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DIAGNOSTIC (AUX) HEADERS MATE WITH SAMTEC TCSD, 2mm PITCH, CABLE ASSEMBLIES.
PLACE GND1, GND2, AND GND 3 ON THE FRONT OF THE BOARD NEAR THE EDGES. PLACE
GND4, GND5, AND GND6 ON THE REAR SIDE, OPPOSITE THE GNDs ON THE FRONT. LABEL
EACH INSTANCE ON THE SILKSCREEN WITH "GND".

ALL CAPACITORS ARE 20% TOLERANCE.

ALL RESISTORS ARE 1% TOLERANCE.

NOTES: UNLESS OTHERWISE SPECIFIED

REVISION HISTORY

REV DESCRIPTION CAT DWN ENGR

A INITIAL RELEASE 1]

B |CORRECTED R79 & R97. PREPARED FOR UNLIMITED RELEASE. I C. SHELTON C. SHELTON
CHANGE FROM CONCERTO TO DELFINO SUPPORT. ADDED

C | DIFFERENTIAL CURRENT SENSE AND ENCODER OPTIONS. ! C. SHELTON C. SHELTON
CHANGED FORM FACTOR. ADDED MCU DIRECTLY TO BOARD. REMOVED
ANALOG ENCODER. REMOVED 18-BIT ADC. UPDATED CONNECTORS.

D | ADDED TEMPERATURE/HUMIDITY SENSOR AND 1-WIRE ID CONNECTOR. | C. SHELTON C. SHELTON
UPDATED CURRENT-SENSE COMPONENTS.
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GPIO64
GPIO65
GPIO66
GPIO67
GPIO68
GPIO69
GPIO70
GPIO71
GPIO72
GPIO73
GPIO74
GPIO75
GPIO76
GPIO77
GPIO78
GPIO79
GPIO80
GPIO81
GPIO82
GPIO83

GPIO84 <t

GPIO85
GPIO86
GPIO87
GPIO88
GPIO89
GPIO90
GPIO91
GPIO92
GPIO93
GPIO94
GPIO95

GPIO96

GPIO97

GPIO98

GPIO99
GPIO100
GPIO101
GPIO102
GPIO103
GPIO104
GPIO105
GPIO106
GPIO107
GPIO108
GPIO109
GPIO110
GPIO111
GPIO112
GPIO113
GPIO114
GPIO115
GPIO116
GPIO117
GPIO118
GPIO119
GPIO120
GPIO121
GPIO122
GPIO123
GPIO124
GPIO125
GPIO126
GPIO127

L17 EM_D4
16 EM D3
17 ___EM D2

B19 EM DI

Ci18 EM_DO

B18 = 1PPS

Al7 @ 10MHz

B]7E X

B16’d BOOT_MODE_1
B

D]éE i

Clé

Al15® VC PWM_F

B15 m OFF PWM_AB_
Cl5w OFF PWM_CD_|
D15 = SNUB_PWM_AB |
Al4 = SNUB_ PWM_CD _|

BME
C]ﬁ/
All’® BOOT_MODE_0

BHEi
Cll

DHEi
Cé
D6Ei
A5
BS
A4
B4
A3
83

1PPS

(J9 FLASH IC2)
(J9 FLASH IC2)

C3  EM_DQMI
A2 __EM _DQMO
Fl EM_AO
Gl__EM Al
H1 EM_A2
H2 __EM A3
H3 ___EM A4
i EM_A5
2 EM_A6
3 EM_A7
2 EM_A8
3 EM_AS
L4 EM_ATO
2 ___EM AL

M2

M2 EM_BAO

M3 EM BAI
2 JEM CAS

3 /EM_RAS
12 /EM_CS0

W]g%
Ul2” " EM_SDCKE

112 EM_CLK

T]SEi
Uls” " /EM_WE

g, (USB-PFLT)
M (USB-EPEN)
W (SPI_SIMO)

W (SPI_SOMI)

e (SPLCLK)

<ege—< (SPL/CS)

V95i

GPIO149
GPIO150
GPIO151
GPIO152
GPIO153
GPIO154
GPIO155
GPIO156
GPIO157
GPIO158
GPIO159
GPIO160
GPIO161
GPIO162
GPIO163
GPIO164
GPIO165
GPIO166
GPIO167
GPIO168

