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NOTES - UNLESS OTHERWISE NOTED:
1. RESISTANCE VALUES ARE IN OHMS
2. CAPACITANCE VALUES ARE IN MICROFARADS

(uF)

3. ALL 0.1luF and 0.0l1uF CAPACITORS ARE FOR DECOUPLING PURPOSES AND SHOULD
BE PLACED CLOSE TO THE IC THEY ARE SHOWN NEAR ON THE SCHEMATIC.
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Main Input Connector

Dim-4
Connector

Molex B-pin
cannector

DC/DLC Bypass Connector

Input Current
Sense Twao-Phase Bidirectional Fosition & bt
DE/DE Converter osition Sensor Interfaces
»-A Current _ _ Hall Quadraiure Resolver (o Serial Absolute
Sense Sensors Encoder Digital Encoder
[Bx) {2x) (2x) {2x)
Input Yoltage
Sense
7 -A Voltage
Sense ==
Analog
Viollage Sense
i Gate - Gate
- 2
Half-Bridge S Half-Bridge S
»-A Current »-A Current
Sense Sense
P — Analog Analog
- Current Sense Curent Sense
HSMC Buffers
L
A B e e _ - HSMC Connector to FPGA
Sence Buck Gate Drive Board
7-AVoliage Enpircn supply and
Sanse - 24V Input power for off- Buck
Analog 12V Output board devices Enpiron
1 Voltage Sense 1.5A such as MAX10 3,3V Input
or Cyclene EVM 2.5V Output
S00mA
¥
Buck-Bo f
U st Buck P i
Lm5118 Enpiron e
9-52V Input - 24V Input e ;nd )
24V Dutput 5\ Output il ~ | ER31230)
154 1.5A
Resolver Excitation and
input to other bias
S-A Current supplics Buck
; Enpiron
Sensa DC Bus Current = 24V Input Logic and
= log P
Sense 3.3V Dutput Analog Power
1.0
-
7 -A Current ¥ -A Cument »=-A Current ¥ -A Current ¥ -A Current 7 -A Current )
Sense Senze Sense Sense Sense Sense MAXLD Analog
Analog Analog Analog Analog Analog Analog Connector
Cument Sense Current Sense Cumrent Sense Current Sense Current Sense Cument Sense
-4 Phase %-A Phase »-A Phase 3-A Phase % -4 Phase -4 Phase
Yollage Sense Voltage Sense "..-"{:Itage Sense Voltage Sense Voltage Sense Yollage Sense
Analog Phaze Analog Phase nakog Phase Analog Phase Analog Phase Analog Phaze
Voltage Sense Voltage Sense Violiage Sense Voltage Sense Voltage Sense Voltage Sense
: Gate . Gate : Gate Gate : Gate Gate
Hali-Bridge Half-Brid Hali-Bridge Hall-Bridge Hal-Bridge Hali-Bridge
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[4] INPUT_SNS_IN

TP1
TEST-POINT RND

0—  +—0

<INPUT_SNS_OUT [4]

TP2

[5] BOOST_DRVO_SNS_IN

F.

TP112

TEST-POINT RND TEST-POINT RND

{ BOOST_DRVO_SNS_OUT [5]

0

TP111
TEST-POINT RND

BOOST DRVO_GH

<
26A L
[4] INPUT_VOLTAGED»———— ! B 4BOOST_DRVO_SH = %] s T3
I_ M ﬁ % SILK LABEL: TP-LOOP-RED
SILK LABEL: INPUT R1 Q2 Q
0.007 SiR826DP SiR826DP BOOST OUTPUT | -
TP4 | : BOOST DRVO GL 4 80V 80V
TP-LOOP-RED 1% 60A 60A
R2 1% 3w
0.005 5W
J1 1 INPUT VOLTAGE: 9-16V AN OUTPUT VOLTAGE: 48V VDD_BOOST
] .
SILK 21
213 VDD_IO
LABEL: 3 Fr——<KREGEN_EN [26] T
BATTERY 415
g 6 c220 _| c28 _| c1 _| c2
——0.1uF —~270uF —~270uF —~270uF les |4 |5 |cee _|cr | cs
TERM BLOCK HEADER 6x1 25V 25V 25V 25V BOOST DRV1 GH TT<B2UF T<B2uF B2UF TB82UF —T<82uF —T~82uF
20% 20% 20% 20% 100V 100V 100V 100V 100V 100V
N R3 - 20% 20% 20% 20% 20% 20%
DGND 0.007
1% 26A L
J2 3w 1 2 _BOOST_DRV1_SH 1 J&T s _
NOTE: CERAMIC CAP FOR HF ELEMENTS
) ; ~ A A 220H 2 *g N
DIN § 3 T DGND © [k}
3 Q4 SiR826DP DGND
5 BOOST DRV1 GL 4 |[9 SiR826DP 80V
g 6 60A 60A
o7 - 80V
I TP113 | ) | TP114
¢ TEST-POINT RND TEST-POINT RND
KPJX-4S S 5] BOOST_DRV1_SNS_IN BOOST_DRV1_SNS_OUT [5 DGND
VDD_BOOST
DGND . .
Jas
— c219 c271 c272 c273
4 1 _ 0.1uF 0.1uF 1.0uF 1.0uF
5 2 100V 100V 100V 100V
6 3 * 10% 10% 10% 10%
—T d A o
N 39-30-1060
DGND DGND
NOTE: CERAMIC CAP FOR HF ELEMENTS
TP162 vop_12vo
TEST-POINTRND |~ D2
VDD_12V0 TP161 1 2 C9_|[0.4uF RS NP C A
TEST-POINTRND |~ VDD HB 25V | [20% <
o, NP BOOST DRVO_GH
c10 c11 [26] BOOST_DRVO_PWM_H ), S H HO [ = 100 1% — 1| TESTPOINT RND
0.1uF 4.7uF
——25v  ——25v 6 4 BOOST DRVO_SH TP166
20% 10% [26] BOOST_DRVO_PWM_L ), L Hs — 1 | TEST-POINT RND
_ R372 R373 7| ss 9 ols R7 10.0 1% BOOST DRVO GL [~ TP167
1.0K 1% 1.0K_1% g 03 TEST-POINT RND
DGND UCC27207A c A
@ RS NP R—
NP MH1 MH2 MH3 MH4 MH5 MH6 MH7 P5 P6
@ TP-LOOP-BLACK | ! 1 | TP-LOOP-BLACK
N ) .| TP8
DGND TP-LOOP-BLACK TP-LOOP-BLACK
TP163 vop_12vo ) T | P10
VDD_12V0 TEST-POINTRND |~ ba TP-LOOP-BLACK TP-LOOP-BLACK
TP164 1 2 C14|[0.4uF _R9 NP C A
TEST-POINTRND |~ VDD HB 25V | [20% < A4
c12 c13 NP DGND DGND
0.1uF 4.7uF 5 3 R10 10.0 1% BOOST DRV1 GH TP168
——sv  ——2sv 26] BOOST_DRV1_PWM_H HI HO 1 | TEST-POINT RND D3 Engineering
20% 10% 1057 E Henrietta Rd
6 4 BOOST DRV1 SH TP169 Rochester, NY 14623
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INPUT_SNS_GND C15

P11 0.1uF
~ [TEST-POINT RND 25V VDD_3V3

20%
VDD_3V3 D6 INPUT _SNS_VDD U3
gﬂgzzoszom (1l Vooa 18
p 1
u4 T11 6A N C [8] INPUT_SNS_IN )>—I3AANAZZEEe T 25v 2, S 6
3 . [ F 0.47 CF——10% ¥ VIN+ e MDAT EINPUT_CURRENT_MDAT [25]
4 iy e — § g c17 R14 220 1% VIN- & | moLkiN ﬁ INPUT_CURRENT_MCLK [4]
GND 2 2 5 1.0uF (3] INPUT_SNS_OUT >—e TH6W 5
5 vee D ——s50v 4 %) 5
GND 1 % g 0% GND1 H GND2 VDD 3V3
D1 3 4 A b c AD7403-8 c19
0.1uF
SN6501 c18 760390013 D7 INPUT_SNS_GND 25V

v 1
DGND 1.0uF 150mA MBRO0520LT1 20%
50V 0.5A
20% 20V 4

+/-64A --> +/-0.32V FULL
DGND EST-POINT RND RANGE RESOLUTION <
I__:FPQ Req = 22 DGND
Ceq = 2 x 0.47uF
F CUTOFF = 7.7kHz

[3,4] INPUT_VOLTAGE Y)>— [3,4] INPUT_VOLTAGE Y)>—
R15 R16
63.4K 5.62K
1% P13 1%
1/8W ~ [TEST-POINT RND 1/8W VDD_5V0 VvDD_3V3
us
18.35V --> 2.5V FULL < INPUT_VOLTAGE_FB [27] 18.30v --> 0.320V FULL 1 oD vDD2 L2
RANGE RESOLUTION c20 R17 EANGE ggsgLUTION c21 R18 | R19 22.0 1% . 5
e = . o o)
Req = 8. 637K | 2700pF 10.0K g | 022w 100.0_1% 1% TA6W  C22_| 50V 23 ins H VDAT 18 INPUT VOLTAGE_MDAT [25]
d - 5o 1% C = 0.22uF - Sov 1% . 47"':—1—5/" 3 ) VIN- MCLKIN -~ INPUT_VOLTAGE_MCLK [4]
C = 2700pF 10% 1/8W F CUTOFF = 7.4kHz 10% 1/3W Tso 3/212\/\} % h g - —
— ‘0
F' CUTOFF= 6.8kHz 0805 PACKAGE COMPONENTS | 4 a 5
0805 PACKAGE COMPONENTS ) g VDD 5V0 GND1 ] GND2
AD7403-8 VvDD_3V3
c23
DGND DGND 0.1uF C24
25V 0.1uF
20% 25V
| 20%
q
DGND
DGND
VvDD_3V3 RN1
. T 0
v 5%
C25 C26 1/16W
g;;\;”: ‘156({7': 5 2 88—? > . <SINPUT_VOLTAGE_MCLK [4]
20% 20% 5 vDD1 3 co 4 ST 5—<SINPUT_CURRENT_MCLK [4]
75| VDD2 YO Moo 58 7—<SBOOST_DRVO_CURRENT_MCLK [5] 53 Engineering
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BOOST_DRVO_SNS_GND c27

