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2 JTAG EMUO
SNGEMUL JTAGEMUO <37 TRST Emulator Connector
JTAG-TMS JTAG-TRST =10 =10
JTAG-TCLK JTAG-TDO & JTAG TDI .
base brd-Pg7[4E] 1 GND JTAG-TDI Place near J1, using short traces.
ase_brd-Pg7[4B ADC-A0-DACA GND H
base_brd-Pg7[38] ADC-A1-DACB ADC-B0 Remove Pin 6
1 GND ADC-B1-DACC base_brd-Pg7[4B]
base_brd-Pg4[2A] ADC-A2 GND Label on silk screen:
P base_brd-Pg4[2A] ADC-A3 ADC-B2 base_brd-Pg3[1A]
N 103.07F-5 . GND ADC-B3 base_brd-Pg3[LA] EMULATOR
ADC-A4 GND o
1 2 ADC-A5 ADC-B4 base_brd-Pg3[1B]
Spare ADC 3 4 ADCIN14 ADC-B5 base_brd-Pg3[LB] — | gl JTAG TRST
5 6 ADCIN15 ADC-DO base_brd-Pg8[3B] | 13 4
t NC ADC-DI1 base_brd-Pg8[3B] 3Vv3} 5 69— K&
base_brd-Pga[LA] ADC-C2 RSV %‘ 7 8
C200 +5V0 base_brd-Pg9[3A] ADC-C3 ADC-D2 base_brd-Pg10[1A] t 9 10
0.47u > . GND ADC-D3 base_brd-Pg10[3A] 1n 12
16V X7R 0603 »—”—D base_brd-Pgo[1B] ADC-C4 GND JTAG EMUO | 3 g4 | JTAG EMUL
~ base_brd-Pg9[3A] ADC-C5 ADC-D4 base_brd-Pg10[1B] F=—l
REF 3V0 - Rsv ADC-D5 base_brd-PgLO[3A] ISRAIZATAED
5 a : NC RSV ———
> 75> VREFHI-EXT GND
5l GND 75— GND 5V0
R200 U200 base_brd-Pg8[2B]{ VC PWM_A == PWMIA_GPIO-00 PWM3A_GPIO-04 OFF_PWM_A base_brd-Pg9[3A]
1.00K <| oPA350EA/2K5 é‘?ggxos base_brd-Pg8[2B]_VC_PWM B | g PWM1B_GPIO-01 PWM3B_GPIO-05 <u% OFF_PWM_B > hbase_brd-Pg9[3A] Place GND1 through GND4 on the four corners of the
1% 0603 : <—gzr PWM2A_GPIO-02 PWM4A_GPIO-06 <iZz— OFF PWM_C > base_brd-Pgo[3B] board, on top.
A4 C202 <—22 PWM2B_GPIO-03 PWM4B_GPIO-07 22— OFF_PWM_D > hbase_brd-Pg9[3B]
c201 220
220 16V X5R 1206 04 4ED Place GND5 and GNDé on the bottom, at each end
16V X5R 1206 7 — of the motor/voice coil outputs
base_brd-Pg10[3A —23"> PWMS5A_GPIO-08 PWM7A-TZ1_GPIO-12 <uig—‘ 8 7 puts.
base_brd-Pg10[3A 25> PWMSB_GPIO-09 PWM7B-122_GPIO-13 (Sigo———————— 6 5 SPARE PWM
base_brd-Pg10[3B] 3" PWMéA_GPIO-10 PWMBA-TZ3 GPIO-14 <tzZ— 4 3 Label each instance on silk screen with "GND"
base_brd-Pg10[3B] PWMG6B_GPIO-11 PWMB8B-T24_GPIO-15 (=i 2 1 ¢
+>— GND RSV —2—
53551 SPISIMOA_GPIO-16 QEP1A_GPIO-20 base_brd-Pg3[3B]
<=2 SPISOMIA_GPIO-17 QEP1B_GPIO-21 base_brd-Pg3[3B] GND1 GND2 GND3 GND4 GND5 GND6
5251 SPICLKA_GPIO-18 QEP1S_GPIO-22 base_brd-Pg3[3B] 5015 5015 5015 5015 5015 5015
<22 SPISTEA_GPIO-19 QEP1LGPIO-23 o7 base_brd-Pg3[3B]
base_brd-Pg8[2A 2 ECAP3-SPISIMOB_GPIO-24 SCIRXA_GPIO-28 (52— USB-UART RX
base_brd-Pg8[2A ECAP3-SPISOMIB_GPIO-25 SCITXA_GPIO-29 (<kes—>C USB-UART X
base_brd-Pg8[2A ECAP3-SPICLKB_GPIO-26 CANRXA_GPIO-30 [izz— - - - - - -
base_brd-Pg8[2A ECAP4-SPISTEB_GPIO-27 CANTXA_GPIO-31 25— LED]
Spare GPIO . GND 5v0 22—|CPU_5VO
12CSDAA_GPIO-32 GPIO-34 (<tee—( LED2
. 12CSCLA_GPIO-33 GPIO-39 (s2—
GPIO pins can be GPIO-40 GPIO-44 Q%%
configured with internal o3 GPIO-41 GPIO-45 |<¥57—
. . base_brd-Pg5[1AK_ USB_N > 5571 GPIO-42 GPIO-48 =iz <_USB_VBUS _|base_brd-Pg5[2B]