BAIKIe
c13_»/i

BNV
B]2Ei
C]%i
D]25i
B10

CIQ
D]OEi
B95i
C95i
D95i
Aafi
B85i
C55i
D5

U23A
SHEET 1138] { VC_PWM_A x%mm{; (D:g GPIOO
{VCPWM B [—me=ores——
VDD_MCU_3V3 SHEET 11[3B]<{_VC_PWM_B VM 2AT v gi:g ;
VDD_MCU_3V3 (PWM_28) S B7 Chios
OFF PWM _. C7
JRag - SHEET 12[3A]{_ OFF PWM_A —Ser=spvip——o5 GPIO4
2499 SHEET 12[3A] =MD H04) GPIOS
U4 2 R61S S R60 OFF_PWM_C__2Aé
1% 0603 33 SHEET 12[38B] =L FR0) GPIOG
AL T BATIS SHEET 12[38] [ OFF PWMD_ aBo,  ;pny
DATA kié— ¢ 1% 0603 | 1% 0603 SHEET 13[3A]< SNUB_PWM_A | gﬂﬂg—mm—{; gg GPIO8
SHEET 13[3A]<_SNUB_PWM B ‘m GPIO9
GND SHEET 13[3B]< SNUB_PWM_C —=—-— M= B2yl Gpi010
VLSOV SHEET 13[38]<_SNUB_PWM_D —NUBPWMD aCl, | 5pioy,
U15 Cl141 = = PWM_7A C2 GPIOT?2
DS2401P+ 1 | PWM_7B DI
6 vee | PWM BA D2y Sho1s
<2 PCTLZ oA 2Ll GPIOT4
5 8 0.1u (PWM_8B) D3
1 ] 50V X7R 0603 (SPISIMOA) S ET-] GPIO1S
1= ACT.ID 2 ADL <=—¢ VC_ENA H ealolc
2 = 10 a (SPICLKA)  SHEET 10[3B]<_VC_ENA I =51 GPIO17
51 SCL <=z (SPICLKA)  SHEET 10[4B]{_OFF _ENA SRS ELE; GPIO18
SHIELD —= SDA <2 (SPICLKA) ~ SHEET 10[3B]{_SNUB_ENA |—=~rr=x 254> GPIOI9
SHIELD . SHEET 6[2A][ D_ENC_A SENGES ;Fg GPIO20
5055670281 ?& ED SHEET 6[2B] DIENCIR D_ENC_ALARM= J4 ] SPIO2]
5534855100+ ~ SHEET 6[2A]| D_ENC_ALARM >—s—rr =~ > GPI022
SHEET 6[2B]|_D_ENC | — 22 GPIO23
(SPISIMOB) K31 Crioos
(SPISOMIB) = X2 peditpeond
VDD_MCU_3V3 (SPICLKB) =K pediiveent
u17 Cl44 (sPiSTER) S0 peditpeonst
5 | (USB-UART RX] V11
VDD GPIO28
] (USB-UART TX) CWTT T 20 500
4 0.1u (CANRXA) T
SCL << ——> GPIO30
oA 1 50V X7R 0603 {%DA]NTXA) UL Grios)
2 7 SHEET 3[4A]<_LEDI1 -
ADDR R .
2o RESET  EXP — ZCS0AR U3l GPio32
<24 ALERT  VSS ) ] GPIO33
SHEET 3[4A]<{_LED2 GPIO34
SHIISSDISSB2ZERS SHEET 7[38]¢_HALL ENA —(ALLENA 8 Tl Gpiogs
SHEET 9[3B]<_SYNC_5V0 4%]6 GPIO36
W GPIO37
W GPIO38
Ll GPIO39
L Pl
AUX GPIO m; pediieord
USB_N X GPIo4]
. SHEET 8[1B]< USB.N > — =i GPlIO42
GPIO pins can be SHEET 8[1B]< UsB_p _ —B.P i—g GPIO43
configured with internal = KI5 GPIo44
. . SHEET 10[4B], SHEET 9[4B] GPIO45
pullup resistors in an P2 USB_ID 5T GPIO46
: : GPIO47
oppllcghon program. 1 2 E}? Cplods
These will not be active 3 4 RT5=1 GPIO49
. . B 5 6 GPIO50
during configuration. 7 3 R19.1 Grios
EMAT2 P16 | 202
MTMM-104-02-G-D-105 EMDIS P17 | 25528
Label on silk screen: ol (QEP2A)  EM D14 P18} Gpiosy
(QEP2B)  EMDI3 P19 Shioee
GPIO o< U6 (QEP2s)  EMDI12 _N1& | h
(DAB (QEP2))  EM_DIT__NI8 GP|OS(7>
48 2QQQ EM_DIO__N17 gmggs
49 EM D9 MI6 1 ~bi5s9
< g EM D8 MIZ.| Gpiogo
50 TPD4E001 QDBVRQI EMD7 L& ] Zoide;
ol o “l VDD_MCU_3V3 Eﬂ’gg ﬂz CIo
- A S0 GPIOG3
TMS320F28379SIWT
C145
—— 100n U238
16V X7R 0402 %D p——
W GPIO129
v W GPIO130
51 GPIOI13]
51 GPIO132
TTs™ GPIO133
<Uig™ GPIO134
. X551 GPIO135
3 (EXTLIRQ) <3 GPIO136
& (EXT_/RESET) <575%4 GPIO137
w N5 GPIO138
751 GPIO139
751 GPIO140
5™ GPIO14]
g GPIO142
<E>1 GPIO143
SEi51 GPIO144
<751 GPIO145
<5751 GPIO146
<515 GPIO147
>$=——> GPIO148
TMS320F28379SIWT
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BOOT_MODE_1

F VC_PWM_F

3 OFF_PWM_AB_|

F OFF_PWM_CD_

F SNUB_PWM_AB_
SNUB_PWM_CD_|

BOOT_MODE_0 |SHEET 3[2B]

Ca
A OV_WARN | SHEET 3[3A]

|SHEET 8[1A]
|SHEET 8[1A]

|SHEET 3[2B]

SHEET 11[3B]
SHEET 12[3A] EQEP2A
SHEET 12[3B] EQEP2B
SHEET 13[3A] EQEP2S
SHEET 13[3B] EQEP2

E
E
3
3

VDD_MCU_3V3

_T_C92 _T_C234_T_C235
T2.2u TZQU —|_242u

3Vv3

R62
1.0 VDD_3V3
1% 0805

AAA
Wy

YY)

Boot Mode Pins

SDRAM (16M x
U30

L13
VLCF4020T-2R2N1R7
2.2u

16-bit)

VDD

35V X7R 0805

VDD

VDD_MCU_3V3

VDD

VDDQ

_T_ C232_T_ C233_T_C238_T_ C237

VDDQ

T2.2U T2.2U TZQU —|_242u

VDDQ

35V X7R 0805

. EM_SDCKE
EM_CSO
EM_RAS

/
/
/[EM_CAS
/

m|mjm|mjm|m|m|m|m|m|m
<
>
()]

M_All
_EM A12

Net Clas
ClassName: SDRAM_Net

Net Clas
ClassName: SDRAM_Net

PWM 7A R73,

VDDQ
CLK
CKE
cs
RAS
CAS
WE

A0
Al
A2
A3
A4
A5
A6
AT
A8
A9
All
Al12

A10/AP

BAO
BA1

DQO
DQ1
DQ2
DQ3
DQ4
DQ5
DQ6
DQ7
DQ8
DQ9

DQ10

DQ11

DQ12

DQ13

DQ14

DQ15

N

I

m{m|m|m{m|m|m
o
N

o)

D9

1
1
1
1
]
1
1
1
1
]
1
1
1
1
]
i
1
D10 |
i
1
1
1
1
1
1
]
1
1
1
1
1
1
]

m
<

D11
EM D12
EM D13
EM D14
EM D15

LYY

(38 = (=] ] BN (531 BN [N (48] o (o)