TP14 0.1uF
— | TEST-POINT RND 25V VDD_3V3
20%
VDD_3V3 D8 BOOST DRVO SNS VDD us
gﬂgzzoszom ' [Voos Vooa 18
p 1
u7 T21 6A N C [35] BOOST_DRVO_SNS_IN )>—FZLANAGZEL o0 T v 2, S 6
N D | n 0.47 UF—=10% | VIN+ 0 MDAT BOOST _DRVO_CURRENT_MDAT [25]
4 D2 § g c29 R22 220 1% ° VIN- & | moLkN BOOST_DRVO_CURRENT_MCLK [4]
GND ) ) 5 TouE [3.5] BOOST_DRVO_SNS_OUT ) W d
51 6ND vee 2 -T- 4 GNDT A GND2 2
o1 |1 , . A . 20% H VDD_3V3 +/-45.71A --> +/-0.32V FULL
[ F AD7403-8 car RANGE RESOLUTION
N SN6501 c30 760390013 D9 BOOST DRVO_SNS_GND 0.1uF Reqg = 22
DGND 1.0UFS=  150mA MBRO520LT1 25V Ceq = 2 x 0.47uF
gg\j gf\f 20% F CUTOFF = 7.7kHz
(]
q
DGND TEST-POINT RND 7
TP15 DGND
BOOST DRV1 SNS GND  C32
TP16 0.1uF
— | TEST-POINT RND 25V VDD_3V3
20%
VDD_3V3 D10 BOOST DRV1 SNS VDD u10
gﬂgzzoszom ' [Voo; Vooa 18
p 1
U9 T31 6A N C [35] BOOST_DRV1_SNS_IN )>—F23AANAZEL o T %v 2, S 6
13 9 | n 0.47 UFm=10% ) VIN+ 0 MDAT BOOST DRV1_CURRENT_MDAT [25]
4 D2 § g c34 R4 220 1% ° VIN- & | Mok BOOST DRV1_CURRENT MCLK [4]
GND ) ) 5 TouE [3.5] BOOST_DRV1_SNS_OUT )—1 W d
51 6ND vee 2 -T- 4 GNDT A GND2 2
o1 |1 , . A . 20% H VDD_3V3 +/-45.71A --> +/-0.32V FULL
[ F AD7403-8 6 RANGE RESOLUTION
N SN6501 c35 760390013 D11 BOOST DRV1 _SNS_GND 0.1uF Reqg = 22
DGND 1.0UFS=  150mA MBRO520LT1 25V Ceq = 2 x 0.47uF
50V 0.5A 20% _
20% 20v ‘ F CUTOFF 7.7kHz
DGND TEST-POINT RND 7
TP17 DGND
[3,5] BOOST_DRV1_SNS_IN > < BOOST_DRV1_SNS_OUT [3,5]
[3,5] BOOST_DRVO_SNS_IN ) { BOOST_DRV0O_SNS_OUT [3,5]
TP18 TP19
TP20 P21 ] ]
L t+—]
N VDD_5V0 VDD_5V0 vz N ° TP22
VDD_5V0 VDD_5V0 U1 TP23 . - ]
. ~ ] R26 z z R28
zZz = 0,
1% 1 B 7 ok v — ve out H . < 1_FBK_BOOST_DRV1 [27]
e . x: ouT < |_FBK_BOOST_DRVO [27] Viow v+ 1.0K_1%
1110w 1.0K_1% srion |2 c38 R365
SFDN |2 L R3e4 6 | ReF 0805 ——0.047u€ 10K 1%
6 | REF 0805 ——C37 1.0K_1% +/- 35.71A --> 0-2.5V FULL 2 +/- 35.71A --> 0-2.5V FULL
R30 a0 2 0.047 RANGE RESOLUTION R29 % e & RANGE RESOLUTION
1K_1% 0.1uF o Reg = 0.5k 1% ——25v [71999-10 N Reg = 0.5k
1% ——25v  [T1999-10 N C = 0.047uF 1110w 20% DGND  DGND C = 0.047uF
1ow 20% DGND  DGND F CUTOFF = 6.8kHz F CUTOFF = 6.8kHz
DGND DGND
DGND DGND

DGND
DGND
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TP160
TP-LOOP-ORANGE

60.5V --> 2.5V FULL
RANGE RESOLUTION
Reqg = 9.59%k

C = 2700pF

F CUTOFF = 6.15kHz

[6] DCBUS_SNS_IN  >>—

— DCBUS_SNS_OUT [6]

VDD_DCBUS
P24 [ | ) ] TP2s
TEST-POINT RND TEST-POINT RND
VDD_BOOST VDD_DCBUS
| c2e7 | coes c269 | co70
J4 R31 0.032 TT<B82uF T<82uF 82uF TB82uF
1 _ TP26 100V 100V 100V 100V
12 VAN 1 | TPLOOP-RED 20% 20% 20% 20%
DCBUS 3 % W
312
; .
TERM BLOCK HEADER 4x1
DGND DGND
TP27 DCBUS SNS GND C43
~ | TEST-POINTRND 0.1uF
25V VDD_3V3
20%
VDD_3V3 D12 DCBUS_SNS_VDD u13
Xg;zoszom il B~ vooa |8
T4 20V R32 22.0 1% Z
u14 [6] DCBUS_SNS_IN >>—=¢ 'S o
, 1 6A_pr c 1% T 6W 04(;43F_T_?(5)},2|_§. VIN+ a MDAT ‘3:2§DCBUS_CURRENT_MDAT [25]
4 o2 P2— § g cas R33 20 1% T VIN- < | MoKk DCBUS_CURRENT MCLK [4]
GND 2 2 5 1.0uF (6] DCBUS_SNS_OUT  >>—o- TA6W 5
5 vce —_— s0v 4 7] 5
GND 1 § 0% GND1 H GND2 VDD 3V3
b1 3 4n_pF © AD7403-8 ca7_ +/-10A --> +/-0.32V FULL
Ju
AN SN6501 Cc46 760390013 D13 25V RANGE RESOLUTION
DGND 1.0uF—=— 150mA MBRO0520LT1 DCBUS_SNS_GND 20% Req = 22
50V 0.5A Ceq = 2 x 0.47uF
20% 20V { F CUTOFF = 7.7kHz
DGND TEST-POINT RND A\
TP28 DGND
VDD_BOOST VDD_BOOST
R363
0.0
R35
) | 18.7K
1%
1/8W VDD_5V0 VDD_3V3
R34
232K TP127 Y18
1% 1 8
18w TEST-POINT RND 60.16V --> 0.320V FULL | Vo1 o | VP2
C49 R37 R38 22.0 1%
RANGE RESOLUTION . : . o
Req = 99.47 — 2&?“ 1%'0—% 1% 16w fng_Lg&V |—0§ VIN+ z MDAT 3 gDCBUS_VOLTAGE_MDAT [25]
= T T A VIN- MCLKIN Q:Z DCBUS_VOLTAGE_MCLK [4]
4K DCBUS_VOLTAGE_FB [27] C = 0.22uF 10% 13w 'fgj’g ?/21'ng% " 9
F CUTOFF = 7.3kHz | o . 2 5
ND1 H GND2
c48 R36 VDD_5V0 ©
2700pF 10.0K AD74038 VDD_3V3
== sov 1% A4 C51
10% 1/8W DGND 0.1uF c52
25V 0.1uF
20% 25V
| 20%
.
DGND AN
DGND AN
DGND
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VDD_DCBUS

c53 C54 C55 C56 R40
1.0uF 1.0uF 4.7uF 4.7uF 1.00M_1% u16 VCC c57
——100V 100V 100V 100V 1% il Voo |16 1.0uF
10% 10% 20% 20% 1/10W 50V
4|y 20%
o 18 C58 |[0.1uF H
¢ ¢ HB 25V | [20% WJ Q5
DGND | STS5N15F3
VDD_24V0
DGND 7| ho |12 4 5A _
150V
L3 D14
— ||
hs |20 _ 1 2 A b c _ _ | TP20
_ 5 5 27uH 13A : TP-LOOP-RED
c59 RAMP
0.1uF c60 R4 D15 MBRS3200T3 c61 c62 c63 c291
25V 680pF 100K_1% MBRS3200T3 3A 10uF 10uF 10uF | 100uF BUCK-BOOST
20% 50V 1% 11 12 3A 200V R42 50V 50V ——50V <63V
5% 1110w * SYNC cs <| 200v 0.0 20% 20% 20% 20% 24v @ 1.5A
vce 3ot R43 0.050_1% _
DGND csG 113 1% /AW ¢
R45
R44 9.31K_1% TP30
100K_1% 1% N il o ) ] DGND R47
1% 1/10W DGND | 4.30K_1%
1/10W 17 15 R46 0.0 _ 4 Q6 TP-LOOP-ORANGE 1%
VCCX LO STS5N15F3 R48 1710w
= ) 2 VDD_24V0 5A 24.9K_1%
UVLO = 8V - uvLo TEST-POINTRND  ~ [ 1s0v P -
C64 R49 vouT 12 TP31 1/10W
0.1uF 16.9K_1% D16
——25V 1% DGND W GREEN
20% 1/10W g L8 X 2mA
1? AGND Vf=2.1V
PGND o
21 pPAD comp |2 p RS0
1.33K_1%
LM5118 C65 1% N
470pF 1/10W DGND
DGND N 50V
DGND 10%
|—f\/\/— N/
DGND
C66 R51
P32 0.047uF  17.4K_1%
VDD_24V0  TEST-POINT RND 25V 1%
R52 10% 1/10W VDD_24V0
NP
R53
110K_1%
1% c67 c68
1/10W 1.0uF 0.1uF
DGKID < 12v0_POK (8] 50V 50V
u17 20% 10%
AVINO_12V0 R54 10K_1% 8 16 _
P33 [ 1% 1/10W 1 ESK mm 17
TEST-POINT RND 715\ VDD_12V0
VDD 12V0 DGND _. TP34
- _ R56 . A NP 8] SYNC) 12 | cone BoOT |18 1C.?)?,IF TP-LOOP-ORANGE
10K_1% 0.0 R57 20 lsov 3.9A
1% AVIN swi |2 20% 1 2 1] TPss
3 y g
1/10W AVINO_12V0 19 | o oW 10 T ) 4 33uH TP-LOOP-RED
0O~
R58 0.0 R59 6 'H 12V @ 1.5A
DGND NP RCLX
cr1 C70 | | 8200pF 3 13 4
470F == 25V | [5% s LGATE Q7 c74 c73 c285
25V —lale| S14880EY cr2 4.7uF 470F | 100uF
10% 11 14 6A 120pF =25V 25V 1~ 25V
DGND BOOST PGND 60V R62 10% 10% 20%
0.0 R61 2 4 12V FB 140K_1%
TEST-POINTRND [ FSw FB
18 5 c75 5.10K_1%
_ 21 | AGND Ccomp 330pF R63 12V FB
FSW TIED TO GROUND = 500kHZ SWITCHING PAD 50V 5.23K_1%
10%
NOTE: SYNC MASTER ER3125Ql ° R65
DGND R66 10K 1%
6.81K_1% 1% ~
1% 1/10W
1/10W _
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TP38
TEST-POINT RND

[7,8] SYNC

[7,8] SYNC

TP37 VDD_24V0
[7.8] 12V0_POK?, TEST-POINT RND -_‘ T
R68 R69 )
R67 NP NP
0.0 c76 c77
1.0uF 0.1uF
50V 50V
u18 20% 10%
DGND AVINO 5V0  R70 10K 1% 8 16 _
- 19"~ oW 1| POK PVIN 777
1 2 EN PVIN
71 0u ?9 _- TP39
DGND TP-LOOP-ORANGE
VDD_5V0 R71 NP 3V3_SYNC 12 15 c78
L R AANANE
R73 SYNC BOOT —_l 1.0uF VDD_5V0
NP 0.0 . A R72_ 20 50V 1.9A
AVIN swi L2 20% 1 2 .| TP40
AVINO 5V0 19 | o oWa |10 1 ) 5 2200 TP-LOOP-RED
R74
A NP 0.0 R75 6 | roLx “"° (I?BG 5V @ 1.5A
c80 C79 | |8200pF 3 13 4 |E '
470F == 25V | [5% s LGATE Q8 c82 c83 c287
25V | S14850EY c81 10uF 10uF 47uF
DGND 10% 11 14 6A 390pF =16V ——16V —— 16V
R243 0.0 3V3 SYNC BOOST PGND | 60V 10% 10% 20%
330 1% R77 2 4 5V FB
TEST-POINT RND [ FSw FB
- 18 5 c84 5.10K_1%
. _ 21 QSSD Ccomp 470pF R79
P15 50V 5V FB
10% 226K_1%
TEST-POINT RND ER3125Ql R82
DGND R81 10K_1%
4.87K_1% 1%
1% 1110w
1110w
DGND
VDD_24V0 TP42 ;
T : VDD_24V0
78] 12v0_POKS TEST-POINT RND D_
R84 R85 |
NP NP
R83 c85 c86
0.0 1.0uF 0.1uF
50V 50V
u19 20% 10%
DGND AVINO 3V3  R86 10K 1% 8 16 _
P43 [ 1% 110W 1 EgK mm 17
TEST-POINT RND 71w _- TP44
DGND TP-LOOP-ORANGE
VDD_3V3 R87 NP 5V0_SYNC 12 15 cs7
L RO AN
R89 SYNC BOOT —_l 1.0uF VDD_3V3
NP 0.0 . . R88_ 20 50V 1.9A TP45
AVIN swi |2 20% 1~y 2 o T ]
AVINO 3V3 19 10 T L6 22uH -
R90 AVINO Sw2 e H TP-LOOP-RED
o~ NP 0.0 R91 6 | heix 5%2 S sy e 1om
c89 C88 | |8200pF 3 13 4 ]
470F == 25V | [5% s LGATE Q9
25V lale| Si4850EY c90
DGND 10% 11 14 6A 680pF co1 c288
BOOST PGND
60V R95 22uF 47uF
TEST-POINTRND [ — 330 1% R93 2| o 4 __3vaFB ' 31.6K_1% ——63v —— 16V
TP46 5.10K_1% 1% 20% 20%
R244, 00  5V0 SYNC 18 5 co2 R94 1/10W
N 21 QSSD Ccomp 680pF
- 50V 3V3 FB
5% R96 T24K_1%
ER3125Ql
DGND R97 R98
TP116 3.32K_1% 10K_1%
TEST-POINT RND 1% 19
1110w 1110w
NOTE: 5V0 AND 3V3 SUPPLIES ARE SYNC SLAVES. INITIAL SWITCHING FREQUENCIES

VDD_24V0

ARE SET TO 420kHZ.
FREQUENCY SHOULD BE BETWEEN 1.1 AND 1.5 TIMES THE SLAVE SWITCHING
FREQUENCY.