pullup resistors in an base_brd-Pg5[1BK__USB P —22 GPIO-43 GPIO-47 pE— UsBD cal
; : GND . GND 5V0 —=——|CPU_5V0 —”— 33n
Oppl'cghon program. 12 2o GPIO48 QEP2A_GPIO-54 <H100 EMIF2 AUX—ADC, . ) 50V NP0 0805
These will not be active 3 4 GPIO-49 QEP2B_GPIO-55 |i2s—( EMIF2 -10 to +10V maps with sign flip R59
. . - 5 6 103} GPIO-50 QEP25_GPIO-56 024X EMIF2 . .
during configuration. > @ }8 A QEP2L_GPIO-57 }% N5 to 12-bit unsigned (4095 to 0) - 0%
GPIO-52 GPIO-58 p——=x EMIF2 One real pole 1.6KHz - 1% 0805
Label on silk screen: P204 EMIF2 % GPIO-53 GPIO-59 % EMIF2 P - 3—V—3C]39
: TSW-104-14-F-D GNDIT: (RES'\\‘/D g;/g ] CPU_5VO 180K & ._|
GPIO S5 1635 P200 1% 0805 3
<= RSV RSV ——=X © R44
117 118 TSW-102-07-F-S 0.47u
48 ORILE R DEVICE Reoer 20 5 Aux_apc_ R71 16V X7R 0603 | 470
49 x = ==X AUX ADC : T 1 o ADC-A4
50 IJ—!QSECS—I 60-01-5-D-EM2 @ 1% 0805 203
. . R202 Ui 1000p
51 base_brd-Pg4[3BK HALL_AO | 7551 GPIO-35 GPIO-36 [<z77— SYNC_5V0 » base_brd-Pg6[3B] C204 . 10.0K o  ADA4805-1ARJZ-R7 100V NP0 0603
base_brd-Pg4[3BK_HALL_AT | 1557 GPIO-37 GPIO-38 <:>]W< 22u 1% 0805
EMIF2 <552< GPIO-60 GPIO-61 [er5es( EMIF2 16V X5R 1206 <~
EMIF2 <555< GPIO-62 GPIO-63 [erzi>( EMIF2
EMIF2 <= GPIO-64 GPIO-65 [epza—>( EMIF2
EMIF2 <=3se1 GPIO-66 GPIO-67 |e7— EMIF2
EMIF2 <=2 GPIO-68 GPIO-69 iz2— HARD_CLOCK |base_brd-Pg5[1A]
3 136
GNDF—32— GND RSV 52
base_brd-Pg9[3B] OFF PWM CD F > 1351 GPIO-70 GPIO-71 ¢W<
BOOT MODE <57~ GPIO-72 GPIO-73 <1Dbase7brd-PgQ[3A]
—755 GPIO74 GPIO-75 (<57 RI1
2P GPIO-76 GPIO-77 <1Dbase_brd-PgS[ZB] 3R +5V0U 1.0 CPU_5V0
EQEP2A <7551 GPIO-78 GPIO-79. (<i7e—>C EQEP2B . 1% 0805
EQEP2S )<75=1 GPIO-80 GPIO-81 <ezs—( A ENCI_|base_brd-Pg3[3A] 1-Wire Interface
T2 GPIO-82 GPIO-83 =i22< .
BOOT MODE <2z~ GPIO-84 GPIO-85 <»cbase_brd-P910[3B] aaaa
T22 GPIO-86 GPIO-87 (2 <|— 1 g
GPIO-88 GPIO-89 . 2
GNDF—137— GND 5v0 ig |cPU_5VO R10 ;LzﬁF“onT'MNW
base_brd-Pg10[3A] SNUB_PWM_AB F > Ter"] GPIO-90 GPIO-91 ¢W< J9 FLASH 12C 4.99K TSW-102-07-F-S :
J9 FLASH12C )<= GPIO-92 GPIO-93 =2— 1% 0603
T2 GPIO-94 GPIO-133 gz
EMIF2/USB-PFLT <225 GPIO-120 GPIO-121 ergeX EMIF2/USB-EPEN
e Sonil rocessor
—7751 GPIO-163 GPIO-164 (52—
W‘ RSV RSV 74
W‘ RSV RSV W
$—L2 | RSV RSV 22—
%‘ RSV RSV % SIZE CAGE CODE REV E
GND—Z21 GND svo 9" Jcpu_svo B 23835 C g
z
HSEC8-130-01-S-D-EM2 i
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Route all paired traces on this page, digital and analog, as 120 ohm differential pairs.
.. 3Vv3
Digital Encoder Power
jumper ;g ]‘:or ggg 2 Optionally, remove RS422 terminating resistors: R16, R17, R18, R19, R22 on digital encoder,
Umper £ for .. T R9 on analog encoder. Do not remove analog terminations R72, R73.
%
Remove jumper to disable
P201 igi . ;
R203 TSW-103-07-F- R20 Digital Encoder Select Place the analog encoder ADC driver parts near J1, with short output traces.
