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V0. 5 - Renoved W20, W21, C92 _ l\bt eS

- nodified ADC pinout ( - Added U25, R237, R238

- changed how the XTAL is connected to
the VSSK pin.

Power / G ound
- 10

- ADC

V0. 16

V0. 6 p5

- Added 2.2k pul lup (R206) to TCK on P1 - Renoved U25
- Added 20, W21, C92, R239,
R240, R241, R242
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V0. 7
p5 - Changed ADCs U18 and UU19 to ADS7865
V0. 17
p5
- Changed Size of R231, R232
V0. 8 R233, R234, R235, R236, R239
p2 - MU R240, R241, R242
- Added traces to GPI O 55/54
- Added RN and RN5 to ADC DATA line
- Aadded note for Post RN4/5 route
p3 - Power/ Gound Board Rel ease 1.1
- Removed C29, 37 -same schematics as V0. 17
- Narmed Power Nets after the Inductors (L24-32) ~udated title bl ocks
- Added C85 -changed project nane to
p4 - 10 C283XX_BH CC VO_17 R1_1.DSN
- Changed GPI (84/35 to GPlI G4/ 55
p5 - ADC
- Updated XCLK_ADCl/2 trace names
- Added Nets GPIO 34/35 to this sheet
- Added connection for busy signal on ADC
- Deleted UL1,12,13, 14
- Added U22, 23, 24

V0. 9
p5 - ADC
- Added caps C86,87,88 to U22, 23,24

V0. 10

p3 - Power

- added PowerPad package pins to part U5.
p4 - 10

- Changed connect of C26 and C28

to 1SO_G\ND

V0. 11
p5 - Added Decoupling Caps C89, 90, 91, 92

V0. 12

p2 - Changed Y1 to a different Part # & Footprint

p3 - Changed C82/83 to a different part #
- Changed (9, 10, 38,39,43,44 to different part #
- Changed C15,17,20,25 to different part #