THE 5V0 AND 3V3 SWITCHERS ARE GETTING THEIR ENABLES FROM THE 12V POWER

OKAY.

THIS RESULTS IN A 24V0->12V0->(5V0 & 3V3)

POWER SEQUENCE.

THIS SATISFIES THE CONDITION THAT THE MASTER SWITCHING

DGND
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29

28

27

26

VDD _DCBUS

U208
TP47
25 1 bypD1 AvoD |22 1
TP48 TP49
VDD_3V3 VDD 12 ] . oA
DGND TP50 44 C96 || 0.1uF
45 19 13 BST_A 25V || 20%
o5 ® » VDD_SPI/BIAS DVDD = 1 [26] HSMC_DRVO_PWM_UH§< 7 INH_A 43 R99 10 1%
OAUE R101 R100 co7 cos co9 [26] HSMC_DRVO_PWM_UL INL_A GH_A 1% 18w <DRVO_GH_U [10]
25V 10K_1% 2 10K_1% 1.0uF 2.2uF 1.0uF TP51 42
20% 1% 1% 50V T—25v =50V SH_A KDRVO_SH_U [10]
1/10W 1/10W 20% 10% 20% . 41 R10. 1.0 1%
DGKID GL A 1% N TRwW <DRV0_GL_U [10]
[9] DRVO_OCTWn  D>—o 1| 5etw % sLalg0 s
2 | DGND TP52
[9,26] DRVO_FAULTn > FAULT . DGND
BsT B |32 c100]| _0.1uF
— 0,
DRVO_EN 12 | o\ GaTE [26] HSMC_DRVO_PWM_VH§< 12 INH_B 38 VIl 20% R103 10 1%
P19 [26] HSMC_DRVO_PWM_VL INL_B GH_B . W <{DRVO_GH_V [10]
1 8 1 bc caL CP1 w—ALCW 183 sH.B L ¢ DRVO_SH_V [10]
0.22uF . 36 R104 1.0 1%
25V GL B % TEW <DRVO_GL_V [10]
9 SL MA B
[17,26] DRV_SCLK > ’ SCLK/OC_ADJ 1 10% SL B 3
o CP2 TP54
[17,26] DRV_SOMI > SDO/GAIN DGND
5 [
[17,26] DRV_SIMO > SDI/M_OC 34 C102|| 0.1uF
i — 3 17 BST_C 25V || 20%
[26] DRVO_CSn > SCS/IM_PWM DTC [26] HSMC_DRVO_PWM_WH o> 18 INH_C 33 R105, 1.0_1%
[26] HSMC_DRVO_PWM_WL INL_C GH_C 5 s {DRVO_GH_W [10]
oD 148 R106 — _ 1% 1/8W
0,
GND 32 152_1& Tpi_ sH_c |2 {DRVO_SH_W [10]
GND
24 49 1/8W 31 R107, 1.0 1%
AGND PPAD/GND WITH 1-OHM RESISTOR, DEAD TIME IS 50ns GL—C 1% 1/8W <DRV0—GL—W [101
THIS IS MINIMUM FOR DRV8303 30 SL MA C
DRV8303 st
DGND PoCh Fomane . | CAN BE ADDED N ROUTE SL_MA_x SIGNALS DIRECTLY TO
DGND e DGND SOURCE OF LOW SIDE FET FOR EACH PHASE.
DO NOT TIE TO GROUND PLANE EXCEPT AT
] b
TP56
TEST-POINT RND
VDD_3V3 VDD_3V3
R108 R109
1K_1% 1K_1%
1% 1%
VDD_3V3 1/10W 1/10W
| VDD_3V3 VDD_3V3 < <
c103 c104 D17 D18
VDD_3V3 0.1uF 0.1uF
u21 25V 25V
U20C SN74AHC1G04DBVR 20% 20%
) C105
REF/2 20 0.1uF >O—4
E REF 25v l26] DRVO_EN_GATEN DGND DGND [9,26] DRVO_FAULTn TPs7 [9] DRVO_OCTWn TPS8
20% " — TEST-POINT RND — TEST-POINT RND
- VDD_3V3
> DGND D3 Engineering
~ SN1 o1 121 u22 1057 E Henrietta Rd
P + SN74AHC1G08DBVR . . Rochester, NY 14623
~ VV\—© N p. (585) 429-1550  f. (585) 429-1551
REF/2 DGND 0 D3 En g ] n e er] n g www.d3engineering.com
1 \
) 4 _ DRVO EN Define | Design | Depl O_y Low Voltage DC to DC and Dual Axis Motor Control Board
[26] DRVO_EN_GATE P > > j
SN2 N s02 22 T(;lll11% - Phase 0: Inverter Gate Drivers
<= sP2—VV\—e-t 1% o7 D3Enai . SIZE  [CAGE CODE DWG NO REV
1/10W WWW. ngineering.com - -
DRV8303 N TEST-POINT RND g g B 3V6D5 SCH-072004001
DGND
SCALE DWN BY: [APRVD BY: SHEET
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VDD_DCBUS

VDD_DCBUS VDD_DCBUS
© Q10 © Q11 © Q12
E SiR870DP E SiR870DP E SiR870DP
> 4 100V > 4 100V > 4 100V
[9] DRVO_GH_U > 6OA [9] DRVO_GH_V > 6OA [9] DRVO_GH_W » 6OA
— || — || — ||
L L L
R112 0.010_1% R113 0.010_1% R114 0.010_1%
[9] DRVO_SH_U > % % <DRVO_INV_U [10] [9] DRVO_SH_V ), II % % <DRVO_INV_V [10] [9] DRVO_SH_W > 1 FAAN <DRVO_INV_W [10]
1% 3W 1% 3W 1% 3W
w0 0 w0
Q13 Q14 Q15
> 4 |1 SiR870DP > 4 |1 SiR870DP > 4 |1 SiR870DP
[9] DRVO_GL_U ), 100V [9] DRVO_GL_V ) 100V [9] DRVO_GL_W > 100V
—lalo| 60A alo| 60A —|eufen| BOA
L DRVO_INV_U_SNS [11,12] L DRVO_INV_V_SNS [11,12] L DRVO_INV_W_SNS [11,12]
N4 N4 N4
DGXb <DRVO_SH_U_SNS [11,12] DGXb <DRVO_SH_V_SNS [11,12] DGXb < DRVO_SH_W_SNS [11,12]
J5
[10] DRVO_INV_W> 1
[10] DRVO_INV_V 2> 2
[10] DRVO_INV_U 13
4
N ; 1755752
DGND
D3 Engineering

1057 E Henrietta Rd

Rochester, NY 14623

p. (685) 429-1550 f. (585) 429-1551
www.d3engineering.com
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[10,12] DRVO_SH_U_SNS >

< DRVO_INV_U_SNS [10,11,12]

[10,12] DRVO_SH_V_SNS ¢ DRVO_INV_V_SNS [10,11,12] [10,12] DRVO_SH_W_SNS  DRVO_INV_W_SNS [10,11,12]
TP59 TP60 TP61 TP62 TP63 TP64
VDD_5V0 VDD_5V0 vz N ° TP65 VDD_5V0 VDD_5V0 uzs N TP66 VDD_5V0 VDD_5V0 u24 N ° TP67
+ . + . + .
R115 z z R245 1 R116 z z R246 . R117 z z R247 .
0y 0y 0y
v v+ out H- +—< I_LFBK_DRVO_U [27] v v+ ouT H——AAA~— { 1_FBK_DRVO_V [27] v v OUT H— A~ { 1_FBK_DRVO_W [27]
1/10W v+ 1.0K_1% 1/10W v+ 1.0K_1% 1/10W v+ 1.0K_1%
sapN -8 0805 8 0805 sapN -8 0805
6 | cer SHDN ——c222 { R366 6 | ner SHDN ——c223 { R367 6 | ner SHDN ——c224 { R368
a 0.022uf 1.0K_1% a 0.022uf 1.0K_1% a 0.022uf 1.0K_1%
R118 c107 = R119 c109 = R120 c111 =
1K_1% 0.1uF © 1K_1% 0.1uF © 1K_1% 0.1uF ©
1% ——25v  [T1999-10 A4 = 1% ——25v  [T1999-10 A4 = 1% ——25v  [T1999-10 N
1110w 20% DGND  DGND 1110w 20% DGND  DGND 1110w 20% DGND  DGND
DGND DGND DGND DGND DGND DGND
DGND DGND +/- 25A --> 0-2.5V FULL DGND +/- 25A --> 0-2.5V FULL
+/- 25A --> 0-2.5V FULL RANGE RESOLUTION RANGE RESOLUTION
RANGE RESOLUTION Req = 0.5k Req = 0.5k
Req = 0.5k C = 22,000pF C = 22,000pF
C = 22,000pF F CUTOFF = 14 kHz F CUTOFF = 14 kHz
F CUTOFF = 14 kHz
[10,11,12] DRVO_INV_U_SNS vDD_5V0 vDD_3v3 [10,11,12] DRVO_INV_V_SNS vDD_5V0 vDD_3v3 [10,11,12] DRVO_INV_W_SNS vDD_5V0 vDD_3v3
u26 u28 u27
Tg% 1 Vo1 vop2 |2 Tg@i 1 Vo1 vop2 |2 Tg@i 1 Vo1 vop2 |2
1% 5 1% 5 1% 5
8w g VIN+ e MDAT 3 DRVO_U_VOLTS_MDAT [25] vew § VIN+ e MDAT 3 DRVO_V_VOLTS_MDAT [25] 8w g VIN+ e MDAT 3 DRVO_W_VOLTS_MDAT [25]
| VIN- & | moLkN el L DRVO_UVOLTS MCLK [12] | VIN- & | moLkN el DRVO_V_VOLTS_MCLK [12] | VIN- & | MmoLkiN el L DRVO_W VOLTS_MCLK [12]
R124 4 2 5 R125 4 2 5 R126 4 2 5
c12 100.0_1% GND1 H GND2 VDD_3V3 c113 100.0_1% GND1 H GND2 VDD_3V3 c114 100.0_1% GND1 H GND2 VDD_3V3
2.2uF 1% AD7403-8 2.2uF 1% AD7403-8 2.2uF 1% AD7403-8
—= o2sv 1/3W c115 —_ 25V 1/3W c116 —_— 25V 1/3W c117
10% 0.1uF 10% 0.1uF 10% 0.1uF
——25v ——25v ——25v
20% 20% 20%
DGND VDD_5V0 DGND DGND VDD_5V0 DGND N VDD_5V0 DGND
DGND
60.16V --> 0.320V FULL C118 60.16V --> 0.320V FULL C119 C120
RANGE RESOLUTION v RANGE RESOLUTION v 60.16V  --> 0.320V FULL v
Req = 99.47 v, Req = 99.47 o, RANGE RESOLUTION o,
C = 2.2uF C = 2.2uF Req = 99.47
F CUTOFF = 731Hz DGND F CUTOFF = 731Hz DGND C = 2.2uF DGND
F CUTOFF = 731Hz
[10,11,12] DRVO_INV_U_SNS )
[10,11,12] DRVO_INV_V_SNS
[10,11,12] DRVO_INV_W_SNS Y>————— R384 R385 R386
232K 232K 232K
1% 1% 1%
1/8W 1/8W 1/8W
P68
]
-
D3 Engineering
P70 K V_FBK_DRVO_U [27] 1057 E Henrietta Rd
Rochester, NY 14623
V_FBK_DRVO_V [27 ;
60.5V --> 2.5V FULL < V_FBK_DRVO_V [27] D3 E.n .i.n e e.r.i.n p. (585)429-1550 . (585) 429-1551
RANGE RESOLUTION < V_FBK_DRVO_W [27] g g www.d3engineering.com
Req = 9.59%k . . Low Voltage DC to DC and Dual Axis Motor Control Board
€ = 22,000pF c121 R130 c122 R131 c123 R132 Define | Design | Deploy
F CUTOFF = 754Hz ——0.022uF 10.0K ——0.022uF 10.0K ——0.022uF 10.0K DRVO: Voltage and Current Feedback
. ) SIZE  [CAGE CODE DWG NO REV
| | www.D3Engineering.com | 3V6D5 SCH-072004001 -
Y Y SCALE DWN BY: [APRVD BY: SHEET
DGND DGND DGND Thursday, May 19, 2016 11 WAS PW 1 oF 28
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Cc221
0.1uF