15 EM DQMO

LDQM
UDOM |32 _EM DQMI

ne 2%

28
41
54

VSS
VSS
VSS

VSSQ
VSSQ
VSSQ
VSSQ

12
46
52

NDS36PT5-20IT

R74

AAA

N4

AUX_PWM
5kHz and 1 kHz

1% 0805

[ c198 6 5
—_—0.lu _—5.6n
50V COG 1206 50V NPO 0805 I——

R69

AAA

PWM 7B

YW

27.4k
C72 1% 0805
—0.1u

50V COG 1206

Lowpass In Series
c217
—_—5.6n

50V NPO 0805

JP3
MTMM-103-02-G-D-105

2 1

Cé63

4 3

VWV

309

1% 0805

R70
27 .4k
1% 0805

N4
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EMULATOR CONNECTOR

R64 1

S 2K2

R0 Pl T 5% 0402
3v3 JTAG_TMS [ JTAG_TRST 3v3 X1
1% 1/4W 0603 T2 o=re) ‘ é i TDIS (GND) U23D 20MHz, 20ppm
TVRef JTAG_TRST V14 G19 MCU_X1 1 3 MCU_X2
R JTAG_TDO g GND pill2 JTAG_ICIK vis RS X1 =S MCU_X2 A2
K7 3 7 8 > 4K7 TCK X2
1% 0402 (RICK) 9 10 SIS 1% 0402 JTAG TOI WIS DI
° JTAG_TCLK GND ° JTAG_TMS W14 o) a
TTAG_EMUO | & 1z ITAG_EMUT Wis] TMS H4 R71 4 z  z o2
nReséf 13 14 GND7 JTAG TDO R63 39 ﬁb DO NC —— DNP S _" 15p O O _ 15p
“— 15 16 —~ 3 50V NP0 0402 50V NP0 0402
EMU2 EMU3 5% 0402
EMU4 % iy I = GND MCU_XRsN__ 9% 0402 F19 W12 o =
<— 19 20 = XRSN FLT1 \ﬁ
FLT2 %<
HTMS-110-01-G-D-RA-006 RI97 DNP U OSC_GND (555 G SHEET 5[3A]
VREGENZ ERROR (=—"—Q) TP26
USE SULLINSSFH41-PPPB-D10-ID-BK AS PROTECTIVE CAP %7 %0102 TMS320F28379SZWT
VDD_3V3
IR R194 0
JTAG_TCLK 1] 5
JTAG_TMS 2] :8% :8;‘ 5 JTAG_TRST a0z
JTAG_TDO 3] 103 106 | L_JTAG DI
3v3|T8‘ vce 6D 2
Cl TPD6E004RSER—<9
0.1u
50V X7R 0603
VDD_3V3
VDD_3V3 X . P
Reset & Voltage Monitoring o VDD_3V3
5% 0402
U28
5 1 MCU_XRSN
VDD uv : | R190 | R191
3 6 3 56K 3 56K
SENNE OV c229 L —©®1p28 5%0402 | 5% 0402 ) .
4] ser GND -2 10n BOOT MODE | Boot Mode Selection Switch
¢ 16V X7R 0402 SHEET 2[2B]<_BOOT_MODE_1 FOGTIVODEID . ! ) .
TPS3702CX33DDCT SHEET 2[28] BOOT_MODE_0 — a SW1 placed upside-down (so UP is open (1), DOWN is closed (0))
c73
—_—— 100n
16V X7R 0402
VDD_3V3
y R196 Sl swa
VDD_1V2 u25 2K2 °
5[ vy L 5% 0402
Sl seNsE ov 8 ¢ OVEWARN OV_WARN > SHEET 2[2A]
I’ 218-2LPST
4o ser oND 2 - S
TPS3702CX12DDCT ]COQHW g
C65 16V X7R 0402
—— 100n
16V X7R 0402 | R18s | R1g7
22K2 22K2
520402 3 59 0400 Selected Boot Mode C_:hart
:; (see datasheet for other boot modes and more information)
VDD_3V3
Mode # GPIO72 GPIO84 Boot Mode
00 o 0 Boot from Parallel GP10O
VDQ;3V3 o1 0o 1 Boot from SCI
02 1 0 Wait Boot Mode
| R98 | R97 03 i i Get Mode (Flash by default)
2680 3680
LEDs e 5% 0402 5% 0402
—— 100n
16V X7R 0402 158 158
BR1112H-TR | BR1112H-TR
ual N R R
SHEET 2[3B][ LeDl »—L21 1 144 vee B2 RED RED
SHEET 2[3B][ LED2 LED2 3 | 55 Iy 8 M< I | S l | F F O E T
2 | GND oy 12
G s sT " 10398533 |t
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1

AUX_ADC

—

C39
33n
50V NP0 0805

VDDA_MCU_3V3

If desired, semi-isolate all GND nets on
this page (GNDA) from the main GND.

-10 to +10V maps with sign flip R33 301K
to 12-bit unsigned (4095 to O) C o 1% 0805
One real pole 1.6KHz B VDDA_MCU_3V3
R30 [ c135
130K & Clé4 Cl65 = = =
JP1 1% 0805 —— 100n — 100n oL g o« g oL 5;’
0.470 16V X7R 0402 16V X7R 0402 = 2 2
AUX ADC I %) 16V X7R 0603 $ 255 S 25 $ 25
26’6K 1 AUX_ADC S S 5
MTMM-102-02-G-D-105 ]7' N2 YONT |2 NN |2
BEE N 0000 |3 0000 |2 0000 |3
V4 u13 ei==== |2 § ==== 2 gl ====|2
C36 | ADA4805-1ARJZ-R7 = = =3 = = =
22u o|=|m|— o|<|m]|— o|=|m|—
16V X5R 1206 V4
Place near Ul
 peeeeeese—" DDA MU 3v3
- z i ) NetClass H = -
N i ) NetClass N i ) NetClass /\ U23C
|| OFF_VS_DAC R59 ,,, 33.2 1% 0603 MCU_ADC-AQ u1 P6
SEEE }8{35{ ?IEEEV\S/EDSEC} SNUB_VS DAC |__R58 "V 33.2 1% 0603, MCU_ADC-AI i Qgg:m? XBBQ RG )
SHEET 7[38][ OFF POS A 5 OFF POS A R57 V715 1% 0603, MCU_ADC.A2 U2, ] ADCINA2
SHEET 7[3B]|_OFF POS B OFF_POS B R56 715 1% 0603] MCU_ADC-A3 12 | ADGINA3
— SNUB POS A R55 715 1% 06031 MCU_ADC-A4 U3 C192 C190
SHEET 7[3A]|_SNUB_POS_A ADCINA4 1 1 :
SHEET 7[3A] SNUB PO B S SNUB_POS B RS54 o~ 715 1% 0603 MCU_ADC-AS T3] ADGINAS vssa Pl —— 100n —— 100n :
PO vesa |5 16V X7R 0402 16V X7R 0402
RS ]
i
AUX_ADC R156,,, 715 1% 0603 MCU_ADC-BO V2 |\ DeNgo Voo W1
| VC VS DAC R157,,, 33.2 1% 0603] MCU_ADC-BI W2
Sgﬁg#%g} YENS DAC TTARS POS A RI58." 715 1% 0603 MCU_ADC-B2 V3] ADCNE
SHEET 7[38]|_ABS_POS_B ABS_POS B R159,,, 715 1% 0603] MCU_ADC-B3 W3l DCINES "4 "4
SHEET 6[2B][_ENC_CS _ ENC_CS R160\, 715 1% 0603, MCU ADCB4 41 ADCINB4
ADCINB5
5 S ;
——— % ADCIN14 Vi g :
== == — U4l ADCINTS \\//RREEFFHH'I’Q W5 o i
OFF AB.CS P | R53,.. 787 1%0603 Wcu OFF_AB_CS P MCU_ADC-C2 R3 VREFHIC |7 =
g:gg ﬁ%ﬁ} 8EE—22—8§—E OFF AB.CS N _|__R52 V787 1%0603 MCU_OFF_AB CS_N MCU_ADC-C3 P3 ﬁgg:mg REERID
=== OFF_ CD_CS P R51 787 1% 06037 MCU_OFF CD_CS P MCU_ADC-C4 R4 :
SHEET 12[2B]] OFF CD_CS P —~SrS5C5 N | R50 787 1% 0603 MCU_OFF CD_CS N MCU_ADCC5 T AN 5
SHEET 12[3B]_OFF_CD_CS_N CD.CS 8 LOPECD OO, L ADCINC5 | o e s s
HES S s S S ol o o o
¢ 2100m  3100m 3100m  $100m Q g 9 <
i 5% 0603 | 5% 0603 | 5% 0603 | 5% 0603 S| S| S S
H o o o o
VC_CS_P R161,,, 787 1% 0603 MCU_VC_CS_P MCU_ADC-DO 15 S S S S
SHEET 11[3A)] VC_CS P VC G N R162°V 787 1% 0603, MCU_VC _CS N MCU_ADC DI Ty ADCINIDC 1 _|Ce _||CkS _[[CEs |Gl 23 82 8 &3
SHEET 11[3A]] VC_CSN SNUB AB CS P RI&3 787 120603 MCU SNB AB CS_P MCU_ADC D2 T A R2 T S S Rl Rl Rl R
SHEET 13[2A]| SNUB_AB_CS P e e — oo e e NCUADCDs 2= ADCIND2 VREFLOA a2 : 220 220 220 o 2 2 2 =
SHEET 13[3A]_SNUB_AB_CS_N LABCo 8 SNB_AB_Co_ L ADCIND3 VREFLOB k¢
ABCS N~ SNUB_CD_CS _P.__RI&5. 787 1% 0803 MCU_SNB_CD_CS_P 7 P2 f
SHEET 13[2B]] SNUB CD_CS P~ 05D Cs N R166" 787 1% 0603 MCU_SNB_CD_CS N | ASCEINEY VREFLOC <~gg :
SHEET 13[3B]_SNUB_CD_CS_N Lich e 8 SNB_ED G ADCINDS VREFLOD 2t ¢ 10V X5R 0805
TMS320F28379SZWT
C57_| Cs8_| C148| C149 | C56 | C150| C151| Cs5 | C53 | C54 | C152| C153| C51 | C52 | C154 | C1s5 | C49 | €50 [Re5 | R170 [R171 ) NZ SV EESST SO SO S
0.22u| 0.22u] 0.22u | 0.22u] 0.22u | 0.22u | 0.22u [ 0.220 | 10n [ 10n [ 10n [10n [10n [10n [10n [10n |10n [10n T 0603 T 0603 T 0603 Place near Ul
50V X7R 0603 50V X7R 0603 50V COG 0603 50V COG 0603
VDDA_MCU_3V3
C156]| 100n -
A
16V X7R 0402 7
C146|| 2u2 c
10V X5R 06037 VR RIS o
C184|| 100n
REF_3V0
] e 2 16V X7R 0402
—5— DNC DNC —— < uooa U228 u22C U22D U22E
£— VIN NC ——X 2 N 6 ™S 1S 15 ™S 8
4—— TEMP  VOUT 1 7 10 16 CEe
GND  TRIM/NR R175,,, 1.00K 3 + 5 |, 12 |, 14|, X
OPA4350EA/250
REESCSOIDCRT (%0503 2 OPA4350EA/250 OPA4350EA/250 OPA4350EA/250 OPA4350EA/250
SIS gy cl67 Cl66
< 7 Tu v —=— Tu
6.3V X7R 0402 6.3VX7R0402| 6.3V X7R 0402 N M < l | A D <
i " 10398533 [T
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—>