p5 - Changed R230 to 10k

V0. 13

p5

- Added R231, 233, 234, 235, 236, 237

10k pul | downs to ADCSCC si gnal s

- Changed C63 and C74 cap values to 1uF

V0. 14
p5

- Added nets VREF_ADCL and
VREF_ADC2
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R201 221K
3v3 SW1 4POS_DIPSW
U1A R2 57K6 _ ore
d i R202 221K I 2C EEPROM Boot
N3 extapCCLK 7 PIo87: 1
5 EXTSOCAA “NA; EXTSOGTA R4 57K6 Pl f— 1 PlIose: 1
5 EXTSOCT M3 ExTsoc1s GPI040/xA0 [FE1-< ¢ 4| —=— |5 R203 2.21K 1o 8s: 0
5 EXTSOC2/ bo| EXTSOC2A GPI041/xA1 [FRI0< N ! GPlO-84: 0
5 EXTSOC2 Bl ExTsOC2B GPIO42/xA2 FB10 6 57K6
5 EXTSOC3A Do EXTSOC3A GPI043/xA3 [FA10¢ ¢ R204 221K
5 EXTSOC3 EXTSOC3B GPIO44/xA4 FAL RS 7K 1
RN1 GPIO45/XA5 B2 57K6 1L
GPIOT_00 1 16 GPIO 00 Bi GPIO46/XA6 =
GPIOT 01 P 15 GPI0 0T oy | GPIOOEPWMIA GPI047/XA7 F2E—<
SPIOT 02 5 m SPI0 07 =i GPIO1/EPWM1B/ECAP6/MFSRB
GPIOT 03 I 13 GPI0 05 £a4 | GPIO2/EPWM2A GPIO80/XA8 [FEE—< P1
GPIOT 04 : 5 GPI0 01 o] GPIOY/EPWNM2B/ECAPS/MCLKRB GPIO81/XA9 [FE8—x 4 3V3_ISO 220 14 51 (51 V3 150N 3v3 is0
GPIOT 05 . Y GPIO 05 Lo GPIO4/EPWM3A GPIOB2/XA10 [FA8—x 4 RX_1SO — — 215 52 (52 TX IS0 §§ ko 4
GPIOT 06 5 10 S0 06 £2- GPIOS/EPWMS3B/MFSRA/ECAP1 GPIO83/XAT1 FB2—< GPIO 84 - w 3l5 o5 |53 —
T L S 07 GPIOB/EPWM4A/EPWMSYNCI/EPWMSYNCO ~ GPIO84/XA12 22 i 24—
9 E2 D4 GPIO_85 4 54
SPIO 08 £2- GPIO7/EPWMAB/MCLKRA/ECAP2 GPIO85/XA13 PO 58 *—35 55 22—
RPACKE-33 SPIO 09 GPIO8/EPWMS5A/CANTXB/ADCSOCAON GPIO86/XA14 [FA3 ((——CND 150 6 56 GND_IS
G2 B3 GPIO_87 4 GND_ISO 6 56 > GND_ISO 4
PO 0 82 GPIOY/EPWMSB/SCITXDB/ECAP3 GPIO87/XA15 -
SETORE G2 GPIO10/EPWMBA/CANRXB/ADCSOCBON GPIO39/XA16 [FA2— GPIO 31 5 ADC_BO ADC_BO 7 57 2L ADC A0 ADC_A0 5
PO T3 53 GPIO11/EPWMBB/SCIRXDB/ECAP4  GPIO3T/CANTXA/XA17 (52 SETOmel) 5 GND_BL 8138 58 28 GNDAL 5
CPIOTs H2 GPIO12/TZ1n/CANTXB/MDXB GPIO30/CANRXA/XA18 G2 5 ADC_B1 ADC_B1 919 59 29 ADC A1 ADC_A1 5
CPIo s Hd 1 GPI013/TZ2n/CANRXBIMDRB GPIO29/SCITXDA/XA19 G2 >> GPIO_29 4 - B5E S 10 1 10 60 |80 -
GPIOT7 84 GPIO16/SPISIMOAICANTXB/TZ5n RN4  RPACKS-22 5 ADC_B2 <K 44 61 o1 ADC A2 % apc A2 5
GPIO17/SPISOMIA/CANRXB/TZ6n 12 62 -
GPIO 18 GPIO79/XD0 Cc14 ADC DATAOQ 1 16 T ADC DATAO =5 ADC B3 13 12 62 63 ADC A3
L1 | 5pio18/s F10_ADC _DATAT 2 15__T ADC DATAI 5 ADC_B3 13 63 ADC_A3 5 =
SPIoTS Ll PICLKA/SCITXDB/CANRXA GPIO78/XD1 206D 5 GND_BH 14 1 44 64 B4 =
GPIO19/SPISTEA/SCIRXDB/CANTXA E11 ATAZ 3 14 T ADC DATA2 - ADC B4 15 ADC A4 GND_AH 5
GPIO_20 T GPIO77/XD2 5 ADC B4 65
E13_ADC DATA3 4 13__T _ADC _DATA3 - 15 65 ADC_A4 5
P L4 GPIO20/EQEP1AMDXA/CANTXB GPIO76/XD3 DG DATAL 161 16 66 88—
PO 2 M GPI021/EQEP1BIMDRAICANRXB GPIO75/xD4 [FE12 > e 5 ADC_B5 K—giiDSBS 17 67 ADC_AS
F13_ADC DATA5 g 11__T_ADC DATA5 - GPIO 58 17 67 >> ADC_A5 5
