1
	R3-1
	U1-7

	Ports
	CAN_H


	CAN_ID_1_uC
	Pins
	U4-L3

	Ports
	CAN_ID_1_uC


	CAN_ID_2_uC
	Pins
	U4-J5

	Ports
	CAN_ID_2_uC


	CAN_ID_3_uC
	Pins
	U4-N6

	Ports
	CAN_ID_3_uC


	CAN_L
	Pins
	D66-2
	R2-1
	U1-6

	Ports
	CAN_L


	CAN_RX
	Pins
	R430-1
	R431-1
	R432-2

	Ports
	CAN_RX


	CAN_SPD_1_uC
	Pins
	U4-K4

	Ports
	CAN_SPD_1_uC


	CAN_SPD_2_uC
	Pins
	U4-M7

	Ports
	CAN_SPD_2_uC


	CAN_TX
	Pins
	U1-1

	Ports
	CAN_TX


	DEBUG_FPGA_03
	Pins
	R94-1
	U4-H16

	NetLabels
	DEBUG_FPGA_03
	DEBUG_FPGA_03


	DEBUG_FPGA_04
	Pins
	R95-1
	U4-G15

	NetLabels
	DEBUG_FPGA_04
	DEBUG_FPGA_04


	DEBUG_FPGA_05
	Pins
	R96-1
	U4-K16

	NetLabels
	DEBUG_FPGA_05
	DEBUG_FPGA_05


	DEBUG_FPGA_06
	Pins
	R97-1
	U4-F16

	NetLabels
	DEBUG_FPGA_06
	DEBUG_FPGA_06


	DEBUG_FPGA_07
	Pins
	R98-1
	U4-L15

	NetLabels
	DEBUG_FPGA_07
	DEBUG_FPGA_07


	DEBUG_FPGA_08
	Pins
	R99-1
	U4-F15

	NetLabels
	DEBUG_FPGA_08
	DEBUG_FPGA_08


	DEBUG_FPGA_09
	Pins
	R100-1
	U4-L16

	NetLabels
	DEBUG_FPGA_09
	DEBUG_FPGA_09


	DEBUG_FPGA_10
	Pins
	R101-1
	U4-E16

	NetLabels
	DEBUG_FPGA_10
	DEBUG_FPGA_10


	DEBUG_FPGA_11
	Pins
	R302-2
	U4-B13

	NetLabels
	DEBUG_FPGA_11
	DEBUG_FPGA_11


	DEBUG_FPGA_12
	Pins
	R303-2
	U4-E15

	NetLabels
	DEBUG_FPGA_12
	DEBUG_FPGA_12


	DEBUG_FPGA_13
	Pins
	R304-2
	U4-A14

	NetLabels
	DEBUG_FPGA_13
	DEBUG_FPGA_13


	DEBUG_FPGA_14
	Pins
	R305-2
	U4-D16

	NetLabels
	DEBUG_FPGA_14
	DEBUG_FPGA_14


	DEBUG_FPGA_15
	Pins
	R306-2
	U4-B14

	NetLabels
	DEBUG_FPGA_15
	DEBUG_FPGA_15


	DEBUG_FPGA_16
	Pins
	R307-2
	U4-D15

	NetLabels
	DEBUG_FPGA_16
	DEBUG_FPGA_16


	DEBUG_FPGA_17
	Pins
	R308-2
	U4-A15

	NetLabels
	DEBUG_FPGA_17
	DEBUG_FPGA_17


	DEBUG_FPGA_18
	Pins
	R309-2
	U4-C16

	NetLabels
	DEBUG_FPGA_18
	DEBUG_FPGA_18


	DEBUG_FPGA_19
	Pins
	R310-2
	U4-B16

	NetLabels
	DEBUG_FPGA_19
	DEBUG_FPGA_19


	DEBUG_FPGA_20
	Pins
	R311-2
	U4-C15

	NetLabels
	DEBUG_FPGA_20
	DEBUG_FPGA_20


	DEBUG_RX
	Pins
	R33-1

	Ports
	DEBUG_RX


	DEBUG_TX
	Pins
	R32-1

	Ports
	DEBUG_TX


	ENABLE_LIMITED_12V_FPGA
	Pins
	U4-A11

	Ports
	ENABLE_LIMITED_12V_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_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_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_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_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_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_FPGA
	Pins
	U4-R1