Place near Ul

224|221 [c209 211 |c213 [c208 [c210 0207 [c204 [c203 [c200 |c197 [C199 [C194 [C181|  C176
VDD_MCU_3v3 | [10on fioon Jioon Jioon Jioon [10on {100 [100n [100n [100n [100n ioon fioon fioon fioon | 16V X7R 0402
U23E
AA]Z VDDIO Al
18 | vboio vss —0s
8l vboio vss 218
2 voDIO vss —&]
E19- voDIo vss —£2
52 voDIo vss —£8
1¢ vDDIO vss —E8
-2 vopio vss —E1Z
29 vopio vss 2
£3 vobio vss —1
18 vobio vss 2
1 S5 | vbDio vss ¢
25 vDDIO vss 8
T HS . voDIo vss —12
e vopio vss —E4
VDDIO vss
L L15 | vppio vss —216
(DECOUPLED BY C196) M Gi7
VDDIO Vss
M5 He
M5 vopio vss —8
M8 | vbpio vss —HZ
T ML vooio vss —HIC
12 vopio vss 1L
T £ vopio vss 12
R? 1 vbDio vss 4
(12— vDDIO vss —
VDDIO Vs
16
vss 2
vss —28
vss 2
GFj VDDIO_2 ng T
VDDIO_2 12
vss —iL
Vss
vss K2
RS R VDD3VFL Vs it
VDD3VFL Vss
Ki2
Vss
Ki4
Vss
Ve [x15
VDDosc_T_Mcu,sva 116 yonosc vss [18
VDDOSC vss —2
" Place near Ul xgg K
: Lo
: VSS M
c220|c222  |cis7|ciss  |c223|c212i vss —
= = === N4 VSS 178
ioon floon ~ Jioon [roon ~ Jroon roon VDD vss
; 15 M8
: VDD Vss
K5 M9
VDD Vss
K6 M0
K& vop vss
16V X7R 0402 VDD vss
Fi3 MI2
VDD vss
RI0 M4
RO vop vss L4
v/ VDD vss
1 E9 VDD VSS N.‘
VDD_MCU_1V2 Ell NG
e 1 voD vss i3
4444444444444444444444444444444444444444444444444444444444444444444444444444 F.‘.I VDD VSS P7
VDD Vs
Gl4 P8
Gis | VbD YSS P
VDD Vs
Pi2
Vs
P4
Vs
Pi5
Vss
R7
Vs
RS
Vss
RIZ
Vss
ves [R5
H8 vssosc vss —/
VSSOSC Vss
TMS320F28379STWT

C205 [C206 |C195]|C173[C218|C219 |C214

o
o
]
o
=al
]
o
o
]
o
o
=]
o
o
=)
o
o
=)
o
o
3

OSC_GND

SHEET 3[1B][_ OSC_GND

VDD_3V3
D4
CFSHO5-20L
VDD_3V3 u29 125 n VDD_1V2
TPS62262TDRVRQ]1 2.20 e
: ) VLCF4020T-2R2NIR7 s oo 000 N
VIN SW p———Y Y Y L=\ - - .
4. EN a l lc75
c93 q < 10u
10U _-— MODE o 10V X7R 0805 ENGE
35V X7R 1206 g W . =y
GND 2 rB
(o]
a
:; =
Place near Ul Place near Ul
VRl EN VDD_MCU_3V3 VDD_1V2 VDD_MCU_1V2
127 126
Y'Y Y'Y
220 Ohm @ 100 MHz 220 Ohm @ 100 MHz
Y BLM21PG221SN1D : : BLM21PG221SN1D
C194 c227 C70 c182 f
10u g —1 : —1 —1 :
10V X5R 0805 10U : 10v == ; —— 10u —— 10u ;
6.3V X5R 0603 6.3V X5R 0603 10V X5R 0805 6.3V X5R 0603 |

