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WARNING: DO NOT DIRECTLY
CONNECT TO HIGH-VOLTAGE NETS.

\oltage inputs, V_EXTxx must have
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high-voltage node and these inputs.
Maximum voltage to be sensed is

1000VvDC or 700VAC. Y
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V_EXT2- 3
[Te}
-
V_EXT2
1 R219 100 TP28
+5V > 0603 V_EXT2. SNS 3V >
o us3
D34 OPA607QDBVRQ1
BAV99,215
V_EXT2+
- R220
——C144 {15k
3.3nF 20603
+5V
C145
+5V N N
I I —
«~ 3.3nF
D35 R221, C146
BAV99,215 0603 15k 100nF
V_EXT3- 3 —
[Te)
—
V_EXT3
1 R222 100 TP29
+5V 0503 V_EXT3 SNS 3V >
o u34
D36 OPA607QDBVRQ1
BAV99,215
V_EXT3+ 3
-
R223
——C148 {15k
3.3nF 20603 N
=
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 S——
[ ALLEGRO OUT  >—
>< +33V
+3V | O
+3.3V X R16_4
TP27 4 0603
1k
l B —_, CUR_SNS 3V3 >
[ LEM OUT t ——— ———
R79 4 I cos 4 &%‘éﬂ LEM Current Scaling:
BAK A7F % With 100 ohm burden
0603 Offset: 1.601V
100A: 3.147V
1 ‘ -100A: 0.063V
With 200 ohm burden
433V Offset: 1.62V
50A: 3.13V
T -50A: 0.114V
133V OVERCURRENTDETECTION
R159_4
X — [ /ALLEGRO_FAULT A 0+3.3V
47 +3.3V +5V 5.1k
: 0603
47 HI_OC REF
— R85_4

+
w
w
<

Q—XTX

—— —

LO_OC REF

q—><—< O

|
d—><~1 Q—X«}

49.9
0603

R86_4
0603
1K

(f TP19_4

/CUR _FAULT 3v3 )

l_.

C39_4
100pF

TP20_4

LEM Over Current Current Trip Level:
With 100 ohm burden: +/-90A
With 200 ohm burden: +/-47A