1.00K For Optira
0.100 .
v DENG  1%0805 +5VO—— 1 5V S L ~vowo | | |Roos Jumper 1-3, 5-7, 6-8 . ) "
= " g 3.3V br0n b3 };00603 For MIl 19005 Add 15nF 25V NP0 0603 caps to Delfino Control Card in the C38, C39, C40, C41 positions.
|_‘ . ML~ o . .
TSW-104-14-F-D | Jumper 3-5, 4-6 These, plus components on this page, give two real poles, at 10kHz, 3kHz
€205 <)J . _ . . .
100 1.5V pp differential input maps to 6.0V pp differential output, which maps to 0 to 65535
RS AT *”_I> counts.
C119 - -
0.1u
50V X7R 0603 _| | R22 | R19 |R18
J5 2120 2120 2120
4 8 1% 0603 1% 0603 1% 0603 u7
o—2 200 1A 1Y 3{ D ENC ALARM > base_brd-Pg2[28]
O —_ 1B
o—2 DENC AR Sci2A 2v F2{ DENCA > hbase_brd-Pg2[28]
O Si T 2B
o—2 e Boiaa sy L DENCE > base brd-Pg2[2B]
O - SNT 3B
o—2 e Wetan  av 3D INCT > base brd-Pg2[28] U201
o O 11 D:ENC:ALARIJ?N 4B ADA4940-1ACPZ 206
16 o 3 D_ENC_ALARM_P 3v3 4 G C207 3.9n 0.1u
7 | o= GND'j G R205 E0Y NIFI’O Os08 | ] [ 50V COG 1206
S 16 8 Fo0K Il
o i 3V3|T‘ VCC GND 1% 0603 2 2 Q & T
[ e C208 @ R206 4.02K Ta T g R207
DB?J 0.1u AM26LV32EIDR M FB *DISABLE 12 V_AENC 464
50V X7R 0603 1% 0603 1% 0603 —_
5747845-4 v/ | r72 +IN ouT 1t 1 A_ENC_COS_N > base_brd-Pg2[28]
3 127 —_
2 10
DIGITAL ENCODER 1% 0805 08 400K -IN +0OUT RQ('):;' _T_ @base_brd-PgZ[ZB]
A 9 VOCM_ENC
Analog Encoder Power +FB VOCM ? 464
MWV 1% 0603 @ @ @ @ 1% 0603
Jumper 1-2 for 5.0V > > > > g €209
R210 Il 0.47u
Jumper 2-3 for 3.3V L00K Il 25V X7R 0603 €210
Remove jumper to disable L20cCS c211 39n i I e ] I~ 0.1u
50V NP0 0603 V_AENC 50V COG 1206
R211 _T_C2l2 |
ANALOG ENCODER 0.100 fz203 10U 213 R212 R213
1% 0805 +5V0p—— 1 5V 25V X7R 1206 3.01K 3.01K
% VAENC T 2 | R9 25 X7R 0e0s 1% 0603 1% 0603
P 3V3p—— 3 3.3v £120 us REFJVOI—'\M’——W\'—D
O_jé W00 1% 0603 ISL3280EIHZ-T
o 7 C214 5 3 VOCM_ENC
jél Tou 751 A Y base_brd-Pg2[2A] U202 —_—
O_o_ 5 >—”—| > 25V X7R 1206 B ADA4940-1ACPZ o
o 1§ 39 V_AENC 1] VCC GND 2 C216 3.9n o1
5 I 50V NP0 0603 of w < o ot
O 7 0.1u R214 I Lol ] ] 50V COG 1206
O 2 P—H—D 50V X7R 0603 c9 1.00K I
cc 1 A_ENC INDEX N == 0.1u L2008 R215 400K £ <2 29 Q216
16 o 3 A_ENC_INDEX_P 100V X7R 0805 oy a FB *DISABLE 12 V_AENC 464
10 A_ENC_COSI_P A
17 O > A ENC COSI N 1% 0603 1 1% 0603 T —_
O 3 A ENC SINE P | R73 +IN -OuT A A_ENC_SIN_N > base_brd-Pg2[2B]
O S = = 2127 —_—
(o] L A_ENC SINE N T 1% 0805 AN +out L2 A_ENC_SIN_P_>base_brd-Pg2[2B]
R217 4.02K 9 VOCM ENC R218 _T_
235&5_4 V4 +FB VOCM f 464
R2;;v 1% 0603 g g g ‘g a c217 1% 0603
I + + + + i 0.470
1.00K
P9 I 25V X7R 0603 C218
NS © oo 1% 0603 wl o ~f 5
Anolog Encoder Test Points — [TSW-105-14-F-D C219  39n o 0.1u
o~ o 50V NP0 0603 V_AENC, 50V COG 1206
C220 1
10u
Ll—l—l—- 25V X7R 1206 sz
< ; 25V X7R 0603
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INPUT CODES FOR HALL SENSORS
One sensor pair is enabled at a time, or all are
powered down.