L19
YY)

VDDA_MCU_3V3

C69
2u2
10V X5R 0805

22u

220mA 2 OHM 0805

L28
YY)

C191
2u2
10V X5R 0603

e

VDDOSC_MCU_3V3

—|\

C22
2u2
10V X5R 0805

N <

60 Ohm @ 100 MHz

BKP2125HS600-T

C225
2u2
10V X5R 0603

i

MCU POWER

GND6
5016

VDD_3V3

TP38

VDD_1V2

P29

P37

87233 EZE - oA BWG NO REV
N iPlcenearun B | 23835 10398533 |D
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Encoders

DWG NO

10398533

REV

D

P17
5015
ur4
AN INA240ATPWR
| ~ = - R49
1.00K
GND NC 1% 0805
C42 g REF2 out 5 e ENC._GS ENC_CS > SHEET 4[4B]
0.1u -
50V X7R 0603 5 1 ys S ENC_CS: +15V/A
+5V0 N +IN % 0 to 200 mA maps to:
20x Gain o < Oto3.0V
which map to
0 to 65535 counts (16 bit ADC)
V_DENC = |y =3V3
cis R23
10 750m
253 X7R 1206 >—| l—D 1% 1/4W 0805
cs
0.1u
50V X7R 0603 _| [>
R1T S R13 % R46 >
b 10 1203 120 3 1203 U6
5 1% 1/4W 0603 1% 1/4W 0603 1% 1/4W 0603 : .
S—I o1 1A 1Y —{ DENCI  >SHEET2[3B]
—_ 1B
; l T | S 2A 2y FP{DENCE > SHEET 2(38]
- 28
: | T | %3 sy A{OENCA ) SHEET 2038]
— 3B
; DTS 15 4 4Y —{ DUENC ALARM SHEET 238]
1 2 D _ENC_ALARM P | | 4B
[ @ D_ENC_ALARM N 3v3} 4o G
TIM-10-F-SH-L Q114 - e GND|712 G
1% 0603 1% 0603 3V3|T16 | vec GND 8
N 100K 100K g‘]‘i AM26LV32E|DR_Y9
50V X7R 0603
DIGITAL ENCODER
Route all paired fraces on this page, digital and analog, as 120 ohm differential pairs.
Optionally, remove RS422 terminating resistors: R11, R13, and R46.
| S P
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SHEET 2[3B][__HALL_ENA

HALL_REF _3VO

R115
1% 0603
10.0K
P11
5015
=
SHEET 4[4B]<_ABS_POS_B
SHEET 4[4B]<{_ABS_POS_A
=
P10
5015
P9
5015
—
SHEET 4[4B]<_OFF_POS_B
SHEET 4[4B]<_OFF_POS_A
—
P8
5015
7
5015
=
SHEET 4[4B]< SNUB_POS_B
SHEET 4[4B]<_SNUB_POS_A
=
76
5015
ci8 goV0
0.47u
16V X7R 0603 >_| |_D
~
REESVO )y , Us
10.0K = ]
1% 0603 g > .
A = +
cl4 L OPA350EA/2K5 R22
220 ~ 0.100
16V X5R 1206 1% 0805
Y% c38

22u

16V X5R IZOi

COPYRIGHT 2020 CALIFORNIA INSTITUTE OF TECHNOLOGY. GOVERNMENT SPONSORSHIP ACKNOWLEDGED.

|
!

C10
0.47u
16V X7R 0603

N4

3
1
2],
3
3
2
4
5
25
6
S SHIELD
SHIELD
5055670681
2
1l
2],
3
3
)
4
5
25
6
S SHIELD
SHIELD
5055670681
J
114
2],
3
3
2
4
5
25
6
S SHIELD
SHIELD
5055670681

Voice Coil Hall Sensors

Offload Hall Sensors

Snubber Hall Sensors

PINOUT FOR HALL SENSORS

Each connector supports two hall sensors.
All sensor pairs are enabled together.

NSLEEP2
NSLEEP]T
OouT2

OUTI

GND
VREF/VCC

N~ AN —

ALL SENSORS

ISZE oA

B | 23835

DWG NO

10398533

REV

D
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c17 ke

4.7v
100V X7R 2220

150
SLF10145T-150M2R2-H

VS_ACT

C60
4.7u
100V X7R 2220

L23
15u V_MOTOR
SLF10145T-150M2R2-H

R36

1.00M Sae i i
%0505 0V X7R 0805

Cli
0.1u
100V X7R 0805

o, L1

36VWM

DFLT36A-7
C59
0.1u

100V X7R 0805

0.1u
100V X7R 080.

5

C10
4.7u
100V X7R 2220

Y YY) . o
c102
6

COPYRIGHT 2020 CALIFORNIA INSTITUTE OF TECHNOLOGY. GOVERNMENT SPONSORSHIP ACKNOWLEDGED.

Actuator Connector

T

20
18
16
14
12
10

Comm and Power |/O

@ © = N FRF8-010-01-L-D-RA-L
u49
Ll b+ veus F&—x
2 5
1 D NC —
D  GND
TPD4SO12DRYR
.
Bég—g USB_P__»SHEET 2[3B]
~ USB_N__» SHEET 2[3B]
C158
0.47u
uU48 3V3 16V X7R 0603
g 01 VDD +L|
102  GND
CD143A-SR3.3 _Y9
C201
0.47u
U51 3V3 16V X7R 0603
g 101 VDD ;‘
102  GND
CD143A-SR3.3 _Y&
c193
U0 0.47u
3V3 16V X7R 0603
2 10MHz_N 1 RINT- vee 8
.
2 10MHZ P 2. RINT+ ROUTI L 9 IPPS > SHEET 2[28]
g 1pps P = 3 6 @
RIN2+ ROUT2 10MHz > SHEET 2[2B]
.
@ 1PPS N 4] mino 5
R193 | 3 3 | R189 DS90LV028ATMX/NOPB j7
100 | ¥ 2 | 100
1% 1/4W 0603 1% 1/4W 0603

B

ISZE oA DWG NO

23835
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SHEET 10[4B], SHEET 2[3A]<_LV_GOOD

~

COPYRIGHT 2020 CALIFORNIA INSTITUTE OF TECHNOLOGY. GOVERNMENT SPONSORSHIP ACKNOWLEDGED.