25V
20%

DGND

[4,20,26] SD_MCLK >

C139
1.0uF

50V
20%

[-]

DRVO_U_ISO GND G124
TP71 0.1uF

NG|

O|N|H

REV

TEST-POINT RND 25V VDD_3V3
20%
VDD_3V3 D19 DRVO_U_ISO_VDD U30
MBRO520LT1 L T oor Vooa 18
5 0.5A . P +/- 32A CURRENT MEASUREMENT
u29 v [10,11] DRVO_SH_U_SNS 3>—RIS8\ A ~2201% o
1 6 A c % T16W C125 | 50V 2 P 6
3 . [ F ATpF——5% ¥ VIN+ e MDAT EDRVO_U_CURRENT_MDAT [25]
4| oo iy e — % § 10.11) DRVO_INY_ 1SS Sy_R1%% 20 1% LA VN & | MmoLkN ﬁ DRVO_U_CURRENT_MCLK [12]
vee L2 2 5 cize U9 _INV_U_ % T16W o
51 6ND 2 T LOuF 4 GNDT A GND2 2
b1 I 50V H VDD _3V3
3 ‘A _pr c 20% AD7403-8
c128
SNEso1 c127 760390013 D20 DRVO_U_ISO_GND 0.1uF
DGND 10uFS—  150mA MBRO520LT1 25V
50V 0.5A 20%
20% 20V ]
DGND
—1 TEST-POINT RND 7
TP72 DGND
DRVO_V _ISO GND  C129
TP73 0.1uF
~ | TEST-POINT RND 25V VDD_3V3
20%
VDD_3V3 D21 DRVO_V_ISO_VDD uUs2
MBRO520LT1 L Toor Vooa 18
6 0.5A . P +/- 32A CURRENT MEASUREMENT
U31 v [10,11] DRVO_SH_V_SNS Dy—RIZ5 A 220 1% o
1 6 A c % T16W  C130 | 50V 2 P 6
3 . [ F ATpF——>5% ¥ VIN+ e MDAT EDRVO_V_CURRENT_MDAT [25]
4| oo D2 —'2 . § g ] 1oy [10.1) DRVO_NV_V_SNS ¥ R136 ?/21'2\/\)% VIN- g MCLKIN ﬁ DRVO_V_CURRENT MCLK [12]
5| e vee D ——1.0uF N 7] o2 |8
G o1 L1 50V G H G VDD_3V3
3 ‘A _pr c 20% AD7403-8
c133
SNES01 c132 760390013 D22 DRVO_V_ISO_GND 0.1uF
DGND 10uFS—  150mA MBRO520LT1 25V
50V 0.5A 20%
20% 20V )
DGND
—1 TEST-POINT RND 7
TP74 DGND
DRVO_ W _ISO_GND  C134
TP75 0.1uF
~ | TEST-POINT RND 25V VDD_3V3
20%
VDD_3V3 D23 DRVO_W_ISO_VDD U34
MBRO520LT1 ¢ ' [Voos Vooa 18
7 0.5A . P +/- 32A CURRENT MEASUREMENT
U33 1 oa 2 . [10,11] DRVO_SH_W_SNSY>—RISIA A 220 1% ) o 5
% T16W  C135 | 50V P
3 X [ F P ey ¥ VIN+ e MDAT DRVO_W_CURRENT_MDAT [25]
D2 o 1P v VIN- MCLKIN DRVO_W_CURRENT_MCLK [12]
4 1 GND ) ) 5 c1ag 110111 DRVO_INV_W_SNS o138 e 3
5| e vee D ——1.0uF D1 7] o2 |8
G o1 L1 50V G H G VDD_3V3
3 “A_pr c 20% AD7403-8
c138
SNES01 c137 760390013 D24 DRVO W _ISO_GND 0.1uF
DGND 10uFS—  150mA MBRO520LT1 25V
50V 0.5A 20%
20% 20V )
DGND
—1 TEST-POINT RND 7
TP76 DGND
RN3
0
5%
1/16W
U35 C1._1 5 4 DRVO_W_VOLTS_MCLK [11] D3 Englneerl_ng
C13 6 3 1057 E Henrietta Rd
VDD1 DRVO_V VOLTS MCLK [11]
3 C10 C1 2 7 2 > Rochester, NY 14623
VDD2 Yo DRVO_U_VOLTS_MCLK [11] . .
vop2 VoI C1 1 A E p. (585)429-1550 . (585) 429-1551
Y2 11 C12 ng]neer]ng www.d3engineering.com
13 c13
1G Y3 f———— . . )
va S 817451 817(5) g g $ DRVO_W_CURRENT MCLK [12] Define | De519n | Depl oy Low Voltage DC to DC and Dual Axis Motor Control Board
CLKIN Y5 - S 53— DRVO_V CURRENT_MCLK  [12]
= DRVO_U_CURRENT_MCLK [12] . .
GND1 >%—’\/\/‘%1< DRVO: In-Phase Current Sigma Deltas
g“gg RNA i i SIZE  |CAGE CODE DWG NO
0, www.D3Engineering.com | 3V6D5 SCH-072004001
(]
CDCLVC1106 1/16W
SCALE DWN BY: APRVD BY:
Monday, May 16, 2016 141 WAS JPW
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Us3 VDD_IO SHIFTS SIGNALS COMING Usa VDD_IO VDD_5V0 Uss SHIFTS SIGNALS COMING
FROM THE MOTOR FROM 5.0V FROM THE FPGA FROM 2.5V
vee 14 TO 2.5V vee 4 L TO 5.0V
[26] DRVO_SER RX 2> g 1Y 1A ¢§—§ DRVO_SER_DATA RX [14] [26] DRVO_QHR_U Hg 1y 1A g DRVO_QUAD_HALL RESOLVER U [14] [26] DRVO_SER_CLK z—g. 1A 1y gﬂ DRVO_SER_DATA_CLK [14]
[26] DRVO_QR A >> 5 2y 2A b5 DRVO_QUAD_RESOLVER_A [14] [26] DRVO_QHR_V 5 2Y 2A g DRVO_QUAD_HALL_RESOLVER_V [14] [26] DRVO_SER_TX ) 2A 2Y 5 DRVO_SER_DATA TX [14]
[26] DRVO_ QR B > 3y 3A J13 DRVO_QUAD _RESOLVER B [14] [26] DRVO_QHR_W 3y 3A J13 DRVO_QUAD_HALL_RESOLVER W [14] [26] DRV1_SER_CLK 5 3A 3Y [ DRV1_SER DATA CLK [22]
[26] DRVO_QR Z 4y 4A DRVO_QUAD_RESOLVER _Z [14] [15] DRVO_RESOLVER_ERR_BUFF {{—— 4y 4A DRVO_RESOLVER_ERR  [15] [26] DRV1_SER_TX 4A 4y DRV1_SER_DATA_TX [22]
VDD_IO 1 VDD_IO 1] I VDD_5V0
2| 10E 7| 10E 10E 7
20E 7 c280 10 | 20E 7 7 20E g c141
C140 10 | 295 20E 20E
0.1uF 13 % GND 0.1uF 13 % GND GND % 13 0.1uF
50V 50V 50V
10% 74LV4T125 10% 74LV4T125 74LV4T125 10%
DGND T DGND T 1 DGND
DGND DGND DGND
__ DRVO QUAD HALL U P ___DRVO QUAD A P
R139 R140
VDD 5v0 60.4_1% VDD 5v0 60.4_1%
| 1% C142 ! 1% C143
uss 1/8W 2.20F us9 1/8W 2.20F
> ; vee A g Il [14] DRVO_QUAD_A ; yee A g H
[14] DRVO_QUAD_HALL U Y»——2%1R0O B _ _ ; RO B
ooz 604 1%  10% [14] DRVO_MTR_SER_DATA_CLKSS oz 604 1%  10%
VDD 50 GND Y ~ 1% DGND GND Y 1% DGND
= 1ok a3 ST490ABDR 8w ST490ABDR 8w
17
o 1% VDD_5V0 DRVO_QUAD HALL U N DGND VDD_5V0 DRVO_QUAD A N
1/10W v v
C145 C146 DRVO SER DATA CLK N
C144 0.1uF 0.1uF DRVO_SER _DATA CLK P
0.1uF 50V 50V
R144 50V DGND 10% 10%
4.70K_1% 10% __ DRVO QUAD HALL V P ___DRVO QUAD B P
1% _ DRVO_SER _DATA RX P DGND DGND
1/10W DGND
U40 R146 R147
R145 VDD 5v0 60.4_1% VDD 5v0 60.4_1%
14 56.0_1% | 1% c148 ! 1% C149
VDD 1% c147 u41 1/8W 2.20F u42 1/8W 2.20F
12 . 1 8 1 8
N A 11w 20 >Vce Ak I' >Vee Ak H
[25] DRVO_SER_TX_EN_BUFF > > RE | [14] DRVO_QUAD_HALL V)>———%1 RO B |5 R149 25V [14] DRVO_QUAD B 3RO Bfgp R150 25V
[14] DRVO_MTR_SER_DATA RX R DI Z =—= 0 ) DI Z f—x 0 s
s |1 R148 25V oo v B 60.4_1% 10% M e 60.4_1% 10%
56.0_1% 10% ~ 1% DGND ~ 1% DGND
4 1% DGND R151 1/8W R152 1/8W
DE , Lo 1110w 10K 1% ST490ABDR 10K 1% ST490ABDR
¢ 1% VDD_5V0 DRVO_QUAD HALL V N 1% VDD_5V0 DRVO_QUAD B N
5 DRVO SER_DATA RX N 1/10W v 1/10W v
[14] DRVO_MTR_SER_DATA_TX Y»———31p ° c150 C151
0.1uF 0.1uF
— 50V 50V
1 1 J6 DGND 10% DGND 10%
6| oo “g? 5 2 HEADER2x1
71 D Neo |13 . DGND DGND
G C . = __ DRVO_QUAD HALL W P _ DRVO QUAD Z P
1 J7
DGND LTC1687 2 HEADER2x1
R153 R154
= VDD 5v0 60.4_1% VDD 5v0 60.4_1%
| 1% c152 ! 1% C153
u43 1/8W 2.20F u44 1/8W 2.20F
DRVO SER DATA TX_N
- T %; vee A g Il 14] DRVO_QUAD_Z ; poe 2 g H
DRVO_SER DATA TX P (14] DRVO_QUAD_HALL W 3RO B R155 25V (4] _QUAD_Z3; 3RO B R156 25V
oo v B ® 60.4_1%  10% M e ® 60.4_1% 10%
~ 1% DGND ~ 1% DGND
R157 1/8W R158 1/8W
10K 1% ST490ABDR 10K 1% ST490ABDR
1% VDD_5V0 DRVO_QUAD HALL W N 1% DRVO_QUAD Z N
1/10W v 1/10W VDD_5V0 v
C154
0.1uF C155
50V 0.1uF
VDD_24V0 VDD_5V0 DGND 10% DGND 50V
J8 10%
VDD_12V0| VDD_3V3 HEADER4x2 DGND °
— DGND
7 8
5 6 D3 Engineering
3 4 J9 1057 E Henrietta Rd
1 2 1 2 DRVO QUAD HALL U P . . Rochester, NY 14623
DRVO_QUAD HALL U N 3 4 DRVO_QUAD HALL V_P p. (585) 429-1550 f. (585) 429-1551
— DRVO_QUAD_HALL_V_N 5 6 DRVO_QUAD_HALL W_P D3 E n g ] n e er] n g www.d3engineering.com
DEFAULT TO 5V DRVO QUAD HALL W N 7 8 DRVO QUAD A P
DRVO_QUAD A N 9 10 DRVO_QUAD B P : 3 Low Voltage DC to DC and Dual Axis Motor Control Board
DRVO QUAD B N 11 A DRVO QUAD Z P Define | Design | Deploy
DRVO_QUAD Z N 13 14 DRVO_SER DATA CLK P
DRVO SER DATA CLK N 15 16 DRVO SER DATA TX P DRVO: Position Feedback Interface, Transceivers, & Buffers
DRVO_SER DATA TX N 17 18 DRVO_SER _DATA RX P
DRVO_SER DATA RX N 19 20 . . SIZE [CAGE CODE DWG NO REV
7580 @ www.D3Engineering.com B VD5 SCH-072004001 )
DGND SCALE DWN BY: [APRVD BY: SHEET
Monday, May 16, 2016 WAS JPW 13 OF 28




MOTOR DRIVE 0 FEEDBACK BANK A.