GPIo 25 N4 GPI022/EQEP1S/MCLKXA/SCITXDB GPIO74/XD5 ASCDATAR 18 | 18 68 (08 GRIO 59
GPIO 21 Ea GPIO23/EQEP 1I/MFSXA/SCIRXDB GPIO73/XD6 [FEM—REEFara—% e — 5 ADC_B6  <{K—giDCEO 191 49 69 o2 ADC A6,
GPIO 25 \e| GPIO24/ECAP1/EQEP2A/MDXB GPIO72/XD7 FG13 8 9 T ADC DATA7 a GT\CD)CG(I)B _ 20 19 % 70 SPGB ADC_A6 5
GPIO25/ECAP2/EQEP 21 ADC A7
GPIO 26 K6 QEP2BMDRB G12 ADC DATA8 4 g T ADC DATAS 5 roc B7  K—apio 5 21 71 L >> ADC_A7 5
EPI0—27 K8 GPIO26/ECAPI/EQEP2IMCLKXB GPIO71/XD8 22 72 GPIO 63
12 ADC DATA9 > 7T ADC DATA9 22 72
GPIO27/ECAP4/EQEP2S/MFSXB GPIO70/XD9
- GPIOBY/XD10 [-H13 ADC DATAI0 3 6 T ADC DATAT0 GPIOT 00 23 | g 73 GPIOT 01
4 GPIO_32 22 E8 GPI032/SDAAEPWMSYNCI/ADCSOCAOn  GPIOB8/XD11 113 — 4 R —— — — 241 24 7a [ 2 — —
4 GPIO_33 GPIO33/SCLA/EPWMSYNCO/ADCSOCBON GPIOB7/XD12 GPIOT_04 25 75 GPIOT 05 5V
VSSK GPIO66/XD13 [~ RN5  RPACK4-22 GPIOT 06 26 2 75 [7a GPIOT 07
B8 | yssk GPIOB5/XD14 K14 2L o7 3‘? L
X1 GPI064/XD15 [-K12-¢ L GPIO 08 28 78 GPIO_09
c8 — 28 78
Y1 X2 A8 X1 GPIO 63 = GPIO 10 29 29 70 79 GPIO 11
X2 GPIOB3/SCITXDC/XD16/EPWMIB K13 PO 6 — — 301 30 go (80 oG 42 %
b8 GPIO62/SCIRXDC/XD17/EPWMIA 13 PO GPIO_84 31 |5, o1 |81 GPIO 85
— |— XRSn GPIO61/MFSRB/XD18/EPWM8B 12 m=>>T ADC_DATA[0..11] 5 GPIO 86 32 {35 82
R207 GPIOBO/MCLKRB/XD19/EPWM8A [—M14 — A . — 331 33 65 [ &2 — —
20MHz 0SG 3v3 GPIO59/MFSRA/XD20/EPWM7B -3 PO =8 GRIO_15 341 34 g4 B4 GPIO 14
+——— A ~—DN8 xrsnio GPIO58/MCLKRA/XD21/EPWM7A —E14 PO — — 351 35 g5 -8 LN %
——c80 ——cs1 GPIO57/SPISTEA/XD22 /EQEP3| [FN13 SPIo 25 GPIO 57 5 GPIO_26 36 | 32 o0 |86 GPIO 27 T
33pF 33pF OR GPIO56/SPICLKA/XD23/EQEP3S (P13 GPIO 56 5 PO e 31 37 87 &L
_ o a8 GPIO_17
¢ ZR,l GPIO55/SPISOMIA/XD24 [EQEP3B 212 gE:g gi GPIO_55 4 {\DTE-: T; Route after — = GPIO 18 39 gg gg 89 CPIO 19
GPIO54/SPISIMOA/XD25/EQEP3A |12 GPIO54 4 (o the Abes oo oOS — 401 40 90 -0 — — 5y
GPIOS3/EQEP1IXD26 (=Ll - — — 411 41 o1 (2 — — T
GPIO52/EQEP1S /xD27 [FMILx GRIO_87 42 1 42 o2 (22
RESETn GPIO51/EQEP1B/XD28/SPISTED |-l — — 43 1 43 93 -2 LN
RESETn <& GPIOS0/EQEP1AXD29/SPICLKD [ o = — — 44 44 94 (24 — — 5y
GPIO49/ECAPE/XD30/SPISOMID (—E10 PO 8 — — 451 45 95 -2 — — T
" GPIO48/ECAP5/XD31/SPISIMOD 410 GPIO_34 46 1 46 96 26
o o ——c3 47 97 DI
0.1UF GPIO14/TZ3n/XHOLDN/SCITXDB/MCLKXB (2 — L SIS 48 4 o5 28 e
R209 > R210 > R211 GPIO15/TZ4n/XHOLDAN/SCIRXDB/MFSXB SO = TS 49 1 49 = TRSTn
2K2 4K7 KT = GPIO35/SCITXDA/XRNW g}g c50s GPIO 35 5 EMU1 50 | =g 100 |-100 EMUO
- GPIO36/SCIRXDA/XZCSON cS0z_ 5
GPIO34/ECAP1/XREADY 212 gE:g ;’g GPIO.34 5
EMUA Lo GPIO28/SCIRXDAXZCS6n (-A12 5o GPIO 28 4 DIMM-100
EMUO . L2 Emu GPIO37/ECAP2/XZCSTn o1t SEoS cs7z 5
=5 N2 Emuo GPIO38/XWEON XWEOz 5
TDI L6 | DO
™S DI XWE1n
M8