	Ports
	nSW1_uC_FPGA


	nSW2_uC_FPGA
	Pins
	U4-P1

	Ports
	nSW2_uC_FPGA


	nSW3_uC_FPGA
	Pins
	U4-N3

	Ports
	nSW3_uC_FPGA


	nSW4_uC_FPGA
	Pins
	U4-N2

	Ports
	nSW4_uC_FPGA


	nSW5_uC_FPGA
	Pins
	U4-N1

	Ports
	nSW5_uC_FPGA


	nSW6_FPGA
	Pins
	U4-M3

	Ports
	nSW6_FPGA


	nSW7_FPGA
	Pins
	U4-M2

	Ports
	nSW7_FPGA


	nSW8_FPGA
	Pins
	U4-M1

	Ports
	nSW8_FPGA


	nSW9_FPGA
	Pins
	U4-L2

	Ports
	nSW9_FPGA


	nSW10_FPGA
	Pins
	U4-L1

	Ports
	nSW10_FPGA


	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
	QSPI_B_SCK

	Ports
	QSPI_B_SCK


	SW1_uC_FPGA
	Pins
	U4-K1

	Ports
	SW1_uC_FPGA


	SW2_uC_FPGA
	Pins
	U4-K2

	Ports
	SW2_uC_FPGA


	SW3_uC_FPGA
	Pins
	U4-J1

	Ports
	SW3_uC_FPGA


	SW4_uC_FPGA
	Pins
	U4-J2

	Ports
	SW4_uC_FPGA


	VDD_3p3V
	Pins
	C3-2
	C5-2
	C6-2
	C9-2
	C41-2
	C50-2
	C52-2
	C53-2
	C55-2
	C139-1
	C140-2
	C141-2
	C142-1
	C143-2
	C144-2
	C145-2
	C146-2
	C147-1
	C148-2
	C345-2
	C346-1
	C347-2
	C348-2
	C349-1
	C350-1
	C351-1
	C352-1
	C353-1
	C354-2
	C355-1
	C356-1
	C357-1
	C358-1
	C359-1
	C360-2
	C361-1
	C362-1
	C363-2
	C458-1
	C459-1
	C460-1
	C461-1
	C462-1
	C463-1
	C464-1
	C465-1
	C466-1
	C467-1
	C468-1
	C469-1
	C470-1
	C471-1
	C472-1
	C473-1
	D3-2
	D4-2
	J2-1
	J10-1
	R5-1
	R6-1
	R7-1
	R15-1
	R16-1
	R17-1
	R18-1
	R19-1
	R20-1
	R21-1
	R22-1
	R354-2
	R355-2
	R429-2
	R445-2
	R461-1
	U2A-8
	U2B-8
	U3A-8
	U3B-8
	U4-A1
	U4-A16
	U4-D5
	U4-D12
	U4-E4
	U4-E13
	U4-G7
	U4-G8
	U4-G9
	U4-G10
	U4-H7
	U4-H10
	U4-J7
	U4-J10
	U4-K7
	U4-K8
	U4-K9
	U4-K10
	U4-M4
	U4-M13
	U4-N5
	U4-N12
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	C343-2

	C344
	C344-1
	C344-2
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	D32-A
	D32-K
	D32-NC

	Dp14
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	Q23-3
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	R403
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	R404
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	TP18-1

	U52
	U52-1
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	U52-3
	U52-4
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	U54
	U54-1
	U54-2
	U54-3
	U54-4
	U54-5

	U55A
	U55-1
	U55-2
	U55-3

	U55B
	U55-5
	U55-6
	U55-7

	U55C
	U55-4
	U55-8


	Nets
	GND
	Pins
	C337-1
	C338-2
	C340-1
	C342-1
	C343-1
	C344-1
	Dp14-A
	R295-2
	R299-1
	R300-1
	R301-1
	R382-1
	R404-1
	U52-3
	U54-2
	U55-4