Allegro

——
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2 3 5 6
EDCRBUS +DC_BUS
C85_1|100nF
KV 112220
CON12 1
a1 -DC_BUS RS
735187-2 A8l B81
Upper VVdrain Sense A80 B80
AT9 B79
ATS B78
ATT B77
AT6 B76
AT5 B75
AT4 B74
AT3 B73
AT2 B72
ATL B71
AT0 B70
A69 B69
A68 B68
A7 B67
A66 B66
1 HS MLR CLMP GATE
TEMP_OUT- | o
FAULT OUT | 21| o2 HS MLR_CLMP VSS | o
hss FF’,\\’,VV'\,\",[_ Ribbon Cable TSW-102-07-5-S | A59
to Gate Driver HS GATE AS8
+2v Daughter Card Al N )f 23;
CONI5 1 HS Gate (2A) B 1 A35
q 2 HS Gate (4A) SW-102-07-G-D A? i
5 g P HS SRC (1A) A;3
Hs PWhiy 5 5 EOERCGAN | HS_KELVIN SRC SW_NOD| A52 B52 SW_NODE S NODE
FAULT OUT+ | i 8 AST B51
TEMP OUT+ | 9 0 AR50 B50
I
PS ENA - 2 LS Gate (2B) [~[< LS GATE CONL71 o =
LOGIC ENA T = LS Gate (4B) 4 1 e e
JRESET LS SRC (1B) SW-102-07-G-D 21351872 v s
HTST-108-01-L-D LSSRCEB) | Lower Vdrain Sense Al5 B45
Gate Driver Daughter Card LS KELVIN SRC Ad4 B44
N A43 B43
Ad2 B42
~LA LS MLR_CLMP_GATE AdL BA1
B1 | gl2 LS_MLR_CLMP_VSS A40 B40
A39 B39
TSW-102-07-5-S A33 B38
B37
CON16_1 B36
- ; B35
o
TEMPSENSE A32
A3l
A30
A29
A28
A27
A26
1 A25
Kot
SAm
vl
+DC _BUS A% B20
Al9 BI19
Al8 BIS
R57 1 AL7 B17
<l <l 10 Al6 B16
1210 AlS B15
€761 ==C77.1 ==C78.1 —==C79.1 Ald B14
12uF [ 120F [ J12uF [ ] 124F AlL3 B13
-DC BUS | +DC BUS
“1 cs61 Al10 B10
p—y A9 B9
1812 A8 B8
AT B7
-DC BUS A6 B6
A5 BS
DC Link Film Caps 2‘; 3‘3‘
A2 B2
164 pos Base Board Card Efige Connector _J\\
S —
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EDCABUS +DC_BUS
C85 2| 100nF
1kV 112220
CON12 2
J2 -DC_BUS 5C BUS
735187-2 A8l B81
Upper VVdrain Sense A80 B80
A79 B79
AT8 B78
ATT B77
AT6 B76
AT5 B75
AT4 B74
AT3 B73
AT2 B72
AT1 B71
A70 B70
A69 B69
A68 B68
A67 B67
A66 B66
1 HS MLR CLMP GATE
TEMP_OUT- | o
FAULT OUT. | 22 | gl2 HS MLR_CLMP VSS |
LS PWM- | A60
HS PWM- Ribbon Cable TSW-102-07-S-S A5Q
to Gate Driver HS GATE AS8
Y Daughter Card L8 N 1 ﬁ?g
CONI5 2 HS Gate (2A) B 1 A35
HS Gate (4A) SW-102-07-G-D 5
1 2 LA A54
3 T M HS SRC (1A) E A5
o }
Hs PWhiy 5 5 RBSRE 4, HS_KELVIN SRC SW_NOD| AB2 B52 SW_NODE S NODE
. 7 8 A5 B51
FAULT OUT+ | g o e EeD
TEMP_OUT+ | =
PS ENA J 11 2 LS Gate 28) |~[< LS GATE CON17_2 A49 B49
3 4 A48 B48
LOGIC ENA 13 5 LS Gate (4B) 4_2 AT 517
/RESET LS SRC (1B) SW-102-07-G-D
LS SRC (3B) 735187-2 A46 B46
HTST-108-01-L-D ale Lower Vdrain Sense A45 B45
Gate Driver Daughter Card LS KELVIN SRC Ad4 B44
\V A43 B43
- A42 B42
oL LS MLR_CLMP_GATE A4L B41
B2 g2 LS MLR_CLMP_VSS A40 B40
A39 B39
TSW-102-07-S-S A38 B38
B37
CON16_2 B36
1 B35
o1
O
TEMPSENSE A32
A3l
A30
A29
A28
A27
A26
1 A25
A2
A23
SAm
vl
+DC BUS A% B20
A19 B19
Al8 B18
R57_2 Al7 B17
<|w <la 10 Al6 B16
1210 Al5 B15
C76 2 ——=C77.2 —==C78 2 —=C792 Al4 Bl4
12uF [ ] 126F [ ] 120F [ (] 120F Al3 B13
-DC BUS | +DC BUS
Cc86 2 Al10 B10
—y /) A9 B9
1812 A8 B8
AT B7
-DC BUS A6 B6
A5 B5
i i A4 B4
DC Link Film Caps s o
A2 B2
164 pos Base Board Card Efige Connector _J\\
T
Wolfspeed. ...
C75_2|100nF Title
v 12220 Daughter Cards
Drawing No:
e MOD-MB-3P-0900V-40A_SCH
Date:

Jun. 2024

Size: Revision: Sheet:

7

of

12

6




2 3 5 6
EDCABUS +DC_BUS
C85_3$| 100nF
1kV 112220
CON12 3
Ji3 -DC_BUS 5C BUS
735187-2 A8l B81
Upper VVdrain Sense A80 B80
A79 B79
AT8 B78
ATT B77
AT6 B76
AT5 B75
AT4 B74
AT3 B73
AT2 B72
AT1 B71
A70 B70
A69 B69
A68 B68
A67 B67
A66 B66
1 HS MLR CLMP GATE
TEMP_OUT- | o
FAULT OUT. | 23 | gl2 HS MLR_CLMP VSS |
LS PWM- | A60
HS PWM- Ribbon Cable TSW-102-07-S-S A5Q
to Gate Driver HS GATE AS8
+2v Daughter Card Al N )f ﬁ?g
CONI5 3 HS Gate (2A) L 1 A35
HS Gate (4A) SW-102-07-G-D 5
1 2 LA A54
3 T M HS SRC (1A) E A5
o }
Hs PWhiy 5 5 RBSRE 4, HS_KELVIN SRC SW_NOD| AB2 B52 SW_NODE S NODE
. 7 8 A5 B51
FAULT OUT+ | g o e EeD
TEMP_OUT+ | =
PS ENA J 11 2 LS Gate 28) |~[< LS GATE CON17_3 A49 B49
3 4 A48 B48
LOGIC ENA 13 5 LS Gate (4B) 4 3 AT 517
/RESET LS SRC (1B) SW-102-07-G-D
LS SRC (3B) 735187-2 A46 B46
HTST-108-01-L-D ale Lower Vdrain Sense A45 B45
Gate Driver Daughter Card LS KELVIN SRC Ad4 B44
\V A43 B43
- A42 B42
oL LS MLR_CLMP_GATE A4L B41
53 | g2 LS MLR_CLMP_VSS A40 B40
A39 B39
TSW-102-07-S-S A38 B38
B37
CON16_3 B36
1 B35
o1
O
TEMPSENSE A32
A3l
A30
A29
A28
A27
A26
1 A25
A2
A23
SAm
vl
+DC BUS A% B20
A19 B19
Al8 B18
R57_3 Al7 B17
<|w <la 10 Al6 B16
1210 Al5 B15
C76_3 ——=C77.3 —=—=C783 —=C793 Al4 Bl4
12uF [ ] 126F [ ] 120F [ (] 120F Al3 B13
-DC BUS | +DC BUS
c86 3 Al10 B10
—y A9 B9
1812 A8 B8
AT B7
-DC BUS A6 B6
A5 B5
i i A4 B4
DC Link Film Caps s o
A2 B2
164 pos Base Board Card Efige Connector _J\\
T
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Gate Driver Daughter Card Signal Configuration

Populate 0 ohms for Populate 0 ohms for
single-ended gate differential gate TP14 1 TP15 1
driver cards driver cards (default) GD_FLT TEMP
TEMP_DIFF+ ><
TEMP_DIFE_OUT R99 1 R100 1
0603 0 MIEME
0603
FAULT DIFF+ >< il
R102_1 R103_1
/FAULT DIFE OUT e 5 JEAULT OUT
0603
1k
R105_1
0603
2k
+5V +5V
C80_1
100nF R155_1{R157_1R164 1{R165_1
u24 1 0603 0603 0603 0603
4 | GND vee 1 10k 10k 10k 10k
<; 5) LS PWM DIFF- T
DO- LS_PWM-
S PWM R166 _ 3 6 LS PWM DIFF+ |
[ LS PwMm K 1\/\,0603 DI DO+ = T ENPRDIEES { LS PWM+
) RI- TEMP- |
2 RO RI+ 8 TEMP_DIFF+ 14 TEMP+ |
[ PWM_DISABLE RI67T_K A o1 |1l Qi C118_1
100 0603 il 2N7002,215 22pF DS8921MX
c19 1%
R238_1 1nF
0603 V4
10k
+5V
TEMP_DIFF OUT
Cli4 1
. Wz 4 L 100nF
ir‘ GND VvCC
5) HS PWM DIFF- T
DO- {HS_PWM-
[ HS PWM HS PWM R170 1\/\, . 3 DI DO+ 6 HS PWM_DIFF+ C " HS_PWM+
1k 0603 7 FAULT DIFF- C
™ RI- FAULT- |
2 RO RI+ 8 FAULT DIFF+ C 14 FAULT+ |
R171 1\/\, _ 1 |= ]Qi11 C120_1
100 0603 l— T2N7002,215 22pF DS8921MX
ciz1 1%
R239 1 1nF R156_1<R158_1 R92_1 R93 1
0603 0603 0603 0603 0603
10k N 10k 10k 10k 10k
/FAULT DIFF OUT
+5V +5V

LOGIC _ENA

PS_ENA

—
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Gate Driver Daughter Card Signal Configuration