Fixed Power Supplies

-5V0

Vs R3
2.00 -
1% 0603 T
l_“’w_l 100V X7R 1210
~NY Y\ | C43 L4 +5V0oU L12
R 10uH | 0.1u 22uH 10UH
= GLIET RS u7 50V X7R 0603 3.8A 37.9mOhm 2.5A 36.4mOhm +5V0
e T A 100K 2 5. [Jpy. — L| |_1 SLF12565T-220M3R5-PF SLF10145T-100M2R5-PF
1% 0603 3 5 | vIN sw 2 Y'Y : Y'Y
'fé‘goK R139 | R 10.0K p SwW 12
1020 909K 2 —2 "o ENIUV SW ci13 ] D3
1% 0805 1% 0603 220 R66 A
15 | pg Blas 14 16V X7R 1210 2,00 ;:245 M HEE
R40 1% 0603
SHEET 2[3B][_SYNC_5V0 Lo sync FB 8 2 AMA—$ 1.00M (6723 TAIE
+5V0
; 1% 0805
R116 51 TRISS . —| |—
R167 10.0K . RT EP — c41
10.0K 1% 0603 . PGND —¢ Ler 10p
1%0603) J oy 1 INTVCC PGND Zouac 100V NP0 0603
MMBT2222A-7-F LT8610ABEMSE#PBF 1% 0603
c12
R169 o C44 <
9.09K . 2.20
1% 0603 SOVIX7RI0603 35V X7R 0805
-5V0 o~
41.2K
1% 0603
L2 L3
100uH +5V0 100UH
330 mA 1 Ohm 330 mA 1 Ohm
VLCF4028T-101MR33-2 u3 VLCF4028T-101MR33-2
. YY) 3 | VIN sw 16 YY)
ANODE
R4 814 RUN VFB —|9
4'9'9' & R47 = 11 5
o N s o ik e e
% prm— U prm— V)
cs L 810, g " MERSIIOOISC 35V X7R 1206 35V X5R 1206
2.2u T . OVLO —5 D2
100V X7R 1210 ——= VPRG2 GND R37 A 500
SR35 7 17
Lrao S50k VPRGL  GND 47
3$1% 0603 1% 1/8W 0805 ——C37 LTC7138EMSE#PBF 1% 0805
10.0 DNP 0603 l_wv_l
Y
L5
100uH
330 mA 1 Ohm
VLCF4028T-101MR33-2
+5V0U U26 124 o 3v3
TPS62291DRVT 220 N
] . VLCF4020T-2R2NIR7 o)y o0 w7
Vi SW —— YY" Y > 2
1% 0603 LD1
4 en 499 PG1112H-TR
Co4
100 —— 2 mope % A\
35V X7R 1206 6 & 3 GREEN
GND E
a Cé67
4.7v
v ~ 16V X7R 0805

ISZE

B

oA

23835
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REV

D
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2

Vs
o
: SHEET 2[3B][_ VC_ENA A R90
100V X7R 0805 [ R216 3 VA . :
k2 wooon 2|, ¥ e VC_RUN > SHEET 11[38]
o W . 1
R215 R85 LZYEeA0603 SN74HCSO8QDRQ1 1% 0805 clos
100 20.0K k0805 o5
P12, 1% 1/4W 0603 4 1% 0805 R8I c95
voicecolbac | H—w— —m—y 115 > |or P30 P21
i A 1% 0805 ~ 100V X7R 0805 5015 5015 N ool
Rao 108 c216 u33 |_ c77
: 1 VC_VS_SET V_MOTOR 01U LTC3649IUFD#PBF - 01U
%0500 0200 100V X7R 0805 - 50V X7R 0603
SHEET 4[48][ VC_VS_DAC MA— 27D Al ri07 Al 100V x7s 2220 s 1
U27A LT1491 AIS#PBF VIN o osw
Cz) l R218 LT1491 AIS#PBF 0.100 1 1T T | BRIy 8 sw 20
10y 12K 1% 0805 RICI S © w2
35V X6S 1206 2 ° 499K 3 @ 22 120
1% 0805 SW
1% 0603 5 23 1 68uH
1 | RUN SW 321 78477068
REFSVO 12-bit DAC 00 3.0V cio7 VINREG sw 28
N Counts 0 to 4095 10.0u R91 SwW LYY VC_VS > SHEET 11[3B]
100V X752220 562K 3 RIOI
Output voltage 6.5 10 20 V 1%0603 ] 0.0 vouT |13
(?1103 Time constant 0.14s g?g 0603 g C% |
L1U L1U
Real poles at 1.2Hz, 14Hz, 160Hz 4 MODE/SYNC PGOOD ——< 10.0u
100V X7R 0805 100V X7R 0805 va o00D 9 190 om0
_| _| c79 16 PGND 52
R214 R86 R195 R68 s | EXTVCC PGND —37
100 20.0K 100 20.0K : PGND o
TP20, 1% 1/4W 0603 ,; 1% 0805 R200 TE18 1% 1/4w 0603 4 1% 0805 R75 35V X7R 0805 Q—| 1 intvee SGND —22 Output current limit 0.8 A
oFrLoADDAC | H—w— —w——1 i SNUBBERDAC | H—m— —w—— 11 e N > PGND
% 2 5
s 1% 0805 =iz 1% 0805 78 m S _  zroND
R209 R198 @ = E Esenp
koo 6 R 9 35V X7R 0805
s i 7 | OFF_vs_seT o 05 ) 8 | SNUB_VS_SET - J o o s A4
SHEET 4[4B][_OFF_VS_DAC AA— A SHEET 4[4B][_SNUB_VS_DAC AA— o ve vs ser RB2 100K 3.01K
€230 U278 c202 u27C — 1 A 8l
100 512‘21 LT1491 AIS #PBF 100 E:?K LT1491 AIS #PBF 1% 0603 _L $ —L 1% 0603 4700p
35V X6S 1206 : 35V X6S 1206 : c97 80 50V NPO 0805
1% 0805 1% 0805 7 =
50V X7R 0805 A4 100V NPO 0603
REF_3VO REF_3VO o N sy
160 100K 100K
, 32 o U32C 100V NP0 0603 1% 0603 1% 0603
SHEET 2[38] A 6 R99 SHEET 2[38][ SNUB_ENA ——————2c A . R100
S AR . v GooD 5 Y . OFF_RUN > SHEET 12[48] T Y , SNUB_RUN > SHEET 13[4B]
SHEET 9[4B] E [LO0K cns - B [FO0K chy
SN74HCSOBQDRQ1 1% 0805 o SN74HCSOBQDRQ1 1% 0805 c o7
35V X7R 0805 D6 35V X7R 0805
P25 P24
P23 P22 5015 5015 DFLS240L o7
5015 5015 DFLS240L c82 Q109 ciis _— u3s IS
v MOTOR R108 c ci2 D a9 PBE - |— V-MOTOR 0.100 10.00 0.1u LTC3649IUFD#PBE & 50V X7R 0603
- 0.100 10.00 0.1u s | 1%o0s0s =| 100vx7s2220 100V X7R 0805 s 1
| 170805 < 100vx752220 100V X7R 0805 VIN o osw
3 1 VIN = osw 22 1 1T T |EENRVIY 8 sw -2
1 1T T L4 yin 8 w2 RIOCHES: o sw 2
RI05 L S = 99K 3 @ W2l
99K 3 @ W@l 1% 0603 5 | cun o B 68uH
1% 0603 5 run sw 2] soun i | A ee sw 2 7ea7rose
c110 VINREG sw 2 10.00 R93 SW 2222 SNUB_VS > SHEET 13[4B]
10.00 con SwW 2228 OFF_VS > SHEET 12[4B] 100V X752220 562K L RI03 1
100V X75 2220 | ST 1%0603 3 00 VouT
562k 3 13 c100
1%0603 ] 00 el g g 8 = 10.0u
5 0603 g C98 1 4 MODE/SYNC PGOOD —3¢ 1000 < 2990
MODE/SYNC PGOOD 8 10.0v s PGDFB —o
3v3 PGDFB —=—100V X75 2220 89 " PGND —30
PGND I—P EXTVCC PGND
ca4 16 27 2.20 28
| EXTVCC PGND PGND
2.20 PoND (28 35V X7R 0805 17 | \\Tvee oD (22 o
U32D 35V X7R 0805 17 29 o 1 Output current limit 0.8 A
12 l— INTVCC SGND —7 Output current limit 0.25 A css - z PGND —
A = PGND I S T PGND
1 cs3 e 2 2.20 W e . £ 6
Y 5 <) T PGND @ = E Esenp
13 220 w e . £ 6 35V X7R 0805
E 35V X7R 0805 — = B SHED V4
SN74HCSO8QDRQ A4 S o o . RO
S, =] N o) R79 SNUB VS SET R84 1.00K | 3.01K
R83 1.00K 301K VS !
OFF_VS_SET 91
! 120603 _L_ ! L 1%0603
1% 0603 ! 1% 0603 G $ T c9%0 2000
- — $ == 4700p ci101 ~ 50V NPO 0805
3v3 c99 50V NP0 0805 2.20 P
7 14 220 100 50V X7R 0805 HeRy NAD@:eE
GND VvcC I R 0805 100V NPO 0603 AN
105 AN ci7 Ros T Re9
SN74HCSOBQDRQ 510 ch3 Ros  Res 16p 100K 100K
O xR 0403 50 316K 100K 100V NPO 0603 1% 0603 1% 0603
100V COG 0603 1% 0603 1% 0603
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Voice Coll Driver