	NetLabels
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND
	GND

	Ports
	GND


	LSD6_CURRENT_SENSE
	Pins
	C341-2
	R298-2
	TP17-1
	U54-3
	U55-1

	Ports
	LSD6_CURRENT_SENSE


	LSD6_ENABLE_FPGA
	Pins
	R382-2
	U52-1

	Ports
	LSD6_ENABLE_FPGA


	LSD6_FLYBACK
	Pins
	D32-K

	Ports
	LSD6_FLYBACK


	LSD6_OVER_CURRENT
	Pins
	R403-2
	R404-2
	TP18-1

	Ports
	LSD6_OVER_CURRENT


	LSD6_PWM_FPGA
	Pins
	TP15-1
	U52-2

	Ports
	LSD6_PWM_FPGA


	LSD6_RETURN
	Pins
	D32-A
	Dp14-K
	Q23-4
	R289-2

	Ports
	LSD6_RETURN


	NetC338_1
	Pins
	C338-1
	R289-1


	NetC339_1
	Pins
	C339-1
	Q23-3
	R296-2
	R299-2
	R300-2


	NetC339_2
	Pins
	C339-2
	Q23-1
	R290-2


	NetC340_2
	Pins
	C340-2
	R291-2
	U55-5


	NetC341_1
	Pins
	C341-1
	R298-1
	R301-2
	U55-2


	NetD32_NC
	Pins
	D32-NC


	NetR290_1
	Pins
	R290-1
	U52-4


	NetR292_1
	Pins
	R292-1
	R297-2
	R403-1
	U54-4


	NetR292_2
	Pins
	R292-2
	R293-1
	R295-1
	U54-1


	NetR293_2
	Pins
	R293-2
	R294-2
	U55-6
	U55-7


	NetR294_1
	Pins
	R294-1
	R296-1
	U55-3


	REF_2p5V
	Pins
	R291-1

	Ports
	REF_2p5V


	VDD_3p3V
	Pins
	C343-2
	C344-2
	U55-8

	Ports
	VDD_3p3V


	VDD_5p0V
	Pins
	C337-2
	C342-2
	R297-1
	U52-5
	U54-5

	Ports
	VDD_5p0V



	Ports
	GND
	LSD6_CURRENT_SENSE
	LSD6_ENABLE_FPGA
	LSD6_FLYBACK
	LSD6_OVER_CURRENT
	LSD6_PWM_FPGA
	LSD6_RETURN
	REF_2p5V
	VDD_3p3V
	VDD_5p0V


	17_Power_Connectors.SchDoc("Power and Connectors")
	Components
	C46
	C46-1
	C46-2