PS5

Input Code Result 5055670671
00 All Hall sensors powered down s
01 Voice Coil sensor pair is active — L s E'NaUT FOR Hf"—'— SENS?R? ol
10 Offload sensor pair is active 047 3 | Voice Coil Hall Sensors ach connector supports Two hall Sensors.
11 Snubber sensor pair is active 3V3 16V X7R 0603 2 One sensor pair is enabled at a time.
1
g§74LVCWG139DCUR 007 . ] Vref, VCC
O YO p—X
0 A4 2 GND
base_brd-Pg2[3A] HALLAD  >—t Ll po 7 v1 B8 3 OuUm
base_brd-Pg2[3A] HALL AT _ >— 2 b L Y2 5 4 OUT2
& va B2 5 /SLEEP1
b3 Pé 6 /SLEEP2
~ 5055670671
A4 J7 ¢
220 22 4
v 3 Offload Hall Sensors
1% 0603 % 0603 2
1
TP200
AV HALL A
;15 HALL_OUT_A  >base_brd-Pg2[3B]
HALL_OUT_B > base_brd-Pg2[3B]
ST HALL A
c222 g=u0
k 6 TP201
T »—”—D L5 2ol
REE3VO oo ~ 020! ;‘ Snubber Hall Sensors
ooR 2. ™S OPAB50EA/2K5 5
6 . A HALL_REF_3VO0
e sl > T 1
R223
| om e <&
16V X5R 120; 1% 0805 16V X7R 0603
C224
v 22u
16V X5R 120i
VC, OFFLOAD & SNUBBER HALL SENSORS
B[23835]| 10398533 |c
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JUMPER OPTIONS FOR ROUTING POWER