TCK M3 Vs XCLKOUT [-B14 XCLK S>> XCLK 5
TRSTn N M7 TCK XCLKIN A4 XRDn
TRSTN XRDn >> XRDn 5 V3
R208 R206 R200 R199 R198 .
_ 221K 475K . .
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7 ~~ _Place near Ul/Pins C7, E8
3v3 U4 .7 1v8 N
T 1v8 )/ T N 1V2 3v3
\
‘31\13 U3 t 14 viN Vout // ’ |
5 C8 3 1 L L !
1 Vbb 0.1UF EN ! c15 c18  ——Ct9 | L24 u1B L29
w34 4 . . L~ Y]
c4 VIRz GND NG c6 ‘\ 10UF 0.1UF 01UF | ] V2A 87 [ o0 VDDIO |B4__3V3A |
0.1UF 0.1UF | 1V2A_Ch BE__ 3V3A
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<—41 W , = / VDD.3 VDDIO .4
\ 1 , 1V2A c4 D3 3V3A
— — — ' — , VoA T3y ] VDD-11 VDDIO.8 4338
GND - - - N - 7 VDD.12 VDDIO.9
N . 1V2A  E1 VDD.13 L30
h Lo L25 V2R G11\pp1a VDDIO 10 [—L—3V3B Y
Tee - vDDIO 12 [-K6—3V3B
= — TPS3828 S~ -7 L~ 1V2B K3 ’ Kz 3V3B 22UH
TVoB ;] VDD-16 VDDIO.13 - —3v3g
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P - 1V2B_N5 L31
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B N VDD.22 VDDIO.3 p
‘ AN V2B 3 1\pp 29 VDDIO.5 |FALL 3V3C
5V u1e .7 A3V3 N 1V2B__ja . 51 D14 _3vaC 22UH
A3V3 , . L26 VDD.30 VDDIO.6 [2113v3c
T 1 / T \ L ~~~~___1V2Cc1g vDDIO.7 L32
VIN Vout / » \ ' VDD.4
/ \ 1V2C c11 J14 3V3D Y
\ 22UH VDD.5 VDDIO.11
c24 31 EN ’ | 1V2C D12 | \pp's VDDIO 14 [-K8SV3D
0.1UF ! C25 Cc77  —CT78 | V2CE12 | \oo5 VDDIO A8 | L14_3V3D 22UH
| . .
GND NC FA—= SZ%F ‘\ 10UF 0.1UF 0.1UF ; L27 1V2CG10 | \pp'g vDDIO 17 |11 SVED
\ /
L 7YY Y
TPS73033 \ )\ , 1V2D H11 VDD .9 VSS A Ad
"\ L ’ V2D H14 1 \pp 10 vss.2 [-AS
= = = \ = ,/ 22UH 1V2D K11 : % LAZ
N , VDD.15 VSS.3
N 1V2D Ko E9
. s VDD.17 VSS.4
N P 1v8 1v2D 1 10 B11
~ P - VoD 14 ] VDD-18 VSS5 o
S~ - L28 VDD.20 VSS6 2.7
e T 1V8A VSS7 =
VDD18.1 VSS.8
R205 TVBA G4
VDD18.2 VSS.9
680 22UH D2
y 08 VSS.10 22
- 33 o] VSS:25 VSS.11 o
= - 15 VSS24 VSS.12 (-2
x x D3 & vss.23 VSS.13 =His
2U2H VW LED RED L7 | /SS22 VSSA4 710
L33 _ VSS.21 VSS.15
R10 R12 U5A x L5 J2
M VSS.20 VSS.16
15K 10K Y'Y, L3 K1
4 4 1] VSS.19 VSS.A7
VIN FB1 o VSS.18
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7 6 162K _|+cC82 1 1 1
EN1 swi TZZUF = = =
_1+cC9 _l+c10 9| En2 ADJ 1 |8 Delfino_C283xx_uStar
~A47UF —~47UF —=C7 _ ¢
0.1UF 2 | \ODEDATA  Sw2 110 s R15 36K 1 V2
— L22 =
——c11 8 1
0.01UF GND ADJ_2 . . |
Rib 13 pps PP5 12
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cs4 _|+cs3
L 62k 33pF ~22UF
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— = 62k
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3V3A 3v3B 3VaC 3vaD 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF 0.1UF
1v2 1V2A = = =
+C38 _ |+C39
——c17 7UF —~47UF " N
10UF —C30 T—C31 T —C32 = —C33 ——C35 — —C34 _— —C36 _—,—C37
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GPI0_29 K—R7g3