	C54
	C54-1
	C54-2

	C56
	C56-1
	C56-2

	C57
	C57-1
	C57-2

	C58
	C58-1
	C58-2

	C59
	C59-1
	C59-2

	C60
	C60-1
	C60-2

	C61
	C61-1
	C61-2

	C62
	C62-1
	C62-2

	C63
	C63-1
	C63-2

	C64
	C64-1
	C64-2

	C65
	C65-1
	C65-2

	C66
	C66-1
	C66-2

	C67
	C67-1
	C67-2

	C68
	C68-1
	C68-2

	C69
	C69-1
	C69-2

	C70
	C70-1
	C70-2

	C71
	C71-1
	C71-2

	C72
	C72-1
	C72-2

	C73
	C73-1
	C73-2

	C74
	C74-1
	C74-2

	C75
	C75-1
	C75-2

	C76
	C76-1
	C76-2

	C77
	C77-1
	C77-2

	C78
	C78-1
	C78-2

	C79
	C79-1
	C79-2

	C80
	C80-1
	C80-2

	C81
	C81-1
	C81-2

	C82
	C82-1
	C82-2

	C83
	C83-1
	C83-2

	C84
	C84-1
	C84-2

	C85
	C85-1
	C85-2

	C86
	C86-1
	C86-2

	C87
	C87-1
	C87-2

	C88
	C88-1
	C88-2

	C89
	C89-1
	C89-2

	C90
	C90-1
	C90-2

	C91
	C91-1
	C91-2

	C92
	C92-1
	C92-2

	C93
	C93-1
	C93-2

	C94
	C94-1
	C94-2

	C95
	C95-1
	C95-2

	C96
	C96-1
	C96-2

	C97
	C97-1
	C97-2

	C98
	C98-1
	C98-2

	C99
	C99-1
	C99-2

	C100
	C100-1
	C100-2

	C101
	C101-1
	C101-2

	C102
	C102-1
	C102-2

	C103
	C103-1
	C103-2

	C104
	C104-1
	C104-2

	C105
	C105-1
	C105-2

	C106
	C106-1
	C106-2

	C107
	C107-1
	C107-2

	C108
	C108-1
	C108-2

	C109
	C109-1
	C109-2

	C110
	C110-1
	C110-2

	C111
	C111-1
	C111-2

	C112
	C112-1
	C112-2

	C113
	C113-1
	C113-2

	C114
	C114-1
	C114-2

	C115
	C115-1
	C115-2

	C116
	C116-1
	C116-2

	C117
	C117-1
	C117-2

	C118
	C118-1
	C118-2

	C119
	C119-1
	C119-2

	C120
	C120-1
	C120-2

	C121
	C121-1
	C121-2

	C122
	C122-1
	C122-2

	C123
	C123-1
	C123-2

	C124
	C124-1
	C124-2

	C125
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	C292
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	C315-2

	C323
	C323-1
	C323-2

	C331
	C331-1
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	C364
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	C368
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	C399
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	C414
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	C415
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	C415-2

	C425
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	C426
	C426-1
	C426-2

	C427
	C427-1
	C427-2

	C428
	C428-1
	C428-2

	C429
	C429-1
	C429-2

	C430
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	C430-2

	C431
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	C431-2

	C432
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	C432-2

	C433
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	C433-2

	C434
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	C435
	C435-1
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	C436
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	C444
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	C445
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	C447
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	C447-2

	C448
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	C449
	C449-1
	C449-2

	C450
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	C451
	C451-1
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	C452
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	C452-2
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	C454
	C454-1
	C454-2

	C455
	C455-1
	C455-2

	C456
	C456-1
	C456-2

	C457
	C457-1
	C457-2

	CB1
	CB1-1
	CB1-2

	CB2
	CB2-1
	CB2-2

	CB3
	CB3-1
	CB3-2

	CB4
	CB4-1
	CB4-2

	CB5
	CB5-1
	CB5-2

	CB6
	CB6-1
	CB6-2

	CB17
	CB17-1
	CB17-2

	CB18
	CB18-1
	CB18-2

	CB19
	CB19-1
	CB19-2

	CB20
	CB20-1
	CB20-2

	CB21
	CB21-1
	CB21-2

	CB22
	CB22-1
	CB22-2

	CB23
	CB23-1
	CB23-2

	CB24
	CB24-1
	CB24-2

	CB25
	CB25-1
	CB25-2

	CB26
	CB26-1
	CB26-2

	CB27
	CB27-1
	CB27-2

	CB36
	CB36-1
	CB36-2

	CB37
	CB37-1
	CB37-2

	CB38
	CB38-1
	CB38-2

	CB40
	CB40-1
	CB40-2

	CB41
	CB41-1
	CB41-2

	CB42
	CB42-1
	CB42-2

	CB43
	CB43-1
	CB43-2

	CB44
	CB44-1
	CB44-2

	CBOOT1
	CBOOT1-1
	CBOOT1-2

	CBYP2
	CBYP2-1
	CBYP2-2

	CCOMP1
	CCOMP1-1
	CCOMP1-2

	CIN1
	CIN1-1
	CIN1-2

	CIN2
	CIN2-1
	CIN2-2

	CIN3
	CIN3-1
	CIN3-2

	CIN4
	CIN4-1
	CIN4-2

	CIN5
	CIN5-1
	CIN5-2

	CIN8
	CIN8-1
	CIN8-2

	CRAMP1
	CRAMP1-1
	CRAMP1-2

	CSS1
	CSS1-1
	CSS1-2

	D19
	D19-A
	D19-K

	D20
	D20-A
	D20-K

	D21
	D21-A
	D21-K

	D22
	D22-A
	D22-K

	D23
	D23-A
	D23-K

	D44
	D44-A
	D44-K

	D55
	D55-A
	D55-K

	D60
	D60-A
	D60-K

	D61
	D61-A
	D61-C

	D62
	D62-A
	D62-C

	D63
	D63-A
	D63-K

	D64
	D64-A
	D64-K

	Dp1
	Dp1-A
	Dp1-K

	J8
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24
	J8-25
	J8-26
	J8-27
	J8-28
	J8-29
	J8-30
	J8-31
	J8-32
	J8-33
	J8-34
	J8-35
	J8-36