10398533

REV

D

P1
5015
U41
/\ INA240ATPWR
r -
~ - R137
SHEET 10[1B][_VC Vs 1.00K
GND NC 1% 0805
SHEET 10[2B][ VC_RUN > 6 8 == VC_16BIT_P
oY REF2 ourt
5'o]v X7R 0603__ 7%
5 7
P36 Vs REF1
1 N N © 0.1u
B 1 MHz LP Filt O ’ 8| 50V x7R 0403
IN914BW 5015 | R204 z er C134 N © N
3 0.100 C180 c172 2 Pole 4.70 i
. .y g [+4
oy | R 100V x75 2220, Toov x7rosos TP 400 milliohms RIS % CSPIRICSY
o ltrip 0.88 A (0.310W) 1% 0805 I o Label:
5015 < }—1 < }—1 U46 SAOLTE T VOICE COIL
] Q7 51 wm ouT1 B2 ——n—s
PMBT2907,215 Q4 R155 L1447y C163 R128
IXTA6N50D2 0.400 470p 0.100 16
— 2 2 1%1W 2010 100V NPO 0603 1% 1/2W 0805 a
| } SHEET 2[3B][ VC_PWM B —=& IN2 ISEN 2
= g Cl140 R24
$R213 < R208 SHEET 2[3B][ VC_PWM_A —=5 IN1 9 470p 0.100 5023520210
$30.1K $10.0K a 5 100V NPO 0603 1% 1/2W 0805
1% 0805 1% 0805 7 SHEET 2[2B]<_ VC_PWM F  }——=— nFAULT OUT2 p——— *—\W\—o
5 q R41 R17
1 { PAD GND 10.0 10.0
-5V0 DRVE872DDAR |]e[17 438 359.9 5% 0603 5% 0603
VC_16BIT_P +5.12 V/A g AC%
VC_T16BIT_N -5.12 V/A 3 6.3V X7R 0805
R150 N ® of 6
P12 c26 b
5015 00K Tu o
+/-1.024 A maps to: 1 V%0805 LU oe 003 N +IN +5V0
010 4.096 V (P output) 7 [ vs LS
4.096 V to 0 (N output) chg
which map fo VC_16BIT N 2= 8 our cErp L6 50V X7R 0603
0 to 65535 counts (16 bit ADC)
NC GND
us
INA240ATPWR  — <
. P 20x Gain N/
ADC Driver for 16-BIT VC Current Monitoring .
. . 400 KHz 3dB bandwidth
Place this IC and its parts near U1.
Route VC_16BIT_P AND VC_16BIT_N as a differential pair.
cs 1.5n Q
50V NPO 0603 of ol < o
R2 = A S =
13.7K I b2
1% 0603 ] a @ @ @ ADA4945-1ACPZ-R7
NISHULIFLEROWS R7 10.0K 5 7 7 2 R16
L 3 DisABLE 12— SVF2  40p ot
1% 0603 : > i 1% 0603
+IN -out VC CS P > SHEET 4[4A] R5 F
2 oG e 10.0 a 8 c2
R T N o *our VC CS N > SHEET 4[4A] 5% 0603 <5 > 047y
13.7K R6  10.0K s R15 : VIN —— 25V X7R 0603
ve 1gar p 1% 0603 A4 4w < vocMm |2 YOCM2 4, c3 >% VouT g REF_4V096
—= 1% 0603 0 ¢ ¢ 9 N cos  1%0603 0.47u GND TRIM —
C4 150 7 7 3 i o 25V X7R 0603 JADRWBRZ
RIS I N N ~ 25V X7R 0603
DNP 0603 SOV NROEE - R38 R32
+5V0———9 — 10.0K 10.0K
1% 0603 1% 0603
R117 +5VO——wA SVRZ REESS REF_SVO'—'\M——W\'—D
0.0 R14 100 c9 1
0603 5% 0603 10u
25V X7R 1206 Sl Yocme]
0.47u
25V X7R 0603
| S Y DWG NO
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P13
u40 5015
INA240ATPWR
AN 20x Gain
~ = R149
1.00K
GND NC 1% 0805
6
c123 REF2 ourt OFF_CD_CS_P > SHEET 4[4B]
0.1u == C131
50V X7R 0603 5 1 vs = |
0.1u
] v +IN AN
1 MHz LP Filter or e 333\/ X7R 0603
ci179 ci7i 2 Pole Clisz o o
10.0U 0.1u A
: : R185 49.9 6.3V X7R 080,
100V X75 2220 100V X7R 0805 1% 0805 s 57
<]—| <]—| u45 100 100
SHEET 10[3A][OFF_VS 5 3 5% 0603 5% 0603
VM OUT1 LYY —WW\—
SHEET 10[3B][ OFF_RUN > R154 L15  47vu C170 R127
0 (< 5m) 470p 0.120
a ;  1W2010 100V NPO 0603 1% 1/2W 0805
P35 SHEET 2[3B][ OFF PWM D >—=&1 IN2 ISEN
a g C137 R25
D—< SHEET 2[38][ OFFPWM C >—3¢] N1 P 470p 0.120
5015 R a a 100V NPO 0603 1% 1/2W 0805
2 SHEET 2[2B]<_OFF_PWM_CD_F ——— nFAULT OUT2 LYY —\W\—o Label:
< 0.100 apel:
P32 | 1% 0805 9 1 B2 RS
L J . PAD GND 10.0 100 OFFLOAD
% D—< DRVSBIZ2DDAR »;e; 4618 35949 5% 0603 5% 0603
IN914BW 5015 N °
] Q6
PMBT2907,215 P2 C29
5015 4.7u
=13 o8 MOT_REF 3V0 o] 6.3V X7R 0805 U39 223],5
—_TIXTA6N50D2 010 INA240ATPWR
$R212 $R207 | sovx7rR 0603 AN +IN g0 /. 20xGain . Z
$30.1K 210.0K R136 7 [ vs L8 ] 4
1% 0805 1% 0805 A4 1.00K R _ SR 3
1% 080. —cC21 2
o~ 8 a 01U 1.00K i
Iev0 SHEET 4[4A]<{_OFF_CD_CS_N ¢ out REF2 O SRS GND NC 1% 0805 ss5aTo
NC GND C122 | Rer2 ourt [ OFF_AB_CS_P »SHEET 4[4B]
u9
0.1u —_— C129
INA240ATPWR  — < _ Y REHE 5 v e |7
20x Gain ~ e [>
| Mz LP it +5V0 S i 50V X7R 0603
z ilter
0 N < MOT_REF_3v0
C174 Cl169 2 Pole 470
10.0u 0.1u .
R184 49.9 6.3V X7R 080,
100V X7 2220 100V X7R 0805 1% 0805 By %
< |_| < |_| 10.0 10.0
}—l }—l 5 P 6 5% 0603 5% 0603
VM OouT1 LYY —W\—
R153 L6  47u Cl168 R126
0 (< 5m) 470p 0.120
2 ;  1W2010 100V NPO 0603 1% 1/2W 0805
SHEET 2[3B][ OFF PWM B »—=&1 IN2 ISEN
g Cl136 R26
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	NetC126_1
	Pins
	C126-1
	R119-1
	U37-3