Populate 0 ohms for Populate 0 ohms for
single-ended gate differential gate TP14 2 TP15_2
driver cards driver cards (default) GD_FLT TEMP
TEMP_DIFF+ ><
TEMP_DIFE_OUT R99 2 R100 2
0603 0 MIEME
0603
FAULT DIFF+ = = il
R102_2 R103_2
/FAULT DIFE OUT e 5 JEAULT OUT
0603
1k
R105_2
0603
2k
+5V +5V
C80_2
100nF R155_2 < R157_2 \R164 2 R165_2
u24 2 0603 0603 0603 0603
4 | GND vee 1 10k 10k 10k 10k
<; 5) LS PWM DIFF- T
DO- LS_PWM-
S PWM R166 _ 3 6 LS PWM DIFF+ |
[ LS PWM K 2\/\'0603 DI DO+ = TEMP DIFE- 1 LS PWM+
) RI- TEMP- |
2 RO RI+ 8 TEMP_DIFF+ 14 TEMP+ |
[ PWM_DISABLE RI67T A o 1 I & QU2 Cl18 2
100 0603 L il 2N7002,215 22pF DS8921MX
c119 2
R238_2 1nF
0603 V4
10k
+5V
TEMP_DIFF OUT
Cl14 2
. Y2582 L 100nF
ir‘ GND VvCC
5) HS PWM DIFF- T
DO- {HS_PWM-
[ HS PWM HS PWM R170 2\/\, . 3 DI DO+ 6 HS PWM_DIFF+ C " HS_PWM+
1k 0603 7 FAULT DIFF- C
™ RI- FAULT- |
2 RO RI+ 8 FAULT DIFF+ C 14 FAULT+ |
R171 2\/\, _ 1 |= ]Qi112 C120_2
100 0603 L J—_T2N7002,215 22pF DS8921MX
ciz1 2%
R239 2 1nF R156_2 {R158_2 R92_2 R93 2
0603 0603 0603 0603 0603
10k N 10k 10k 10k 10k
/FAULT DIFF OUT
+5V +5V

LOGIC _ENA

PS_ENA

—
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Gate Driver Daughter Card Signal Configuration

Populate 0 ohms for Populate 0 ohms for
single-ended gate differential gate TP14 3 TP15_ 3
driver cards driver cards (default) GD_FLT TEMP
TEMP_DIFF+ ><
TEMP_DIFE_OUT R99 3 R100 3
0603 0 MIEME
0603
FAULT DIFF+ >< il
R102_3 R103_3
/FAULT DIFE OUT e 5 JEAULT OUT
0603
1k
R105_3
0603
2k
+5V +5V
C80_3
100nF R155 34 R157 34 R164 3{R165 3
u24 3 0603 0603 0603 0603
4 | GND vee 1 10k 10k 10k 10k
<; 5) LS PWM DIFF- T
DO- LS_PWM-
S PWM R166 _ 3 6 LS PWM DIFF+ |
[ LS PwMm K ;\/\,0603 DI DO+ = T ENPRDIEES { LS PWM+
™ RI- TEMP- |
~ 2 . Rls L8 TEMP _DIFF+ 14 ENIEE ‘
[ PWM_DISABLE RI67T_A A, o1 o1 Qi3 C118_3
100 0603 il 2N7002,215 22pF DS8921MX
c119 3
R238_3 1nF
0603 V4
10k
+5V
TEMP_DIFF OUT
Cl14 3
. S25kd L 100nF
ir‘ GND VvCC
5) HS PWM DIFF- T
DO- {HS_PWM-
[ HS PWM HS PWM R170 3\/\, . 3 DI DO+ 6 HS PWM_DIFF+ C " HS_PWM+
1k 0603 7 FAULT DIFF- C
™ RI- FAULT- |
2] ro Rls |2 FAULT_DIFF+ 4 T EAUITS ‘
RI71 X A, 1 |[—10Q113 Cc1203 [
100 0603 l— T2N7002,215 22pF DS8921MX
c121 3%
R239 3 InF R156_3 \R158_3 R92_3 {R93 3
0603 0603 0603 0603 0603
10k N 10k 10k 10k 10k
/FAULT DIFF OUT
+5V +5V