CHOOSE BETWEEN QUADRATURE A/B/Z AND
RESOLVER A/B/Z. ALL SIGNALS REFERENCED
TO 5V.

J10
M
; DRVO_QUAD_A [13]
z DRVO_QUAD_RESOLVER A [13]
DRVO_RESOLVER A [15]
-
HEADER3x1
J13
M
I DRV0_QUAD_B [13]
z DRVO_QUAD_RESOLVER B [13]
DRVO_RESOLVER B [15]
-
HEADER3x1
J16
M
; DRVO_QUAD_Z [13]
z DRVO_QUAD_RESOLVER Z [13]
DRVO_RESOLVER Z [15]
-
HEADER3x1

MOTOR DRIVE 0 FEEDBACK BANK B.
CHOOSE BETWEEN QUADRATURE OR HALL

U/V/W AND RESOLVER U/V/W. ALL
SIGNALS REFERENCED TO 5V.

J1

—/
; DRVO_QUAD_HALL_U [13]
z DRVO_QUAD_HALL_RESOLVER_U [13]
DRVO_RESOLVER U [15]
T
HEADER3x1
J14
—/

; DRVO_QUAD_HALL_V [13]
z DRVO_QUAD_HALL_RESOLVER_V [13]
DRVO_RESOLVER_V [15]

-
HEADER3x1
7
—
; DRVO_QUAD_HALL_W [13]
ﬁ% DRVO_QUAD_HALL_RESOLVER_ W [13]
DRVO_RESOLVER W [15]
-
HEADER3x1

MOTOR DRIVE 0 FEEDBACK BANK C.

CHOOSE BETWEEN MOTOR SERIAL
ENCORDER AND RESOLVER SERIAL
FEEDBACK. SIGNALS ARE
REFERENCED TO 5V.

J12
—
; % DRVO_MTR_SER_DATA_RX [13]
js DRVO_SER_DATA RX [13]
DRVO_RESOLVER_SER_RX [15]
-
HEADER3x1
J15
—
; % DRVO_MTR_SER_DATA_TX [13]
E DRVO_SER_DATA_TX [13]
DRVO_RESOLVER_SER_TX [15]
-
HEADER3x1
J18
—
; DRVO_MTR_SER_DATA_CLK [13]
ﬁ% DRVO_SER_DATA_CLK [13]
DRVO_RESOLVER_SER_CLK [15]
-
HEADER3x1

Define | Design | Deploy

D3 Engineering
1057 E Henrietta Rd
Rochester, NY 14623

2 7 . (585) 429-1550 f. (585) 429-1551
D3 Eng]neer]ng \’/)W\sw.d%engi_neering.com( )
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Place these caps
near VRR and RGND

Place these caps
near VCC and AGND

Place these caps
near VDD and DGND

EXMDB DCMDB, INHB and RLV have internal pull-up.

EXMDB - High - R1/R2 are excitation outputs

pins. pins. pins. Low - R1/R2 are excitation inputs
Vo 510 Vo 510 Vo 510 paNDB - Bigh - Reselver sigrals axe AC (concain carrien)
J38 RLV - High - 10mArms excitation current
C229 C234 C230 C231 C232 C233 —/ Low - 20mArms excitation current
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF DRV0O RESOLVER B 2 1 DRVO RESOLVER A
25V 25V 25V 25V 25V 25V DRVO RESOLVER U 4 3 DRVO RESOLVER Z INHB - High - Allow output data to change
20% 20% 20% 20% 20% 20% DRVO RESOLVER W 6 5 DRVO RESOLVER V Low - Hold output data
DRV0_RESOLVER D7 3 7 DRV0_RESOLVER_D6 h - DO-DI1 o
DRVO_RESOLVER D9 10 9 DRVO_RESOLVER D8 CSB - g;g —_Dg~5]131 'P§§§Yoﬁégugzenable
DRVO_RESOLVER D11 12 K DRV0_RESOLVER D10 ' P
DGND DGND DGND DRVO RESOLVER CSB 14 13 DRVO RESOLVER PRTY PUPD - High - Parallel output update freq. 25MHz
:]Ig j]? <DRVO_RESOLVER_INHB [15,25] Low - Parallel output update freq. 12.5MHz
20 19
— DRV0O RESOLVER PUPD
HEADER10x2 DRVO RESOLVER CSB
NVZ NVZ DRVO RESOLVER INHB
DGND DGND DRVO RESOLVER RLV
DRV0O RESOLVER EXMDB
DRVO RESOLVER DCMDB
VDD_5V0 VDD_5V0
R251 R252 R253 R254 R255 R256
u69 < D NP NP NP NP 1.0K_1% > NP
AU6805
Q fa)
g 8 '
TP123 5 25 DRVO RESOLVER D11
TP-LOOP-ORANGE | ' SINMNT g]”gsgcgg 26 __DRV0_RESOLVER D10 DGND
11 0/ERRC 27 _DRV0_RESOLVER D9
[16] DRVO_S4<< S4 D9/ERRCD1 28 DRVO _RESOLVER D8 —<<DRVO_RESOLVER_ERR_BUFF [13]
& 10 D8/ERRHLD [~59—PRV0 RESOLVER D7
[16] DRVO_S2 S2 D7/EF§Z 30 _DRVO _RESOLVER D6 R257
0,
D5/W g; DRVO_RESOLVER_W [14] ]&?'0—”’
D4V |55 DRVO_RESOLVER_V [14] 13w
D3 57 =758 X DRVO_RESOLVER_U [14]
D21Z {3z Ro5S 00 DRVO_RESOLVER Z [14]
D1/B 38 Ro08 00 DRVO_RESOLVER B [14] <
DO/A : DRVO_RESOLVER_A [14]
TP124 1 6 COSMNT D48
TP-LOOP-ORANGE PRTY 22 DRV0O RESOLVER PRTY ! RED
8 45 DRVO _RESOLVER_CSB 20mA ERRHLD - High - Absolute parallel angle data
[16] DRV0_53<< S3 CSB 38 § Vi=2.1V Low - Pulses equivalent to encoder
9 INHB(RD) < DRVO_RESOLVER_INHB [15,25]
[16] DRVO_S1 << S1 o ERR - High - Internal oscillator
42 R261 P
A 43 R26 NP Low - External clk input
B
7 44 ~ DRVO_RESOLVER_Z(VMD) R263, P DG:;ND 7 - Eigh —VCLlltl;rent exgétition mgde(\%gDT?)
ow - ] age excltation mode =
1 DRVO_RESOLVER EXMDB g
VDD_5V0 EXMDB #5—DRvV0_RESOLVER_DCMDB
D%Mgg 26 DRV0_RESOLVER PUPD
14| e u VDD_5V0
15 sscs 12 < DRVO_RESOLVER SSCS_BUFF [25]
[16] DRVO_R1 3> 3 R1 SSDT fé53 < DRVO_RESOLVER_SER_TX [14] ¢ *
[16] DRVO_R2 R2 SCK |57 << DRVO_RESOLVER_SER _CLK [14] R264 R265 R266
12 SCSB |55 DRVO_RESOLVER_SCSB_BUFF [25] NP oK A% TR 1%
RGND DATA » DRVO_RESOLVER_SER_RX [14 o o
a a 1% 1%
= E =] ~ BISTVLD - High - Do not allow BIST to execute 1/10W 110W
DGND [=] Zz = 0 I o £ B Low - Allow BIST to execute
5 2 % o I ZE & 9 a DRVO_RESOLVER_ERRHLD
(2] woow | |
< X O [ R TR TTRTT| o + VDD_5V0 DRVO RESOLVER ERR
J39 DRVO_RESOLVER_Z(VMD)
~Ne L2 TR I 5 2 VDD 5V0 —
1
2 DRVO RESOLVER BISTVLD
R267, 0.0 3 R269 R270 R271
DGND DGND 10K_1% NP NP
R268, 0.0 = 1%
- q HEADER3x1 1/10W
DGND
m o
2% \/ 4
H= DGND
o :;
Z DGND
Z ;;DRVO_RESOLVER_ERRHLD [25]
o DRVO_RESOLVER_ERR [13]
 DRVO_RESOLVER_ERRSTB_BUFF [25] D nginearng  d
DRVO RESOLVER BISTVLD o o Rochester, NY 14623
DRVO_RESOLVER RLV p. (585) 429-1550 . (585) 429-1551
D3 En g ] n e er] n g www.d3engineering.com
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VDD_RESOLVERO VDD_5V0
C236
0.1uF R287 TP15
100V C235| [ 1000pF TP14 174K_1%
10% |1
0, 0, 0,
V4 $é72 1%\/\114 [16] DRVO_S1_IN 3 | R28g 3.83K 1% . R290 3.83K_1% SSDRVO_S1 [15]
C242
_ 100pF
R361
0, 0, 0,
TP15'_ D<GN7D J&K_m . [16] DRV0_S3 IN 3 __R293 383K 1% | R294, 3.83K_1% SSDRV0_S3 [15]
N ° 1/10W
C237|[0.01uF __ R273 56.2K_1% 2 N By 1d TP15
(18] DRVO_R1 ) I % TAOW N6 Co44 C245 R297 TP151
R276 R274 56.2K_1% 3, 0.001uF —=— ==—0.001uF » 174K_1%
R275 NP 1% 110W OPA551
150_1% ~ u7o R277
VDD_RESOLVERO 47
5% N
[15] DRVO_R2 D>——4 Ro78 b 1ow
10K_1% VDD_RESOLVERO P156 DGND
1%
1/10W R279 10K_1% 1
UT1A % oW ® ©—>>DRV0_R1_OUT [16]
3
* 1 | |TP1s5
R280 2|
10K_1%
1% ADTLO82A
1/10W
0
'35,81 ]%VJ,A’ 9—>>DRV0O_R2_OUT [16] VDR S0
P157
VDD_RESOLVERO R288 TP14
DGND N TP145 174K_1%
1/10W
R283 5%
47 0 0
NP - i [16] DRVO_S2 IN 3 1 R291 383K 1% . R202, . ~3.83K 1% SSDRVO_S2 [15]
R284 56.2K_1% 3 I C243
1% 110W 6 100pF
P15 €239 [0.01uF R285, 56.2K_1% 2
[ 0, 0,
|1 1% 110W EI;/;G P158 [16] DRVO_S4_IN 3 _ R295 383K 1% | R296 3.83K_1% SSDRVO_S4 [15]
Il oPAss1 > 10K_1%
1% TP14
1/10W C246 C247 R298 TP14
VDD_RESOLVERO 0.001uF =— ==—0.001uF » 174K_1%
C240 N
0.1uF DGND
100V N
10%
R286, 10K_1%
1% 110W DGND
DGND
C241| [ 1000pF
I
Jas
VDD_RESOLVERO 1787221
P144 [16] DRVO_ST_IN 3 ; ‘21 ¢S DRVO_S3 N [16] J4o VDD_12V0 VDD_RESOLVEROVDD_24V0
[16] DRVO_S2_IN = 5 DRVO_S4_IN [16] — ’
R355 R358 VDD_RESOLVERO (el DRVO—R1—OUT(< 7 3 »DRVO—RZ—OUT (el 2
10K_1% NP R360 0.0 T 3
1%
1/10W VDD_RESOLVERO ==
ADTL082A u71c° HEADERS3x1
R357 NP 6 > > C238
7 0.1uF DGND
R359 0.0 5], B 100V
10%
R356 71B </ADTLO82A D3 Engineering
10K_1% 1057 E Henrietta Rd
1% DGND o o Rochester, NY 14623
1/10W N p. (585) 429-1550 f. (585) 429-1551
DGND D3 Eng]neer]ng www.d3engineering.com
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VDD _DCBUS