GPIO_28 <K

NET GND_I SO nust be 10 M 11

trace

L

- ~ // \
RI90: Must be 0805 Size 2 3wiso K J/ : \ ' ) _
/ ! - >> 3V3Iso 2
3v3 R190 0 ! w ! c28
T ! L. ! / 0.1UF
A T
! \
l \ J Cc26 ' /! >> GND_ISO 2
sar N L 0.1UF -
0.1UF N
L 2 oNDso K U7A g
-
U15A ¢————169 FORCEOFF L vce
; . 12 ] FORCEON INVALID_L 10—
VCC1  VCC2
5 31 INB ouTs -8 OUTB DIN 1 DIN pouTt 13 ;;TX_ISO 2
RIN RX_ISO 2
GPIO 28 T 2| outa A L2 INA_ROUT 9 | rout .
5 3 V-
GND1  GND2 Vi .
1SO7221 2| oo, c2-
co+ 2 1
— 4| o C51 C52——
——c23 c22 - 14 0.1UF 0.1UF
> GND_ISO 2 0.1UF 0.1UF GND
—IdEen L
2 N MAX3221ECPW 2 RN
R191: Mist be 0805 Size L, \ L, \
// ' // \
R191 0 , » , \
| | | |
| ! \ , ——> GNDUso 2
" ) L— > GND SO 2 ) /
\ // \ //
—>> GND ISO 2 o X S X
NET GND_I SO must be 10 M| trace
3V3 3V3
ic16
us 0.1UF
3V3 3v3 R17 R18
2 GPI0 55 K—1 1A Vee 2 = 680 680
3v3 2 GPI0_54 K—32a 1y |8
c21 R166 T 4 D2 D1
17 0.1UF DNP GND 2y v v
u —  SN7ALVC2GO7DBVR = x
N N
; A0 VCC 57‘ =
- At wp -
2HA2  SCL[S
GND SDA
R165 R212 R213
e AT24C512B 4.99K 4K7 4K7
R192 0 >>GPIO_33 2
>>GPIO_32 2 ’
I‘U TEXAS
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A3V3
R222  OR 3v3 A3V3 .
<< XCLK XCLK ADC1 T u22 I\UI-E. KEEP DI G TAL TRACES
2 XCLK . 1
—— c89 4 CL1
R223  OR U REF CLAMP1 F———¢F | SOLATED FROM ANALOG TRACES
: CLAMP2
XCLK_ADC2 ) CLAMP3 |2 cL3
1 01UF
R228  OR = 1UF cLAMP4 [HL—Sk4 R194 R219
_ BUSY ADC1 ADC 1 6 _CL5
2 GPIO_34 <& — CLAMPS [—2——¢F5 VREF ADC1
[ R229  OR U18 = L—L GND CLAMP6 SXGND_AH 2
BUSY ADC2 24 | ByDD AVDD 2 —  rL7726CD 0 DNP
P e R i Busy
XCLK_ADC1 19 | S0k — ——C57 ——C58 ——c59 C60
CS0z 20 2700PF | 2700PF 2700PF | 2700PF RN2
2 csoz &—xrpn ADC] 51| CS
RD
XWEOz_ADCT 22 | e CHAo+ (32 ! 18 RoTADNP ADC_A0 2
2 T_ADC_DATA[0..11] < CHAO- 20, ADC_A5 2
R231 10K T ADC DATA11 & 20 3 14
T_ADC DATAT0 g Bg}g g:ﬁ}* 59 o 13 ﬁgg_ﬁ; g
T ADC DATA9 7| oo° Chio- |28 5 12 RZIEADNP ADC_A7 2
R232 10K T ADC DATAS __§ o7 6 11
| AN T _ADC DATA7 g | DB8 CHBO+ 75 5 0 ADC_A3 2