LOGIC _ENA

PS_ENA
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2 3 4 5 6
Testdebug TPs
Gain: 1V between TPs=1V onV_SNS_3V
TP18_1TP26_1
+ o
+5V
c81_1
+5V _ ] %l
R153<1R154 1 1 —
15k 15k 3.3nF
0603 0603 D121 R110.1 Cc82 1
BAV99,215 0603 15k 100nF
R111_1 R112_1 R113_1 R114_1 R115_1 F)
V_MEAS-
M M ™M M M
1206 1206 1206 1206 1206 0
- V_SNS
+5V > L RS A0 TRIe L V_SNS 3V
u18_1 . -
“ Dp131 OPAB07QDBVRQ1L %ﬁgg-FNOQVDC-W
BAV99.215 - req: 2.18kHz
R117_1 R118_1 R119_1 R120_1 R121_1 > -18dB @10 kHz
V_MEAS+ Bandwidth is considered in
M M M M M v conjunction with 470nF
1206 1206 1206 1206 1206 capacitor on Controller page
- R122_ 1 TP21_1
——C84_1< 15k
3.3nF 20603
.
L
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Testdebug TPs
Gain: 1V between TPs=1V onV_SNS_3V
TP18_2TP26 2
+ o
+5V
C81_2
+5V _ ] ,—5*2
R153 QR154_2 ] L=
15k 15k 3.3nF
0603 0603 D12 2 { Ru10,2 | C82. 2
BAV99,215 0603 15k 100nF
R111_2 R112 2 R113 2 R114 2 R115 2 F)
V_MEAS-
M M M M M
1206 1206 1206 1206 1206 0
- V_SNS
+5V > L RS A0 ¢ TPIB 2 V_SNS 3V
u18_2 . -
“ Dpi32 OPAB07QDBVRQ1L %ﬁgg-FNOQVDC-W
BAV99.215 - req: 2.18kHz
R117_2 R118 2 R119 2 R120_2 R121_2 2 -18dB @10 kHz
V_MEAS+ Bandwidth is considered in
M M M M M v conjunction with 470nF
1206 1206 1206 1206 1206 capacitor on Controller page
- R122 2 TP21_2
——C84_2 15k
3.3nF 0603
B
e
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Testdebug TPs
Gain: 1V between TPs=1V onV_SNS_3V
TP18_3TP26 3
+ o
+5V
C81_3
+5V _ ] %3
R153<3R154_3 I —
15k 15k 3.3nF
0603 (0603 D12_3 R110,3 C82_3
BAV99,215 0603 15k 100nF
R111_3 R112 3 R113 3 R114 3 R115 3 F)
V_MEAS-
M M M M M
1206 1206 1206 1206 1206 0
- V_SNS
+5V > L RS A0 ¢ TPIBS V_SNS 3V
uU18_3 . -
“| b33 OPAB07QDBVRQ1L %ﬁgg-FNOQVDC-W
BAV99.215 - req: 2.18kHz
R117_3 R118 3 R119 3 R120_3 R121_3 2 -18dB @10 kHz
V_MEAS+ Bandwidth is considered in
M M M M M v conjunction with 470nF
1206 1206 1206 1206 1206 capacitor on Controller page
- R122_3 TP21_3
——C84_3( 15k
3.3nF 0603
B
e
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Testdebug TPs
Gain: 1V between TPs=1V onV_SNS_3V
TP18_4 TP26 4
+ o
+5V
C81_4
+5V T ) e
R1534R154 4 I —
15k 15k 3.3nF
0603 (0603 D12 4 R110.4 C82_4
BAV99,215 0603 15k 100nF
R111_4 R112 4 R113 4 R114 4 R115 4 F)
V_MEAS-
M M M M M
1206 1206 1206 1206 1206 0
- V_SNS
+5V > L RS A0 ¢ TRIBA V_SNS 3V
uU18_4 . -
“| D134 OPAB07QDBVRQ1L %ﬁgg-FNOQVDC-W
BAV99.215 - req: 2.18kHz
R117_4 R118 4 R119 4 R120 4 R121_4 2 -18dB @10 kHz
V_MEAS+ Bandwidth is considered in
M M M M M v conjunction with 470nF
1206 1206 1206 1206 1206 capacitor on Controller page
- R122_4 TP21 4
——C84_4 15k
3.3nF 0603
B
e
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RESOLVER CONNECTIONS SINE DIFFERENTIAL SIGNAL C26 || 330pF COSINE DIFFERENTIAL SIGNAL C27 ||3300F
11 +5V ] +5V
R53 R54
0k 0603 0k 0603
+5V c28 +5V c29
100nF 100nF
EXC P SIN_P R55 COs P R58
ok 0603 2k 0603
w0 ™
EXC N R59 1.65V offset R72 1.65V offset
_ 0603 ——c22 > 1 R123 ) E 0603 —L—c40 > 1 R124 ) -
SIN P 47k 56pF 47k 56pF { Cosine >