U458
TP78
25 1 bypD1 AvoD |22 1
TP79 TP80
VDD_3V3 9 .
GVDD 1 .—1
U45A
DGND TP81 44 Cc162]| 0.1uF
45 19 13 BST_A 25V || 20%
=767 - VDD_SPI/BIAS DVDD ® 1 [26] HSMC_DRV1_PWM_UH§< 7 INH_A 43 ° R159 1.0 1%
0.1uF R160 R161 c158 Cc159 C160 [26] HSMC_DRV1_PWM_UL INL_A GH_A % TBW KDRVI_GH_U [18]
25V 10K_1% 2 10K_1% 1.0uF 2.2uF 1.0uF TP77 42
— — 1 1 SH A <DRV1_SH_U [18]
20% 1% 1% 50V ——25v 50V _
’ 1110w 1110w 20% 10% 20% . oL A L4 R162. A ~_ 1.0 1% DRV GL U [18]
DGND — 1% 1/8W -2k
[17] DRVI_OCTWn D>—4 11 ocTw sLalg0 s
2 | DGND P82
[17,26] DRVI_FAULTR > FAULT . boXD
BsT B 132 C163|| _0.1uF
— 0,
DRV1_EN 12 | eN_GATE [26] HSMC_DRV1_PWM_VH> 12 INH_B 18 28V ][ 20% R163 10 19
TP120 [26] HSMC_DRV1_PWM_VL INL_B GH_B . T {DRV1_GH_V [18]
1 8 1 bc caL cp1 2 c16a sH.B L ¢ DRV1_SH_V [18]
1 0,
g;o?\f“': . oL 8 m’m ] )gv\} % DRV1_GL_V [18]
9 SL MA B
[9,26] DRV_SCLK > ’ SCLK/OC_ADJ 1 10% SL B 3
cP2
6 TP84
[9,26] DRV_SOMI > SDO/GAIN DGND
5 .
[9,26] DRV_SIMO > SDIIM_OC 34 c165/| _0.1uF
4| — 3 17 BST_C 25V | [ 20%
[26] DRV1_CSn > SCS/M_PWM DTC [26] HSMC_DRV1_PWM_WH o> 18 ¥ INH_C 33 R165, 1.0_1%
[26] HSMC_DRV1_PWM_WL INL_C GH_C 5 TR <DRVI_GH_W [18]
oD 148 R166 — _ 1% 1/8W
0,
GND 32 152_1& ees sH_c |2 {DRV1_SH_W [18]
24 1 AGND PPAD/GND 22 18w oLc 2 m’m LgV\}A <DRV1_GL_W [18]
WITH 1-OHM RESISTOR, DEAD TIME IS 50ns 30 SL MA C
DRV8303 THIS IS MINIMUM FOR DRV8303 SL.C
DGND DGND ADDITIONAL DEAD TIME CAN BE ADDED IN DGND ROUTE SL—MA—X SIGNALS DIRECTLY TO
FPGA FIRMWARE. DRVE303 SOURCE OF LOW SIDE FET FOR EACH PHASE.
DO NOT TIE TO GROUND PLANE EXCEPT AT
] b
TP86
TEST-POINT RND
VDD_3V3 VDD_3V3
R168 R169
1K_1% 1K_1%
1% 1%
VDD_3V3 VDD_3V3 VDD_3V3 1/10W 1/10W
C166 c167
i 0.1uF 0.1uF < <
25V 25V D25 D26
VDD_3V3 20% 20% AMBER
U46 20mA
U45C SN74AHC1G04DBVR V=2V
c168 J\ DGND DGND
%F/ : REF 22 uF [26] DRVI_EN_GATE_N >o4— P87 P88
;;20% [17,26] DRV1_FAULTn TEST-POINT RND (17] DRV1_OCTWn TEST-POINT RND
VDD_3V3
29 AAALLTTS DGND T D3 Engineering
~ SN1 so1 121 1057 E Henrietta Rd
28 SP1 + u47 Rochester, NY 14623
~ VV\—© N o  SN74AHC1GOBDBVR D3 E : : p. (585) 429-1550  f. (585) 429-1551
REF/2 DGND n g ] n e er] n g www.d3engineering.com
1 \
) 4 N DRV1 EN Define | Design | Depl O_y Low Voltage DC to DC and Dual Axis Motor Control Board
97 [26] DRV1_EN_GATE_P * j
SN2 N s02 22 R171 - Phase 1: Inverter Gate Drivers
26 < 10K_1%
=2 sp2 —AA/N—O-+ 1% — D3Enai . SIZE  |CAGE CODE DWG NO REV
1/10W WWW. ngineering.com - -
DRV8303 N TEST-POINT RND g g B 3V6D5 SCH-072004001
DGND
SCALE DWN BY: [APRVD BY: SHEET
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VDD_DCBUS

n
[17] DRV1_GH_U >>—41 E

[17] DRV1_SH_U >

Q16
SiR870DP
100V

60A

0.010 1%

0

[17] DRV1_GL_U >>—41 -

— ||

N
DGND

1% 3W

Q19
SiR870DP
100V

60A

<DRV1_INV_U [18]

L DRV1_INV_U_SNS [19,20]
L DRV1_SH_U_SNS [19,20]

VDD_DCBUS

wn
[17] DRV1_GH_V >>—41 E

Q17
SiR870DP
100V

60A

R173

0.010 1%

[17] DRV1_SH_V >

o)

[17] DRV1_GL_V >>—41 -

— [N

N/
DGND

[18] DRV1_INV_W
[18] DRVA_INV_V
[18] DRV1_INV_U

<

§

<

—8—

Q20
SiR870DP
100V

60A

1%

3W

J19

BlWIN| =

DGND

BWON =

1755752

+—(<DRV‘I_INV_V [18]

L DRV1_INV_V_SNS [19,20]
L DRV1_SH_V_SNS [19,20]

VDD_DCBUS

© Q18

E SiR870DP
[17] DRVA_GH_W ) 4 ggi\/

— ||

0.010 1%

[17] DRV1_SH_W ) <DRV1_INV_W [18]

1% 3W

0

Q21
[17] DRV1_GL_W >>—41 Al SiR870DP

100V
— || 60A

L DRV1_INV_W_SNS [19,20]
DG'ND L < DRV1_SH_W_SNS [19,20]

D3 Engineering

1057 E Henrietta Rd

Rochester, NY 14623

p. (685) 429-1550 f. (585) 429-1551
www.d3engineering.com

D3 Engineering

Low Voltage DC to DC and Dual Axis Motor Control Board
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[18,20] DRV1_SH_U_SNS >

< DRV1_INV_U_SNS [18,19,20] [18,20] DRV1_SH_V_SNS

 DRV1_INV_V_SNS [18,19,20] [18,20] DRV1_SH_W_SNS  DRV1_INV_W_SNS [18,19,20]
TP89 TP9O TPO1 TP92 TP93 TP94
VDD_5V0 VDD_5V0 ugg N TP95 VDD_5V0 VDD_5V0 ugg N ° TP96 VDD_5V0 VDD_5V0 uso N @ TP97
: z 1 : z 1 : z 1
R175 z R248 R176 z R249 R177 z R250
0y 0y 0y
v v+ out n { 1_FBK_DRVI_U [27] v v+ ouT H— AAA~— { 1_FBK_DRVI_V [27] v v+ ouT |-~ o< 1_FBK_DRVI_W [27]
1/10W v+ 1.0K_1% 1/10W v+ 1.0K_1% 1/10W v+ 1.0K_1%
—_|s 0805 R369 8 0805 R370 —|s 0805 R371
8 | ReF SHDN ——C225 1.0K_1% 8 | ReF SHDN ——C226 1.0K_1% 8 | ReF SHDN ——C227 1.0K_1%
a 0.022 - a 0.022 - a 0.022 -
R178 c170 z R179 c172 z R180 c174 z
1K_1% 0.1uF © 1K_1% 0.1uF © 1K_1% 0.1uF ©
1% ——25v  [T1999-10 A4 = 1% ——25v  [T1999-10 A4 = 1% ——25v  [T1999-10 N
1/10W 20% DGND  DGND 1/10W 20% DGND  DGND 1/10W 20% DGND  DGND
DGND DGND DGND DGND DGND DGND
DGND DGND DGND +/- 25A --> 0-2.5V FULL
+/- 25A --> 0-2.5V FULL +/- 25A --> 0-2.5V FULL RANGE RESOLUTION
RANGE RESOLUTION RANGE RESOLUTION Req = 0.5k
Req = 0.5k Reqg = 0.5k C = 22,000pF
C = 22,000pF C = 22,000pF F CUTOFF = 14 kHz
F CUTOFF = 14 kHz F CUTOFF = 14 kHz
[18,19,20] DRV1_INV_U_SNS vDD_5V0 VDD _3V3 [18,19,20] DRV1_INV_V_SNS vDD_5V0 VDD _3V3 [18,19,20] DRV1_INV_W_SNS vDD_5V0 VDD _3V3
Us1 Us2 U53
?g% 1 voD1 vop2 |- ?g%i 1 voD1 vop2 |- ?g%% 1 voD1 vop2 |-
1% 5 1% 5 1% 5
8w g VIN+ e MDAT 3 DRV1_U_VOLTS_MDAT [25] vew g VIN+ e MDAT 3 DRV1_V_VOLTS_MDAT [25] 8w g VIN+ e MDAT 3 DRV1_W_VOLTS_MDAT [25]
VIN- 5 MCLKIN DRV1_U_VOLTS_MCLK [20] VIN- 5 MCLKIN DRV1_V_VOLTS_MCLK [20] VIN- 5 MCLKIN 0—2 DRV1_W_VOLTS_MCLK [20]
R184 4 2 5 R185 4 2 5 R186 4 2 5
c175 100.0_1% GND1 H GND2 VDD_3V3 c176 100.0_1% GND1 H GND2 VDD_3V3 c177 100.0_1% GND1 H GND2 VDD_3V3
2.2UF 1% AD7403-8 2.2UF 1% AD7403-8 2.2uF 1% AD7403-8
—= o2sv 1/3W c178 —= o2sv 1/3W c179 —= o2sv 1/3W c180
10% 0.1uF 10% 0.1uF 10% 0.1uF
——25v ——25v ——25v
20% 20% 20%
DGND VDD_5V0 DGND DGND VDD_5V0 DGND DGND VDD_5V0 DGND
60.16V --> 0.320V FULL 60.16V --> 0.320V FULL
RANGE RESOLUTION e RANGE RESOLUTION o2 60.16V  --> 0.320V FULL o
Req = 99.47 Ay Req = 99.47 Ay RANGE RESOLUTION Ay
C = 2.2uF 20% C = 2.2uF 20% Req = 99.47 20%
= = C = 2.2uF
F CUTOFF 731Hz DGND F CUTOFF 731Hz DGND I CUTOFF = 731Hz DGND
[18,19,20] DRV1_INV_U_SNS D)
[18,19,20] DRV1_INV_V_SNS
[18,19,20] DRV1_INV_W_SNS D>——m—— R390 R391 R392
232K 232K 232K
1% 1% 1%
1/8W 1/8W 1/8W
P98
]
e
D3 Engineering
P00 K V_FBKDRVI_U [27] 1057 E Henrietta Rd
Rochester, NY 14623
K V_FBKDRV1_V [27] D3 E . . p. (585) 429-1550  f. (585) 429-1551
< V_FBK_DRV1_W [27] ng]neer]ng www.d3engineering.com
60.5v ~——> 2.5V FULL - Low Voltage DC to DC and Dual Axis Motor Control Board
RANGE RESOLUTION Define | Design | Deploy | oW Veitage DCto DG and Dual Axis Motor Gontrol Boar
Req = 9.59%k C184 R393 c185 R394 C186 R395
CcC = 22,00 OpF ——0.022uF 10.0K ——0.022uF 10.0K ——0.022uF 10.0K DRV1: Voltage and Current Feedback
F CUTOFF = 7754Hz . . SIZE  |CAGE CODE DWG NO REV
I I It www.D3Engineering.com | 3V6D5 SCH-072004001 -
Y Y Y SCALE DWN BY: APRVD BY: SHEET
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DRV U ISO GND  C187
TP101 0.1uF
~ | TEST-POINTRND 25V VDD_3V3
20%
VDD_3V3 D27 DRV1 U _ISO VDD Us5
MBRO520LT1 L1 oo Voo -2
T8 205\/A R193 2920 1% P +/- 32A CURRENT MEASUREMENT
Us4 [18,19] DRV1_SH_U_SNS » T = o
5 1 6A pr C 1% 1116w S;S,f_l_ggv |—;§ VIN+ = MDAT -2 DRV1_U_CURRENT MDAT [25]
> , A7p o VIN. MCLKIN DRVA_U_CURRENT MCLK [20]
4 o C189 (10 10 DRV1_INV_U_SNS Sy—R1%4 22.0 1% y 9
vee |12 2 5 1.0uF 18 SINV_U_ % TH6W o
5 cc ——s50v 4 7] 5
GND ] 0% GND1 pa GND2 VDD 3v3
D1 3 4 A H_ c AD7403-8 cron
SNES01 c190 760390013 D28 DRV1_U_ISO_GND 0.1uF
DGND 1.00EE=  150mA MBRO520LT1 25V
50V 0.5A 20%
20% 20V )
DGND
— TEST-POINT RND 7
. TP102 DGND
DRV V ISO GND G192
TP103 0.1uF
~ | TEST-POINTRND 25V VDD_3V3
20%
VDD_3V3 D29 DRV1 V ISO VDD Us6
MBRO520LT1 [ oor i
To 205\/A R195 920 1% P +/- 32A CURRENT MEASUREMENT
uUs7 [18,19] DRV1_SH_V_SNS > =0 » o
5 I 1 6 A P c 1% 1116w i:;sg_‘[_ggv |—§; VIN+ = MDAT gﬁ DRVA_V_CURRENT_MDAT [25]
D2 T i — L MCLKIN DRVA_V_CURRENT MCLK [20]
4 o C194 115 10) DRV1_INV_V_SNS SH—RI1% 22.0 1% 9
vee |12 2 5 1.0uF 118 INV_V_ % TH6W ® o
5 cc ——s50v 4 7] 5
GND ] 0% GND1 pa GND2 VDD 3v3
D1 3 4 A b c AD7403-8 cro6
SNBS01 C195 760390013 D30 DRV1_V_ISO_GND ——=0.1uF
DGND 1.0UEE=  150mA MBRO520LT1 25V
50V 0.5A 20%
20% 20V
DGND
— TEST-POINT RND 7
. TP104 DGND
DRV1 W ISO GND  C197
TP105 0.1uF
~ | TEST-POINTRND 25V VDD_3V3
20%
VDD_3V3 D31 DRV W ISO VDD U59
MBRO520LT1 1ot Voo |2
0.5A P +/- 32A CURRENT MEASUREMENT
Uss T10 20V [18.18] DRV1_SH_W_SNS3>—RIEZ 22.0 1% _ 3
) . g — 0,
5 1 6A pr C 1% 1116w i:;sg_]’_ggv |—;§ VIN+ = MDAT -2 DRV1_W_CURRENT MDAT [25]
oo k31 o T VIN- MCLKIN DRV1_W_CURRENT MCLK [20]
41 GND G199 118.19] DRVI_INV_W_SNsI>—P198 22.0_1% \
vee |12 2 5 1.0uF 118 INV_W_ % TH6W o
5 cc D ——s0v 4 7] 5
GND ] 0% GND1 p GND2 VDD 3v3
D1 3 4 A b c AD7403-8 o0
SNES01 c200 760390013 D32 DRV1_W_ISO_GND 0.1uF
DGND 1.0UEE=  150mA MBRO520LT1 25V
50V 0.5A 20%
20% 20V )
DGND
— TEST-POINT RND 7
. TP106 DGND
VDD_3v3
. RN5
0
€202 €203 5%
0.1uF 1.0uF 116W
e 1SR conn oo e A
5| VOD1 3 c2.0 C2 7 7 SSDRVI_V_VOLTS_MCLK [19] Rochester, NY 14623
27| VoD2 My E— a7 KPRVILUVOLTS MCLK [19] D3 E : . p. (585) 429-1550  f. (585) 429-1551
Y2 11 C2 2 ng]neer]ng www.d3engineering.com
DGND 2 3 C23
1G Y3 - . . -
) va S 837451 8370 g g X DRV1_W_CURRENT MCLK [20] Define | De519n | Deploy Low Voltage DC to DC and Dual Axis Motor Control Board
[4,12,26] SD_MCLK > CLKIN Y5 = o 7 7S DRV1_V_CURRENT_MCLK [20]
— DRVA_U_CURRENT_MCLK [20] . -
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[25] DRV1_SER_TX_EN_BUFF
[22] DRV1_MTR_SER_DATA_RX