1 T ADC DATA6 10 | PB7 CHBI1- =5, 2 9 ADC_A6 2
R233 10K T ADC DATA5 11 | DB CHB1+ ADC_A4 2
) T ADC DATA4 1o | PBS
' VNV T ADC DATA3 13 ng VREF_ADC1 RPACK8-56
N o1u T ADC DATA2 14 | Doo —C53 —C54 ——C55 C56 |
= T ADC DATAT 15 1 2700PF | 2700PF | 2700PF 2700PF
= T ADC_DATAO DB1 REFIN
= 16 bBo REFOUT [H2
| R195 R218
23 | BGND AGND M3 0 DNP
U20 = A3V3
1 5 ADS7865IPBSR
2 EXTSOCIA 3 |A VeCIy CONVST A c61 0.1UF ——c63 u23 VREF_ADC1 > GND_BH 2
2 EXTSOC2A B Y N 1UF 4 CL7
2 EXTSOC3A C GND 1 REF CLAMP1 H—CFg
CLAMP2
R239  DNP 5 CLO
2 GPIO 56 <K SN74LVC1G332 = €62 1UF c86 CLAMP3 NOTE: R194 and R195: Mist be 0805 Size
- [ 0.1UF 7 CL10
R240 OR [ CLAMPA 7 CL11
= = = CLAMPS T CL12
R235 10K 3v3 = GND CLAMPE
3v3
T T — TL7726CD
R236 10K |
A3V3
S Cc92 —— NOTE: R196 and 197: Mist be 0805 Size
R234 10K 0.1UF co1
R196 R220
VY = 01U e 7 7 7 VREF_ADC2
- u19 c76 AN AN GND_AL 2
= = 24 4 0.1UF
u21 BVDD AVDD — T —C68 ——C69 ——C70 —CT1 0 DNP
EXTSOCH ; N i ggﬁj\\(/ SA_\FDEZ 1; BUSY 1 2700PF | 2700PF 2700PF | 2700PF
EXTSOC2 B Y SCLK ADCS 18 convst -
EXTSOC3BK———= C GND a7, 194 cLock RN3
R241 DNP 2 cs7z <—xrpn ADCZ 51 FC{S
SN74LVC1G332 = XWEOz ADC2 22| 8D, CHAO: 2? ; 12 S ADG.BO 2
CHAO— NARE_SS AbcBs 2
T ADC DATA11 5 30 3 14
TADG DATATO & DB11 CHA1+ |24 3 14 ADC B1 2
GPI0_57 < T ADE DATAD - DB10 CHA1- 22 : 5 R3NP ADC_B2 2
DB9 CHBO- ANADRE_SS ADcB7 2
R242  OR T ADC DATAS & o7 5 11
T _ADC _DATA7 bB8 CHBO+ ADC B3 2
9 26 7 10
DB7 CHB1- ADC B6 2
T ADC DATA6 10 | e CHB1s |25 . 8 9 ADC B4 2
T ADC DATAS 11 | DED L -~
T ADC DATA4 {7 RPACKB8-56
T ADC DATA3 13 | PB4 VREF_ADC2
T ADC DATA2 14 ng
T ADC DATAT 15 1
T ADC DATAO 16 Bga REF;%FL'# > —C64 —C65 —C66 ——ce7 R197 R221
R224 2700PF | 2700PF | 2700PF 2700PF 0 DNP
XRDn_ADC1 23 3
2 XRDn < BGND AGND
R225 oa 2 T_ADC_DATA[0..11] <K e VREF_ADC2 5> GND_BL 9
XRDn_ADC2 ADS7865IPBSR
C72 0.1UF ——c74 = A3V3
| 1UF u24
| 4 CL13 b T
REF CLAMP1 EXAS
GPIO_35 2 CLi4
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