Standalone - Connect 1-2
(Powered from external supply)

Emulate Actuator Board - Connect 2-3

(Actuator connector receives power, USB, and hard clock) Actuator Connector

53
POWER MH2
CONNECTOR VAL ] 99999900 s
Mark silk screen P19 ) I 1 e S Py N 47v
with these labels: TSW-103-07-F-5 100V X7R2220 o acr
. R306 -
U216
TB4 C104 -~ 100K 7 ] L L R121 1 6 VBUS
1% 0603 D1+ veus &— VBB
Ul R 2220 | | base_brd-Pg2[2AK_USB_VBUS NESYY VBUS 1;’%%‘05 % D NC |-
+24 VDC . ) : ! VS_ACT R307 c275 1 e ID  GND
GND 2 10.0K A TPD4S012DRYR
35V X7R 0805 C109
GND i L3 1% 0603 0.1u
150 Vs 100V X7R 0805
V_MOTOR ~ SLF10145T-150M2R2-H Us P o~
~NY YL _ _ USB:N USB_P Ease_grg-PgZ[SA]
ci74 R142 USB_N ase_brd-Pg2[3A]
0.1u 1.00M C143 D8 c276
100V X7R 0805 1% 0805 0.1u 36VWM 0.47u
100V X7R 0805 DFLT36A-7 u217 3V3 16V X7R 0603
2101 VoD [+
102 GND
s 55T s < CD143A-SR3.3
ey 150 V_MOTOR 100V X7R 2220 i3
100V X7R 2220 SLF10145T-150M2R2-H u218 0.47u
: ; 3V3 16V X7R 0603
i s i i o HARD CLOCK N 1| por vee L8 [>
== 0.1u 36VWM RI11 HARD CLOCK P 2 > 7
100V X7R 0805 DFLT36A-7 1000 3 IRUNEL ROUIE base_brd-Pg2[2A]
1% 0603 3 3| e NG L8
Cc227 R224 _ 4 5
0.1u 1.00M f?ig NE BN
100V X7R 0805 1% 0805 :
U RI2220 U  DS90LVOIBATMX/NOPB A4
B 383 O 3 9 8 5 3 cl
<
o
w
B|23835] 1 cl
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Vs R113
?£%603 100
> 2.2u
l_wv_l 100V X7R 1210
~YY Y _ | C101 L20 +5VoU L21
19 10uH | 0.1u 22UH 10UH
T 44A 01800 R225 u30 50V X7R 0603 3.8A 37.9mOhm 2.5A 36.4mOhm +5V0
V03 ST 0OM-CA 100K ¢ 5 [N BsT |12 SLF12565T-220M3R5-PF SLF10145T-100M2R5-PF
1% 0603 3 5 | vIN sw 2 Y , YY)
RISG R133 R226 10.0K SW ﬂlo
10.0K S 4 11 C105
909K 3 4] ENJUV SwW b
LZLe03 1% 0805 ] 1% 0603 224 R117 Sie3 s
base_brd-Pg7[4AK LV_GOOD - L 1 pg BIAS 4 1723180 oy T 2V k1210 ERSIELEE
N 1% R110 1% 0603
450 base_brd-Pg2[2A]_SYNC_5V0 : SYNC FB 1.00M
1% 0805
R148 TRISS . —| |—
R135 10.0K | RT EP c97
10.0K 1% 0603 PGND —¢ Loy 100
1% 0603 ) 4 | INTVCC PGND S04 100V NPO06O3
MMBT2222A-7-F o TS TORBENSERPBE 1% 0603
R134 %6
2N
9.09K 2 2u N
1% 0603 50V X7R 0603 35V X7R 0805
W R112
41.2K
1% 0603
L4 L3
Vs 100UH +5V0 100UH
VLCF4028T-101MR33-2 u25 VLCF4028T-101MR33-2
. YY) 3 1 vIN sw 16 Y'Y
ANODE K&
A 14 RUN VFB —|9
4","9' s R79 11 5
1% 0603 $100K ISET FBO P2 02 Cé6 cs7
1% 0603 —_—10u —=—22u
c73 L — 10 g 12 MBRIIOOISE 35V X7R 1206
2.20 T A OVLO —¢ Q78 -
100V X7R 1210 Lrel 7" ﬁggi gmg 17 } 47 MBRS1100T3G
IR0 3150k 1% 0805
1% 0603 1% 1/8W 0805 =—=C59 LTC7138EMSE#PBF
10.0K DNP 0603 W
Y
L2 75Jv-0
100UH
VLCF4028T-101MR33-2
u31
TR TPS62291DRVT EQQQU clo7 VS
g 0.1u +5V0  RI1
; . VLCF4020T-2R2N1R7 gl oo o 114 Yo ] u29 o REESVO
Vi SW ——— Y Y Y\ 2 —t Wy 55 1% 0603 & P TP —X
4 1% 0603 PG1T12H-TR VIN NG =X
¢ EN 499 c99 NC vour —
oo = 2o MopE 2 N o 5 OND__TRM [=X 7
= 16V X7R 0805 -
35V X7R 1206 6 < 3 AR SERZ 16V X7R 0805
GND S
g Ci06
4.7u
AV ~ 16V X7R 0805
F . d P S | .
SIZE CAGE CODE REV 2
3
CE
5
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c30 VS
0.1u
100V X7R 0805 | R128
1000
R227 R40 L%0503
205 00,0 200 3
TSW-102-07-F-s 190 0K
1% 0603 1% 0805 c3l TP1 P2 v G000
2 b 0.1u 5015 5015 —Lv.GO0D
VOICE COIL DAC DFLS240L
1 100V X7R 0805 .
R127 o cé8 26 l_ c8
M Vs o 0.1u LTC36491UFD#PBF o 0.1u