[22] DRV1_MTR_SER_DATA_TX >%5

X

SHIFTS SIGNALS COMING

VDD_IO VDD_IO
U86 | FROM THE MOTOR FROM 5.0V us? |
1 TO 2.5V 1
vce vce
3 2 3 2 VDD_IO
VDD 10 [26] DRVI_SER_RX 99—~ 1Y 1A V5 DRV1_SER_DATA_RX [22] [26] DRVI_QHR_U 39— 1¥ 1A V5 DRV1_QUAD_HALL_RESOLVER U [22]
= [26] DRV1_QR_A 5 2Y 2A g DRV1_QUAD_RESOLVER_A [22] [26] DRV1_QHR_V = 2y 2A b5 DRV1_QUAD_HALL_RESOLVER V [22] 282
281 [26] DRV1_QR_B 1 3Y 3A 5 DRV1_QUAD_RESOLVER_B [22] [26] DRV1_QHR_W 3y 3A J13 DRV1_QUAD_HALL_RESOLVER W [22] oauE
0 1uF [26] DRV1_QR_Z A 4A DRV1_QUAD_RESOLVER_Z [22] [23] DRV1_RESOLVER_ERR BUFF {——————— 4y 4A DRV1_RESOLVER_ERR [23] 50V
50V 10%
0,
10% 411 7; E 411 7; E DGND
DGND lg 30E GND |- lg 30E GND
40E 40E
74LV4T125 74LV4T125
DGND DGND
__ DRV1_QUAD HALL U P ___DRV1_QUAD A P
R199 R200
60.4_1% 60.4_1%
VDD_5V0 VDD_5V0 Us2 1% C205 VDD_5V0 Us3 1% C206
1/8W 2.2uF 1/8W 2.2uF
1 ; yee A g Il 22] DRV1_QUAD_A ; yee A g H
[22] DRV1_QUAD_HALL U D>———%1RO B [g R201 25V [22] _QUAD_A > 3RO B g R202 25V
DI 7 [22] DRV1_MTR_SER _DATA CLK DI z
c207 o v B 60.4_1% 10% M e 60.4_1% 10%
0.1uF ~ 1% DGND 1% DGND
R203 50V R204 1/8W 1/8W
270K 1% 0% 10K 1% ST490ABDR ST490ABDR
1% ___DRV1_SER _DATA RX P 1% VDD_5V0 DRV1 QUAD HALL U N DGND VDD_5V0 DRV1 QUAD A N
1/10W DGND 1/10W v v
€208 €209 DRV1_SER DATA CLK N
ue4 R205 0.1uF 0.1uF DRV _SER DATA CLK P
VDD 14 56.0_1% 50V 50V
1% c210 DGND 10% 10%
A 12 1/10W 2.2uF __ DRV1_QUAD HALL V P ___DRV1_QUAD B P
3| e | DGND DGND
2 |
R g L1 R206 25V R207 R208
56.0_1% 10% VDD 5v0 60.4_1% VDD 5v0 60.4_1%
4 1% DGND | 1% c211 ! 1% c212
DE 5 Lo 1110w ues5 1/8W 2.20F ues 1/8W 2.2uF
1 8 | 1 8 |
Y vcC A vcC A
D SR SER DATA XS 22] DRVI_QUAD_HALL V3> 5]RO B ¢ R209 I25v 22] DRV1_QUAD_B; 5]RO B ¢ R210 I2f|5v
Z g'ND \Z( 5 60.4 1% 10% Z g'ND \Z( 5 60.4_ 1% 10%
— ~ 1% DGND ~ 1% DGND
Nes 1 J20 R211 ST490ABDR 1/8W R212 ST490ABDR 1/8W
6 | oD NG -8 < 2 HEADER2x1 10K_1% 10K_1%
= GND ch —5—< 1% VDD_5V0 DRV1_QUAD HALL V N 1% VDD_5V0 DRV1 QUAD B N
G C < = 1110w ¢ 1110w ¢
1 J21 c213 c214
DGND LTC1687 2 HEADER2x1 0.1uF 0.1uF
50V 50V
= DGND 10% DGND 10%
DGND DGND
DRV1_SER DATA TX N __ DRV1_QUAD HALL W P _ DRV1_ QUAD Z P
DRV1_SER DATA TX P
R213 R214
VDD 5v0 60.4_1% VDD 5v0 60.4_1%
| 1% c215 ! 1% C216
ue7 1/8W 2.20F ues 1/8W 2.20F
; vcC A § Il ; vcC A g H
22] DRVI_QUAD_HALL W 3> 3RO B R215 25V 22] DRV1_QUAD_Z} 3RO B R216 25V
4 5 60.4_1% 10% 4 5 60.4_1% 10%
GND Y ~ 1% DGND GND Y ~ 1% DGND
1ok T ST490ABDR 8w 1ok 18 ST490ABDR 8w
170 170
1% VDD_5V0 DRV1 QUAD HALL W N 1% VDD_5V0 DRV1 QUAD Z N
1/10W v 1/10W v
c217 c218
0.1uF 0.1uF
VDD_24V0 vDD_5V0 50V 50V
J22 DGND 10% DGND 10%
VDD_12V0| VDD_3V3 HEADER4x2
— DGND DGND
7 8 D3 Engineering
5 6 1057 E Henrietta Rd
3 4 J23 o o Rochester, NY 14623
1 2 1 2 DRV1_QUAD HALL U P p. (585) 429-1550 f. (585) 429-1551
DRV1 QUAD_HALL_U_N 3 4 DRV1_QUAD_HALL_V_P D3 En g ] n e er] n g www.d3engineering.com
= DRV1_QUAD HALL V_N 5 6 DRV1_QUAD _HALL W P
DEFAULT TO 5V DRV1 QUAD HALL W_N 7 8 DRV1_QUAD A P : 3 Low Voltage DC to DC and Dual Axis Motor Control Board
DRV1 QUAD A N 9 10 DRV1 QUAD B P Define | Design | Deploy
DRV1_QUAD B N 11 12 DRV1_QUAD Z P
DRV1 QUAD Z N 13 14 DRV1 SER DATA CLK P DRV1: Position Feedback Interface, Transceivers, & Buffers
DRV1_SER DATA CLK N___15 16 DRV1_SER DATA TX P
DRV1_SER DATA TX N 17 18 DRV1_SER _DATA RX P . . SIZE  [CAGE CODE DWG NO REV
DRVI SER DATA RX N 19 20 www.D3Engineering.com B 3V6D5 SCH-072004001 -
1787289 ?&
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MOTOR DRIVE 1 FEEDBACK BANK A.

CHOOSE BETWEEN QUADRATURE A/B/Z AND
RESOLVER A/B/Z. ALL SIGNALS REFERENCED
TO 5V.

J24
M
; DRV1_QUAD_A [21]
z & DRVI_QUAD RESOLVER A [21]
& DRVI'RESOLVER A [23]
-
HEADER3x1
J27
M
; DRV1_QUAD_B [21]
z & DRVI_QUAD RESOLVER B [21]
& DRVI'RESOLVER B [23]
-
HEADER3x1
J30
M
; DRV1_QUAD_Z [21]
z & DRVI_QUAD RESOLVER Z [21]
& DRVI'RESOLVER Z [23]
-
HEADER3x1

MOTOR DRIVE 1 FEEDBACK BANK B.

CHOOSE BETWEEN QUADRATURE OR HALL
U/V/W AND RESOLVER U/V/W. ALL
SIGNALS REFERENCED TO 5V.

J25
M
; DRV1_QUAD_HALL_U [21]
5 DRV1_QUAD_HALL_RESOLVER_U [21]
DRV1_RESOLVER_U [23]
-
HEADER3x1
J28
M
; DRV1_QUAD_HALL_V [21]
5 DRV1_QUAD_HALL_RESOLVER_V [21]
DRV1_RESOLVER_V [23]
-
HEADER3x1
J31
M
; DRV1_QUAD_HALL_W [21]
5 DRV1_QUAD_HALL_RESOLVER_W [21]
DRV1_RESOLVER_ W [23]
-
HEADER3x1

MOTOR DRIVE 1 FEEDBACK BANK C.