	J9
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
	J9-6
	J9-7
	J9-8
	J9-9
	J9-10
	J9-11
	J9-12
	J9-13
	J9-14
	J9-15
	J9-16
	J9-17
	J9-18
	J9-19
	J9-20
	J9-21
	J9-22
	J9-23
	J9-24
	J9-25
	J9-26
	J9-27
	J9-28
	J9-29
	J9-30
	J9-31
	J9-32
	J9-33
	J9-34
	J9-35
	J9-36

	L1
	L1-1
	L1-2

	L2
	L2-1
	L2-2

	Q1
	Q1-1
	Q1-3
	Q1-4

	Q2
	Q2-1
	Q2-3
	Q2-4

	Q3
	Q3-1
	Q3-2
	Q3-3

	R91
	R91-1
	R91-2

	R102
	R102-1
	R102-2

	R103
	R103-1
	R103-2

	R104
	R104-1
	R104-2

	R105
	R105-1
	R105-2

	R106
	R106-1
	R106-2

	R339
	R339-1
	R339-2

	R407
	R407-1
	R407-2

	R408
	R408-1
	R408-2

	R413
	R413-1
	R413-2

	R414
	R414-1
	R414-2

	R436
	R436-1
	R436-2

	R437
	R437-1
	R437-2

	R438
	R438-1
	R438-2

	R439
	R439-1
	R439-2

	R440
	R440-1
	R440-2

	R441
	R441-1
	R441-2

	R443
	R443-1
	R443-2

	R446
	R446-1
	R446-2

	R447
	R447-1
	R447-2

	R448
	R448-1
	R448-2

	R449
	R449-1
	R449-2

	R450
	R450-1
	R450-2

	R451
	R451-1
	R451-2

	R452
	R452-1
	R452-2

	R453
	R453-1
	R453-2

	R454
	R454-1
	R454-2

	R455
	R455-1
	R455-2

	R456
	R456-1
	R456-2

	R457
	R457-1
	R457-2

	R458
	R458-1
	R458-2

	R462
	R462-1
	R462-2

	R463
	R463-1
	R463-2

	RCOMP1
	RCOMP1-1
	RCOMP1-2

	RFB1
	RFB1-1
	RFB1-2

	RFB2
	RFB2-1
	RFB2-2

	Rp1
	Rp1-1
	Rp1-2

	Rramp1
	Rramp1-1
	Rramp1-2

	RT1
	RT1-1
	RT1-2

	TP1
	TP1-1

	TP16
	TP16-1

	TP19
	TP19-1

	TP20
	TP20-1

	TP24
	TP24-1

	TP25
	TP25-1

	TP26
	TP26-1

	TP27
	TP27-1

	TP44
	TP44-1

	TP45
	TP45-1

	TP46
	TP46-1

	TP47
	TP47-1

	TP48
	TP48-1

	TP49
	TP49-1

	TP50
	TP50-1

	TP51
	TP51-1

	TP52
	TP52-1

	TP53
	TP53-1

	TP56
	TP56-1

	TP57
	TP57-1

	TP58
	TP58-1

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5

	U3
	U3-1
	U3-2
	U3-3
	U3-4
	U3-5

	U9
	U9-1
	U9-2
	U9-3
	U9-4
	U9-5
	U9-6
	U9-7
	U9-8
	U9-9
	U9-10
	U9-11
	U9-12
	U9-13
	U9-14
	U9-15
	U9-16
	U9-17

	U10
	U10-1
	U10-2
	U10-3
	U10-4
	U10-5
	U10-6
	U10-7
	U10-8
	U10-9
	U10-10
	U10-11
	U10-12
	U10-13
	U10-14
	U10-15
	U10-16
	U10-17
	U10-18
	U10-19
	U10-20
	U10-21