‘ %05 \ 1 VC_VS_SET A ke o ssamme 100V X7R 0805 ; o | ovo7Ros
base_brd-Pg2[2B] VC_V5S_DAC AA— . Ul VIN ~SW
cio UT1A LT1491 AlS #PBF 0.100 1 1 L cas L IRV 8 sw 2
R41 LT1491 AlS #PBF 1% 0805 b3 O sw
100 R 499K 3 @ W2z ]s
35V X65 1206 : 1% 0603 5 23 1 68uH
170805 i1 | RUN SW 521 78477068
cél VINREG sw 53
REFSVO 12-bit DAC 010 3.0 V 10.00 R91 I SW 2229 VC_VS > base_brd-Pg8[3B]
- Counts 0 10 4095 100V X752220 562k 3 R228 13
Output voltage 6.5to0 20 V leoue 8&003 ver c74
36 Time constant 0.14s =t 4 v —" MODE/SYNC PGOOD 8 10.0v
100V X7R 0805 Real poles at 1.2Hz, 14Hz, 160Hz 100V X7R 0805 3v3 PF?GDI\'J:S 6] 00V X758 2220
= = % o2 eevec o 2
R229 R49 R230 RS3 : PGND .
P o20rrs 1000 20.0K R o2orrs 1000 20.0K 35V X7R 0805 Q—| - intvee SGND (22 Output current limit 3.0 A
1% 0603 1% 0805 R51 1% 0603 1% 0805 R56 = PGND
2 b 113K 2 b 113K = 5 o) T PGND |2
OFFLOAD DAC oy SNUBBER DAC oy 2.2u ) = = = 6
1 1% 0805 1 1% 0805 22 = E FEsonp
35V X7R 0805 :
@ R130 6 @ R129 9 v
20.0K 20.0K = ol o Wl R
1% 0805 5 7 ¢ OFF VS SET 1% 0805 10 8 ¢ SNUB VS SET ve vs ser R98 100K T -l - 3.01K
base_brd-Pg2[3B]  OFF_VS_DAC AM—9 2 base_brd-Pg2[3B] SNUB_VS_DAC AM—e 2 — [
1% 0603 » 1% 0603 €80
c136 e50 uTiB CI135 o5 uric d — $ =L 1% 4700p
100 RO LTI491AIS#PBF 100 R LTI491ALS#PBF c77 8l 50V NPO 0805
35V X65 1206 05 35V X6S 1206 05 2.2 10p
° ° 50V X7R 0805 7 100V NP0 0603
ce7” R8s R94
REF_3VO REF_3VO L S it
100V COG 0603 1% 0603 1% 0603
D5
LV_GOOD P5 6 LV_GOOD
base_brd-Pg6[4B] LV_GOOD »——=2—=- D4 ona s DRLS240L ot
u28
R84 Cé4 c72 ’—| |— 0.1u
jis it N a9 V5 0.100 10.0U 0.1u LIS VDR g 50V X7R 0603
cé2 u27 : o —|_ | 1%0805 | 100vX752220 100V X7R 0805 , "
R8s &70 LTC3649IUFD#PBF % 5 x7r 003 2 YN & W0
S 0.100 10.00 0.1u 8 1 L L _— LAl uin 8 sw 2%
T < 1%20805 < 100V X752220 100V X7R 0805 s 19 o 3 S
VIN £ SW sw
T 1 T T4 % 20 1% 0603 5 23 1 68uH
VIN 8 sw RUN sw
R86 & S 21 1L 241 78477068
b3 SW cés VINREG sw
499K 9 m 22 L6 25 ~YY Y
NA 5 sw —24 ¢ 10.00 R93 sw SNUB_VS > base_brd-Pg10[4B]
=— RUN sw 22— 08 e 100V X752220 562K &  R23I 13
c63 VINREG sw 53 1%0603 3 00 vouT o7
10.0U 292 SW 2229 OFF_V5 > base_brd-Pgo[4B] 0603 6 LS8
100V X75 2220 L R MODE/SYNC PGOOD —o¢ :
562K 3 13 9 100V X75 2220
2 00 vouT PGDFB
1% 0603 ava 26
0603 g C5 L o " PGND —50
MODE/SYNC PGOOD —¢=< 10.0u 22 l_L EXTVCC PGND —5=
3v3 PGDFB 2100V X75 2220 20 PGND
PGND SSAZRICE05 |—17 L INTVCC SGND 22 Outout tlimit 3.0 A
cs7 16 27 T utput current limit 3.
| EXTVCC PGND = PGND
2.2 oD (28 c93 = z - peng 2
35V X7R 0805 17 29 o 2.2 m g - E 6
q_| l_ INTVCC SGND T OUTpUT current limit 3.0 A 35V X7R 0805 | — = = — SGND
css8 = PGNDE— N
i o T PGND < o o 0 R103
2.2y @ = E E sGND -2 R100 1.00K ~ - - S s01k
35V X7R 0805 : sNuB_vs_ser R100 1 J
< ol o o R0 v/ 120603 _L J__ 1 1%0c03 f;:op
OFF_vs_seT__ R99 1.00K SR c79 ] 4 50V NPO 0805
1% 0603 J__ [ 1% 0603 =89 220 N
20603 L s == 4700p 50V X7R 0805 <~
g;ﬁ 10p 50VINF0/0805 e R90 R96
: J; 100V NP0 0603 1200 267k 100K
SORAZRICE0S N 100V COG 0603 1% 0603 1% 0603
ces” Re9 R95
120p 267k 100K
100V COG 0603 1% 0603 1% 0603 v o | | P S | o
B 383 1 O 3 9 8 5 3 3 c
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ADC Diriver for 16-BIT VC Current Monitoring
Place this IC and its parts near J1.