CHOOSE BETWEEN MOTOR SERIAL
ENCORDER AND RESOLVER SERIAL
FEEDBACK. SIGNALS ARE
REFERENCED TO 5V.

J26
—
; <{' DRVI_MTR_SER_DATA RX [21]
z <¢' DRV1_SER_DATA RX [21]
DRV1_RESOLVER_SER_RX [23]
-
HEADER3x1
J29
—
; < DRV1_MTR_SER_DATA_TX [21]
z < DRV1_SER_DATA_TX [13]
DRVi_RESOLVER_SER_TX [23]
-
HEADER3x1
J32
—
; < DRV1_MTR SER DATA CLK [21]
z >§ DRV1_SER_DATA_CLK [13]
DRV1_RESOLVER_SER_CLK [23]
-
HEADER3x1
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Place these caps
near VRR and RGND

Place these caps
near VCC and AGND

Place these caps
near VDD and DGND

EXMDB DCMDB, INHB and RLV have internal pull-up.

EXMDB - High - R1/R2 are excitation outputs

pins. pins. pins. Low - RI1/R2 are excitation inputs
VDD_5V0 VDD_5V0 VDD_5V0 Test points for entire bus interface D O T Renolver oionels ore b joontaln cayrien)
Ja1 RLV - High - 10mArms excitation current
C248 C250 C251 C252 C253 C249 —/ Low - 20mArms excitation current
0.1uF 0.1uF 0.1uF 0.1uF 0.1uF 0.1uF DRV1_RESOLVER B 2 1 DRV1 RESOLVER A
25V 25V 25V 25V 25V 25V DRV1_RESOLVER U 4 3 DRV1_RESOLVER Z INHB - High - Allow output data to change
20% 20% 20% 20% 20% 20% DRV1_RESOLVER W 6 5 DRV1_RESOLVER V Low - Hold output data
DRV1_RESOLVER D7 8 7 DRV1_RESOLVER D6 o~ D0eDi1 o
DRV1_RESOLVER D9 10 9 DRV1_RESOLVER D8 CSB - g;g —_Dg~5]131 'Pgﬁiyoiégugzenak}le
DRV1_RESOLVER D11 12 11 DRV1_RESOLVER D10 ’ b
DGND DGND DGND DRV1_RESOLVER CSB___ 14 13 DRV1_RESOLVER PRTY PUPD - High - Parallel output update freq. 25MHz
16 15 DRV1_RESOLVER_INHB Low - Parallel output update freq. 12.5MHz
18 17
20 19
— DRV1_RESOLVER_PUPD
HEADER10x2 DRV1_RESOLVER _CSB
AV AV DRV1_RESOLVER INHB
DGND DGND DRV1_RESOLVER RLV
DRV1_RESOLVER EXMDB
DRV1_RESOLVER DCMDB
VDD_5V0 VDD_5V0
R299 2 R300 2 R301 2 R302 2 R303 R304
u73 < 5 NP NP NP NP 1.0K_1% > NP
AU6805
(@] [a
3] a _
> >
TP125 5 DRV1_RESOLVER D11
TP-LOOP-ORANGE | ! SINMNT D11/ERRCD3 DRVI_RESOLVER D10 DGND
11 D10/ERRCD2 DRV1_RESOLVER D9
[24] DRV1_s4 << sS4 D9/ERRCD1 DRVI-RESOLVER DS ——< DRV1_RESOLVER_ERR_BUFF [21]
10 D8/ERRHLD DRV1_RESOLVER D7
[24] DRV1_82<4K S2 D7/EFS'Z DRV1 _RESOLVER D6 R305
0y
D5/W DRV1_RESOLVER W [22] ]50—16
DA/ DRV1_RESOLVER_V [22] 110w
D3/U R305 50 DRV1_RESOLVER U [22]
D2/Z R307 00 DRV1_RESOLVER Z [22]
D1/B R308 00 DRV1_RESOLVER B [22] <
DO/A : DRV1_RESOLVER A [22]
TP126 [ 6 VINT D49
TP-LOOP-ORANGE cos oRTY DRV1_RESOLVER PRTY VW RED
8 DRV1 _RESOLVER_CSB 20mA ERRHLD - High - Absolute parallel angle data
[24] DRV1_53<< S3 CSB § Vi=2.1V Low - Pulses equivalent to encoder
9 INHB(RD) < DRV1_RESOLVER_INHB [25]
[24] DRV1_81<K S1 R309 P o ERR - High - Internal oscillator
A R310 NP Low - External clk input
B A4
z DRV17RESOLVER—Z(VMD) R311 P Z - High - Current excitation mode (VMD=0)
DRV1 RESOLVER EXMDB DGND Low - Voltage excitation mode (VMD=1)
VDD_5V0 EXMDB DRV1_RESOLVER DCMDB
D%Mgg DRV _RESOLVER _PUPD
14| e u VDD_5V0
15 SSCS <¢' DRV1_RESOLVER SSCS_BUFF [25]
[24] DRV1_R1 24 13 R SSDT < DRV1_RESOLVER_SER_TX [22] *
[24] DRV1_R2 R2 SCK << DRVI_RESOLVER SER CLK [22] R312 R313 R314
12 SCSB DRV1_RESOLVER_SCSB_BUFF [25] NP 10K 1% 10K 1%
RGND DATA » DRV1_RESOLVER_SER_RX [22] vl vl
aQ @ ] -~ BISTVLD - High - Do not allow BIST to execute 1/10W 110W
DGND % Zz E g [K% % - Low - Allow BIST to execute
6§ 23 5 © ¥ o o o @ DRV1_RESOLVER _ERRHLD
< x ©O o W wu o F F VDD_5V0 DRV1_RESOLVER _ERR
Ja2 DRV1_RESOLVER _Z(VMD)
~Ne s L2 TS I 5 2 VDD 5V0 —
1
2 DRV1_RESOLVER BISTVLD
R315 0.0 3 R318 R319 R316
DGND DGND 10K_1% NP NP
R317, 0.0 =] 1%
. HEADER3x1 1/10W
DGND
mT
2% N/
o DGND
o %
A DGND
z DRV1_RESOLVER_ERRHLD [26]
& DRV1_RESOLVER_ERR [21]

DRV1_RESOLVER BISTVLD

DRV1_RESOLVER _RLV

< DRV1_RESOLVER_ERRSTB_BUFF [25]
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VDD_RESOLVERH1

C255
0.1uF
100V C254| | 1000pF
10% I
R320 10K_1%
DGND 1% 110W
TP129 R352
; 10K_1%
<|<|o| DGND 1% TP135
1/10W
C256| |0.01uF R321 56.2K_1% 2 N B4
[23] DRV1_R1 > 10 0 TSV 5
R323 R324 56.2K_1% 3.,
R322 NP 1% 110W |1 OPA551
150_1% ~ ur4 R325
VDD_RESOLVERT 47
5%
1/10W
[23] DRV1_R2 > R326 3
10K_1% VDD_RESOLVER1 P132
1% .
1/10W R327 10K_1% 5
U75A 1% 110W
3 TP130
1
R328 2| !
10K_1%
1% ADTLO82A
1/10W
R329, 10K_1%
T% 110W
N VDD_RESOLVERT
DGND -
1/10W
R331 5%
NP 4.7
™~ u76 R330
R332 56.2K_1% 3,10
TP131 1% 110W 6
; C258| | 0.01uF R333, 56.2K_1% 2
I 1% 110W FLAG ;
|<lo| OPAS51 R351
VDD_RESOLVER1 10K_1% TP128
1%
C259 1/10W
0.1uF
100V
10% DGND
R334, 10K_1%
DGND 1% 110W
C260| | 1000pF
I
VDD_RESOLVERT
. P134
1
R347 R350
10K_1% NP R354, 0.0 VDD_RESOLVERT
1%
1/10W VDD_RESOLVER1
ADTLO82A
R349 NP 6 ™ u75¢° c257
7 > 0.1uF
1 R353 0.0 5], 100V
' A B 10%
R348 75B
10K_1% </ADTLO82A
1% DGND
1/10W
DGND
DGND

DRV1_R1_OUT

[24]

9—>>DRV1_R2_OUT [24]
.T P133

[24] DRV1_S1_IN
[24] DRV1_S2_IN

<
[24] DRV1_R1_OUT(<

TP140|

[24] DRV1_S1_IN )

VDD_5V0

R335
174K_1%

. P142
R337, 3.83K 1% R338, 3.83K 1%

S>DRV1_S1 [23]

. P141

D>DRV1_S3 [23]

. P138
3.83K 1%

*—>>DRV1_S2 [23]

. P137
3.83K 1%

C261
T1OOpF
[24] DRVI_S3IN _ R341 3.83K 1% | R342, . A3.83K 1%
TPi4d
R345
C263 T—— ——cC264 174K_1%
0.001uF 0.001uF
DGND
VDD_5V0
R336
] 174K_1%
TP136
[24] DRVI_S2 IN | R339 3.83K_1% . R340
C262
T1OOpF
[24] DRVI_S4 IN _ R343 3.83K 1% | R344
TP13d
R346
C265 —— ——C266 174K_1%
0.001uF 0.001uF
DGND

J45
1787221

~N|O|w| =~
|| HIN

DGND

S
>

VDD_12V0 VDD_RESOLVER1VDD_24V0

e—>>DRV1_S4 [23]

Ja3
DRV1_S3_IN [24] /. ’
DRV1_S4_IN [24] >
DRV1_R2_OUT [24] 3
-
HEADER3x1
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VDD_IO
C274
0.1uF
25V
20%
DGND
VDD_IO
C276
0.1uF
25V
20%
DGND
VDD_IO
C279
0.1uF
25V
20%
DGND
VDD_IO
C290
0.1uF
25V
20%
DGND

5 4
VDD_IO
—I: u77
14 1 vee
[11] DRVO_U_VOLTS_MDAT é 1A 1Y g DRVO_U_VOLTS_MDAT_BUFF [26]
[11] DRVO_V_VOLTS_MDAT 3 2A 2Y g DRVO_V_VOLTS_MDAT_BUFF [26]
[11] DRVO_W_VOLTS_MDAT 5 3A 3Y 47 DRVO_W_VOLTS_MDAT_BUFF [26]
[4] INPUT_VOLTAGE_MDAT 5—0 4A a4y % INPUT_VOLTAGE_MDAT_BUFF [26]
10E l
2CE 5
L POV 3CE [73
40E
beKD 74LVA4T125 DGUND
VDD_IO
u79
14 1 vee
[12] DRVO_U_CURRENT_MDAT é 1A 1Y g DRVO_U_CURRENT_MDAT_BUFF [26]
[12] DRVO_V_CURRENT_MDAT 3 2A 2Y g DRVO_V_CURRENT_MDAT_BUFF [26]
[12] DRVO_W_CURRENT_MDAT 7 3A 3Y 47 DRVO_W_CURRENT_MDAT_BUFF [26]
[6] DCBUS_VOLTAGE_MDAT 4A a4y DCBUS_VOLTAGE_MDAT_BUFF [26]
TOE
20E
L V) 30E 13
40E
beKD 74LVA4T125 DGUND
VDD_IO
us2
14 1 vee
[4] INPUT_CURRENT_MDAT é 1A 1Y g INPUT_CURRENT_MDAT_BUFF [26]

[5] BOOST_DRVO_CURRENT_MDAT 37 2A 2Y g BOOST_DRVO_CURRENT_MDAT_BUFF [26]
[5] BOOST_DRV1_CURRENT_MDAT 5 3A 3Y 47 BOOST_DRV1_CURRENT_MDAT_BUFF [26]
[6] DCBUS_CURRENT_MDAT 4A ay DCBUS_CURRENT_MDAT_BUFF  [26]

10E l
20E 5
L V) 3CE [73
40E
beKD 74LVA4T125 DGUND
VDD_IO
u90
14 1 vee
[15] DRVO_RESOLVER_INHB g 1A 1Y g ;;DRVO_RESOLVER_INHB_BUFF [26]
[23] DRV1_RESOLVER_INHB oY 2A 2Y 5 DRV1_RESOLVER_INHB_BUFF [26]
— ¥ 3A 3Y 19
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