	U12
	U12-1
	U12-2
	U12-3
	U12-4
	U12-5
	U12-6

	U13
	U13-1
	U13-2
	U13-3
	U13-4
	U13-5
	U13-6
	U13-7
	U13-8

	U15
	U15-1
	U15-2
	U15-3
	U15-4
	U15-5

	U16
	U16-1
	U16-2
	U16-3
	U16-4
	U16-5

	U23
	U23-1
	U23-2
	U23-3
	U23-4
	U23-5
	U23-6
	U23-7
	U23-8
	U23-9
	U23-10
	U23-11
	U23-12
	U23-13
	U23-14

	U26
	U26-1
	U26-2
	U26-3
	U26-4
	U26-5

	U29
	U29-1
	U29-2
	U29-3
	U29-4
	U29-5


	Nets
	\555RESET
	Pins
	TP51-1
	U13-4
	U26-4

	NetLabels
	\555RESET
	\555RESET


	BULK_CAP
	Pins
	CB18-1
	CB19-1
	CB20-1
	CB21-1
	CB22-1
	CB23-1
	CB24-1
	CB25-1
	CB26-1
	CB27-1
	CIN1-1
	CIN2-1
	CIN3-2
	CIN4-1
	CIN5-2
	CIN8-2
	D19-A
	Dp1-K
	J8-1
	J8-2
	J8-3
	J8-4
	J8-5
	J8-6
	J8-7
	J8-8
	J8-9
	J8-10
	J8-11
	J8-12
	J8-13
	J8-14
	J8-15
	J8-16
	J8-17
	J8-18
	J8-19
	J8-20
	J8-21
	J8-22
	J8-23
	J8-24
	J8-25
	J8-26
	J8-27
	J8-28
	J8-29
	J8-30
	J8-31
	J8-32
	J8-33
	J8-34
	J8-35
	J8-36
	Q1-3
	Rp1-1
	U9-3
	U23-11

	Ports
	BULK_CAP


	ENABLE_LIMITED_12V_FPGA
	Pins
	R437-2
	U3-3

	Ports
	ENABLE_LIMITED_12V_FPGA


	GND
	Pins
	C46-2
	C54-1
	C56-1
	C57-1
	C58-1
	C59-1
	C60-1
	C61-1
	C62-1
	C63-1
	C64-1
	C65-1
	C66-1
	C67-1
	C68-1
	C69-1
	C70-1
	C71-1
	C72-1
	C73-1
	C74-1
	C75-1
	C76-1
	C77-1
	C78-2
	C79-2
	C80-2
	C81-2
	C82-2
	C83-2
	C84-2
	C85-2
	C86-2
	C87-2
	C88-2
	C89-2
	C90-2
	C91-2
	C92-2
	C93-1
	C94-1
	C95-1
	C96-1
	C97-1
	C98-1
	C99-1
	C100-1
	C101-1
	C102-1
	C103-1
	C104-1
	C105-1
	C106-1
	C107-1
	C108-1
	C109-1
	C110-1
	C111-1
	C112-1
	C113-1
	C114-2
	C115-2
	C116-2
	C117-1
	C118-1
	C119-1
	C120-1
	C121-1
	C122-1
	C123-1
	C124-1
	C125-1
	C126-1
	C127-1
	C128-1
	C129-1
	C130-1
	C131-1
	C132-1
	C133-1
	C134-1
	C286-2
	C289-2
	C292-2
	C299-2
	C315-2
	C323-2
	C331-2
	C364-2
	C365-2
	C366-2
	C367-2
	C368-2
	C399-1
	C414-1
	C415-1
	C426-2
	C427-2
	C428-2
	C429-2
	C430-2
	C431-2
	C432-2
	C433-2
	C434-2
	C440-2
	C441-2
	C442-2
	C443-2
	C444-2
	C445-2
	C446-2
	C447-2
	C448-2
	C449-2
	C450-2
	C451-2
	C452-2
	C453-2
	C454-2
	C455-2
	C456-2
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	CB1-2
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	CB5-2
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	CB20-2
	CB21-2
	CB22-2
	CB23-2
	CB24-2
	CB25-2
	CB26-2
	CB27-2
	CB36-2
	CB37-2
	CB38-2
	CB40-2
	CB41-2
	CB42-2
	CB43-2
	CB44-2
	CBYP2-2
	CIN1-2
	CIN2-2
	CIN3-1
	CIN4-2
	CIN5-1
	CIN8-1
	CRAMP1-1
	CSS1-2
	D62-A
	Dp1-A
	J9-1
	J9-2
	J9-3
	J9-4
	J9-5
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