Jumper 1-2 for DAC-controlled supply

TP202
5015

U204 VC_16BIT_P
Route VC_16BIT_P AND VC_16BIT_N as a differential pair. Jumper 2-3 for external motor supply AN INA240ATPWR
P10 J B < < VC 18BIT P
U205 ~ - R233
ADA4940-1 ACP? SVE103-U28S 100 |R234 | R23s
1% 0805 $100 $10.0
C229  15.0n 4 GND NC 3 2
- o 5% 0603] 5% 0603
2236 e g 9 s @ 230 & | Rer2 our 24
13.7K
I 0.1v - C231
VC 16BIT N 173 2603 2 2 2 Z base_brd-Pg7[1B]__VC_VS > V_MOTOR 50V X7R 0603 5 7
R23710.0K Q T T T A 12 svep  R238 AV REF1
-FB *DISABLE [—5—2"" 402 - 4 &
1% 0603 9 1 1% 0603~ 1 +5V0 +N AN S| 50v x7R 0603
+IN -OuT VC_CS_P > base_brd-Pg2[2B] 1 MHz LP Filter &=
= C232 ~ © |
R239 31N +out 22 VC_CS_N__>base_brd-Pg2[2B] so1s 4 RI9 o s . . 2 Pole 470 15
LS 2K D WK 4 9 _vocmz R24 Pio T 1% 0805 100v s 2220 1oovrrosss TP 200 miliohms k28 2md s SR NI
1% 0603 +FB VOCM 402 ° Itrip 1.75 A 1% 0805 R243 R244 Label:
e 1% 0603 e 2 29 9 oz %0603 L Q—| Q—| Uas ' 10.0 10.0 VOICE COIL
C234,,15.0n T 3 7 7 i 5% 0603 5% 0603
Il 0.47u 5015 i pp—__6 ~A
I 25V X7R 0603 A TB1
25V NPO 0603 w| o ~ o R141 18 47u C158 R245 RO
SVED R246 R247 0.200 470p 160m
+5V0 f—— 3.01K 3.01K ] ; 7 1% 1W 2010 100V NPO 0603 1% 1/2W 0805 2
R24810.0 1 o35 1 1% 0603 1% 0603 -5vo|—|-} base_brd-Pg2[3B] VC_PWM B —=&{ IN2 ISEN 2
5% 0603 100 o REF,avol—ANv——vw—D 5 . C163 R147 a
25V X7R 1206 Odru Ql base_brd-Pg2[3B] VC PWM_A >—=&1 IN1 WA 470p 160m
. O, IXTA6N50D2 p . 100V NPO 0603 1% 1/2W 0805
= A4 base_brd-Pg2[2AK_ VC_PWM_F  ——— nFAULT OUT2 Y'Y *—\W\—eo
. q R249 R250
\ PAD GND 10.0 10.0
R251 49.9 5% 0603 5% 0603
JDRVSNZDDAR < 1%os0s
. o VC_xxBIT_P +3.2 V/A
Driver and ADC for 18-BIT VC Current Monitoring - - /
. . . VC_xxBIT_N -3.2 V/A X C237
Place these ICs and their parts in an analog-quiet area. S 47y
: . : N 6.3V X7R 0805
Route VC_18BIT_P AND VC_18BIT_N as a differential pair. +/-0.640 A maps fo P13 RI15 c173 ul ® &
010 4.096 V (P output 015 2005 O %
o8 +5V/0 O 4. (P output) 1 1%0805 5oy %7k 0603 AN +IN gSY0
+5V0 4.096 V to 0 (N output) 7 5
0.47u R252 R253 . | REFI Vs .
_ 6V X7R 0603 4 |—D 301K 301K which map to ‘ R254 <
R255 Vref = 4.096 V ~ 1%0603 1%0603 0x20000 to 0x0 to Ox1FFFF counts (18 bit ADC) == 100 T 5%
U207 VC 16BIT_N 8 6 50V X7R 0603
10.0 Q g C2% R256 0 to 65535 counts (16 bit ADC) out REF2
5% 0603 <5 > 047y 10.0K 5% 0603 e b
3 R (67X 25VXTRO03 pee 4vo96 lEode VOCMI ve_1seir N == R257
C240 ﬁ VOUT 3 Wy =" 18-BIT A/D Wy U44
0.47u GND TRIM ——< codl Al 10.0 INA240ATPWR  — ~
B EREE ?;ADRMMBRZ 220 ~ V8 C242 R SHELE A
1R 2 R258 25V X7R 0603 20x Gain
U206 16V X5R 1206 0.100 R259 400 KHz 3dB bandwidth
S odo1ACP;  OPAJSOEA/KS 1% 0805 o 100
4 | 5% 0603
C244  150n C245
S aE e -1 rer é vio -0 |—D gi‘;ﬁ
I I 0 I47u 25V X7R 0603
vC_1gpir N R26010.0K £ 2 ¢ ¢ R261 25v X7R 0603
— R26210.0K q AR B G 402 5 g R26330.1 1% 0603 R NE
1% 0603 -FB *DISABLE IN+ SDI ADC_SDI_|base_brd-Pg2[3B] . C247 4.7u
1% 0603 2 an 1% 0603 g R26430.1 1% 0603 a 35V X7R 0805
+IN -ouT SCK ADC_SCK_|base_brd-Pg2[3B] — IN ouT
. . ; R26530.1 1% 0603 C248 SHDN  OUT R266
-IN +0OUT R267 SDO ADC_SDO > base_brd-Pg2[3B] 0.47u - SENSE 100K
R268 100K R 02 p ¢ R26930.1 1% 0603 25V X7R 0603 PAD GND 1% 0603
R270 10.0K +FB VOCM . IN- 2 cNnv ADC_CNV_|base_brd-Pg2[3B]
VC 18BIT P LT3008EDC-1.8
1% 0603 ORI ORE ol Cosp %0603 o
1% 0603 CZSO” 15.0n T F OF % w 0.470 1
: U210
Il 25V X7R 0603 ©
25V NPO 0603 w| © ~ ® ™~ AD4007BRMZ
+5V0—wW SV c251 C252
R27110.0 L coss 1 180p 180p
5% 0603 100 A 50V COG 0603 50V COG 0603
25V X7R 1206 5
47U
25V X7R 0603
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Jumper 1-2 for DAC-controlled supply