	NetC126_2
	Pins
	C126-2
	R130-1
	U37-2


	NetC128_1
	Pins
	C128-1
	R120-1
	U38-3


	NetC128_2
	Pins
	C128-2
	R131-1
	U38-2


	NetC138_1
	Pins
	C138-1
	L11-2
	R28-1
	R45-1
	R141-2


	NetC139_1
	Pins
	C139-1
	L10-2
	R27-1
	R44-1
	R142-2


	NetC159_1
	Pins
	C159-1
	L18-2
	R124-1
	R130-2
	R180-2


	NetC160_1
	Pins
	C160-1
	C162-1
	C177-1
	C178-1
	Q2-4
	R202-2
	TP31-1
	U42-5
	U43-5


	NetC161_1
	Pins
	C161-1
	L17-2
	R125-1
	R131-2
	R183-2


	NetD9_A
	Pins
	D9-A
	D12-C


	NetD9_C
	Pins
	D9-C
	Q5-1
	R211-1


	NetJ8_1
	Pins
	J8-1
	R119-2
	R124-2


	NetJ8_2
	Pins
	J8-2
	R21-1
	R28-2


	NetJ8_3
	Pins
	J8-3
	R120-2
	R125-2


	NetJ8_4
	Pins
	J8-4
	R20-1
	R27-2


	NetJ8_5
	Pins
	J8-5


	NetL10_1
	Pins
	L10-1
	R142-1
	U43-8


	NetL11_1
	Pins
	L11-1
	R141-1
	U42-8


	NetL17_1
	Pins
	L17-1
	R183-1
	U43-6


	NetL18_1
	Pins
	L18-1
	R180-1
	U42-6


	NetQ2_1
	Pins
	Q2-1
	Q5-3
	R206-1


	NetR129_2
	Pins
	R129-2
	TP5-1


	NetR132_2
	Pins
	R132-2
	TP4-1


	NetR146_2
	Pins
	R146-2
	TP16-1


	NetR147_2
	Pins
	R147-2
	TP15-1


	NetR151_1
	Pins
	R151-1
	U42-7


	NetR152_1
	Pins
	R152-1
	U43-7


	SNUB_AB_CS_N
	Pins
	R146-1
	U12-8

	Ports
	SNUB_AB_CS_N


	SNUB_AB_CS_P
	Pins
	R129-1
	U37-8

	Ports
	SNUB_AB_CS_P


	SNUB_CD_CS_N
	Pins
	R132-1
	U11-8

	Ports
	SNUB_CD_CS_N


	SNUB_CD_CS_P
	Pins
	R147-1
	U38-8

	Ports
	SNUB_CD_CS_P


	SNUB_PWM_A
	Pins
	U42-3

	Ports
	SNUB_PWM_A


	SNUB_PWM_AB_F
	Pins
	U42-4

	Ports
	SNUB_PWM_AB_F


	SNUB_PWM_B
	Pins
	U42-2

	Ports
	SNUB_PWM_B


	SNUB_PWM_C
	Pins
	U43-3

	Ports
	SNUB_PWM_C


	SNUB_PWM_CD_F
	Pins
	U43-4

	Ports
	SNUB_PWM_CD_F


	SNUB_PWM_D
	Pins
	U43-2

	Ports
	SNUB_PWM_D


	SNUB_RUN
	Pins
	D12-A

	Ports
	SNUB_RUN


	SNUB_VS
	Pins
	R202-1
	TP34-1

	Ports
	SNUB_VS



	Ports
	SNUB_AB_CS_N
	SNUB_AB_CS_P
	SNUB_CD_CS_N
	SNUB_CD_CS_P
	SNUB_PWM_A
	SNUB_PWM_AB_F
	SNUB_PWM_B
	SNUB_PWM_C
	SNUB_PWM_CD_F
	SNUB_PWM_D
	SNUB_RUN
	SNUB_VS