Jumper 2-3 for external motor supply

P12
TSW-103-07-F-§

N m

base_brd-Pg7[3A]_OFF_VS |—{ V_MOTOR

P8
1
5015 | R106
$ 0.100
P11 1% 0805

5015

—1q2
DU t}\xrAéNSODz

U213
OPA350EA/2K5
C262 +5V0
0.47u
16V X7R 0603 >—|
~
REESVO  poge

10.0K ]

1% 0603 >b
C264 R289
220 0.100
16V X5R 1206 1% 0805

U C266
22u
16V X5R 1206
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TP203
U211 5015
INA240A1PWR
4N 20x Gain
~ - R272
1.00K
GND NC 1% 0805
6
255 REF2 ouT OFF_CD_CS_P > base_brd-Pg2[3B]
sblv X7R 0 os__ 5>
¢ 5 Vs REF1
0.1u
] +3V0 +IN AN
1 MHz LP Filter or B 338\/ X7R 0603
Cl46 ci1s3 2 Pole o7 o T
UKo il Ririp 150 milliohms R273 49.9 6.3V X7R 0805
100V X75 2220 100V X7R 0805 ltrip 2.33 A X R o T
15 10.0 10.0
5 5 5% 0603 5% 0603
VM ouT1 LYY W\ —
R139 L1047y Cl154 R276
0.150 470 36m
7 2 1%1W 2010 100V NP0 0603 1% 1/2W 0805
base_brd-Pg2[2B]  OFF PWM D »——=t1 IN2 ISEN
g cl6l R145
base_brd-Pg2[2B] OFF_PWM_C »——1 IN1 WG g 470 36m
4 . 100V NPO 0603 1% 1/2w 0805
base_brd-Pg2[3A]C_ OFF PWM_CD_F ——— nFAULT OUT2 Y'Y AW Label:
o Q R277 R278 :
© PAD GND 100 100 OFFLOAD
ORVEBT2DDAR »]egjgs (?599 5% 0603 5% 0603 -
N/ 1751277
P15 C258 2
5015 4.7u a
MOT_REF_3V0 6.3V X7R 0805 U212 TP204 2
g]]z] INA240ATPWR 501 1
sov X7R 0603 AN 4N 20 /N 20xGain
+ REF] Vs -
1 00|< ﬁl _ o
1% 0805 —Cl166 ook
base_brd-Pg2[3B]<_OFF_CD_CS N our REF2 2‘&3 SEEGE GND NC 1% 0805
NC GND S | RER2 out base_brd-Pg2[3B]
€259
L2 0.1u == C260
INA240ATPWR ~ — ~ _ N STRGGE 5| v .y
20x Gain <~ o
1 MHz LP Filt o0 N N 50V X7R 0603
z ilter
261 . MOT_REF_3V0
cl47 Cl155 2 Pole 1740
100 01 Rtrip 150 milliohms R281 49.9 6.3V X7R 0805
100V X7$ 2220 100V X7R 0805 ltrip 2.33 A e o e
TER 10.0 10.0
= g 5% 0603 5% 0603
VM ouT1 Y'Y YN —\—o
R140 L 47y _L C156 R284
0.150 470 36m
7 2 1% 1W 2010 100V NP0 0603 1% 1/2W 0805
base_brd-Pg2[2B]  OFF PWM B »—=t1 IN2 ISEN
g C162 R146
base_brd-Pg2[2B] OFF_PWM_A >——=1 IN1 L5 470 470p 36m
4 . 100V NPO 0603 1% 1/2w 0805
base_brd-Pg2[2A]C_ OFF PWM_AB_F ——— nFAULT OUT2 Y'Y AW\
7 0 R285 R286
. PAD GND 10.0 10.0
R287 49.9 5% 0603 5% 0603
J; DRVEzRRAR <7  1%0805 ) OFF_xx_CS_P +0.72 V/A
OFF_xx_CS_N -0.72 V/A
MOT REF3VO Jit G2es +/-2.083 A maps to
MOT_REF_3V0 6.3V X7R 0805 0to 3.0V (P output)
Cl72 3.0 V to 0 (N output)
e +5V0 hich map t
C265 sov X7R 0603 N N which map 1o
0.47u | REFT Vs 0 to 65535 counts (16 bit ADC)
16V X7R 0603 1 00|< cl67
1% 0805 == o.lu
L]
base_brd-Pg2[3B] OFF_AB_CS_N out REF2 SOPZRIE03 O -I: f | d D
- OaQd rver
u43
INA240ATPWR ~ — <
e - B 383 1 O 3 9 8 5 3 3 c
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TP205
U214 5015
INA240ATPWR
4N 20x Gain
~ - R290
1.00K
GND NC 1% 0805
6
267 REF2 out SNUB_CD_CS_P > base_brd-Pg2[2B]
5b]v X7R 0603 | il
¢ 5 Vs REF1
V0 +IN AN 0.1y
Jumper 1-2 for DAC-controlled supply 1 MHz LP Filter 50V X7R 0603
MOT_REF_3V0
Jumper 2-3 for external motor supply e SYE 2 Pole %39 N
1000 oK Rtrip 200 milliohms R291 49.9 6.3V X7R 0805
P13 100V X758 2220 100V X7R 0805 Itrip 1.75 A e s 2
TSW-103-07-F-S Q—| Q—| U35 10.0 10.0
s 5 5% 0603 5% 0603
N VM OUT1 2088 : I
R137 L2 47u C150 R294
0.200 470p 50m
ENEED 1% 1W 2010 —|_ 100V NP0 0603 1% 1/2W 0805
base_brd-Pg7[1A] SNUB_VS > VPeIeR base_brd-Pg2[3B] SNUB PWM D >—2=1 IN2 ISEN ——
3 C159 R143
P9 base_brd-Pg2[3B]_SNUB_PWM_C >——=1 IN1 We g 470p 50m
1 4 8 100V NP0 0603 1% 1/2W 0805
base_brd-Pg2[2A]_SNUB_PWM_CD_F ——— nFAULT OUT2 LYY W\ —e Label:
5015 | RI07 9 1 R295 R296 :
$ 0100 ' PAD GND 10.0 10.0 SNUBBER
P12 1% 0805 R297 49.9 5% 0603 5% 0603
L JDRVSBUDDAR < imoss —
1751277
5015
P17 C270 2
5015 4.7y 3
— a3 - 6.3V X7R 0805 u215 TP206 >
'5VO|—|t}\XTA6NSOD2 S167 MOT.REF.3V0 INA240ATPWR 5015 1
ot +5V0 ;
50V X7R 0603 N +N /\ 20x Gain
T‘O%OK < |—| 7 REFI Vs %’ ‘
N : ~ = R298
1% 0805 ——Cilé4 R
base_brd-Pg2[2BK_SNUB_CD_CS N 8 our REF2 |2 %&3 IR 0603 GND NG 1% 0805
NC GND o271 S | RER2 out base_brd-Pg2[2B]
v40 0.l == C272
INA24OATPWR ~ — < _ R TG 5| s e |7
20x Gain ~ o
1 MHz LP Filt o0 N N 50V X7R 0603
z ilter
273 . MOT_REF_3V0
C145 C151 2 Pole 1740
100 01 Rtrip 200 milliohms R299 49.9 6.3V X7R 0805
100V X758 2220 100V X7R 0805 Itrip 1.75 A e s 5
< |—| < |—| ™ 10.0 100
. 5 5% 0603 5% 0603
VM ouT1 Y'Y Y : :
R138 L1 470 C152 R302
0.200 470p 50m
) ;2 1% 1W 2010 100V NP0 0603 1% 1/2W 0805
base_brd-Pg2[3B] SNUB_PWM B »——=t1 IN2 ISEN
. C160 R144
base_brd-Pg2[3B]_SNUB_PWM_A >——=1 IN1 7 4 470p 50m
. 8 100V NP0 0603 1% 1/2W 0805
base_brd-Pg2[3A]C_SNUB_PWM_AB_F ——— nFAULT OUT2 Y'Y W\ —e
o q R303 R304
. PAD GND 100 10.0
R305 49.9 5% 0603 5% 0603
DRV8872DDAR 7 %0805 SNUB_xx_CS_P +1.0 V/A
SNUB_xx_CS_N -1.0 V/A
P16 co74 .
e Fia +/-1.5 Amaps to:
- 6.3V X7R 0805 0to 3.0V (P output)
g‘]70 MOT_REF._3Y0 3.0V 1o 0 (N output)
LU .
50V X7R 0603 N +IN +5V0 which map to
R1169 7| vs LS 0 to 65535 counts (16 bit ADC)
1.00K Cl65
1% 0805 = o0.lu
[ ]
base_brd-Pg2[2BK SNUB_AB_CS_N 8 | our Rer2 -8 SOPZRIE03 S b b D
w o NnuU er priver
u41
INA24OATPWR ~ — <
e - B 383 1 O 3 9 8 5 3 3 c
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