P SN ] . R125 s 0603 l cos N R126 ™ Oc0s l
SIN.N ok 0603 OPAG07QDBVRQL R127 T2k 0603 OPAB07QDBVRQL R128
=——<SNN_] o 0603 ca1 o 0603 ca2
COSP  oosp 100pF 2k 100pF
COS N R129 R130
————<COSN_] 0603 ——C43 0603 ——ca4
10k 330pF 10k 330pF
R173 R174 R175 L0 R176 R177 R178 i
+33V +33V
0603 15k 15k ALl 0603 15k 15k Loong
10k 0603 0603 10k 0603 0603
RESOLVER CONDITIONING RESOLVER DIFFERENTIAL SIGNAL ceo PROTECTION
css R131 22pF 1
1|
+15V ll(;nF 20K 0603 f132 33V
r13 770k 0603
39k V0603 R134 +15V R135 D2
0603 +15V 15k D3 7\ BAV99,215
=L cso 133V 10k 0603 BAV99,215 COS P
1nF u13
R136 . R137 R138 1 3
[ RSLV_PWMDO—5aAAge N . o3 Vs OTF/SHDN
P BT 10k 21 e ouTa) |18 EXC P
€90 1 TR RSLV_PWM FILT R140 7 IN()-
4.7nF 799 0603 20k 1 4 9 EXC N
R141 U20 0603 5] N OUIE)
0603 OPAB07QDBVRQL & vso(l) |2
10k R142 7| \c vsor) o .
+3.3V ——C91 0603 8 @
100nF Q10K — NC 6
N ° oD [1a
RSLV PWM FILT 1}~ Q6 Therma e [15 D4
R143 c92 MMBT3904 el 7\ D16 7\ BAV99,215
——co3 0603 100nF o ALM2402FQPWPRQL BAV99,215 SIN_P
100nF Q10K A4 +15V
le“ R R145
11 120k 0603 470k 0603
10nF c95
N7 R146 co7 100nF
0603 |
10k 220F 1|
AN
BAV99,215
B N
T
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Fan and Accessories
H1 | FANAXIAL80X38MM 12VDC 4-WIRE Wakefield-Vette DC0803812V2B-BT0
H2 | Crimp Terminal, 22-30 AWG, Hot Tin, Bag Molex 0008500032
H3 | Crimp Terminal, 22-30 AWG, Hot Tin, Bag Molex 0008500032 FD1
H7 | Crimp Terminal, 22-30 AWG, Hot Tin, Bag Molex 0008500032 ICZ?D1XZR
H8 | Crimp Terminal, 22-30 AWG, Hot Tin, Bag Molex 0008500032 FD2
H9 | Connector Housing Receptacle 4 Position with Ramp 2.54mm Molex 0022013047 FIDIX2R
H10 | SpeedVal 3-phase MB Cooling Duct Fabricated CM-032824-01 FD3
H11 | SpeedVal_80mm_fan_riser_brkt v2 Fabricated CM-031324-01 FIDIX2R
H12 | FAN GUARD 80MM METAL Qualtek 08172-02 FD4
H13 | FAN GUARD 80MM METAL Qualtek 08172-02 FIDIX2R
H14 | M4x50mm_Steel Pan Head Phillips Screw McMaster-Carr 92005A240
H15 | M4x50mm_Steel Pan Head Phillips Screw McMaster-Carr 92005A240
H16 | M4x50mm_Steel Pan Head Phillips Screw McMaster-Carr 92005A240
H17 | M4x50mm_Steel Pan Head Phillips Screw McMaster-Carr 92005A240
H18 | High-Strength Steel Nylon-Insert M4 Locknut McMaster-Carr 94645A101
H19 | High-Strength Steel Nylon-Insert M4 Locknut McMaster-Carr 94645A101
H20 | High-Strength Steel Nylon-Insert M4 Locknut McMaster-Carr 94645A101
H21 | High-Strength Steel Nylon-Insert M4 Locknut McMaster-Carr 94645A101
H22 | Steel Pan Head Phillips Screw, M4 x 0.7 mm Thread, 8 mm Long McMaster-Carr 92005A218
H23 | Steel Pan Head Phillips Screw, M4 x 0.7 mm Thread, 8 mm Long McMaster-Carr 92005A218
H24 |Zinc-Plated Steel Washer, M4 Screw Size, 4.300mm ID,8 mm OD | McMaster-Carr 98688A114
H25 |Zinc-Plated Steel Washer, M4 Screw Size, 4.300mm ID,8mm OD | McMaster-Carr 98688A114
H26 |Zinc-Plated Steel Washer, M4 Screw Size, 4.300mm ID,8mm OD | McMaster-Carr 98688A114
H28 |Zinc-Plated Steel Washer, M4 Screw Size, 4.300mm ID,8mm OD | McMaster-Carr 98688A114
H29 |Zinc-Plated Steel Washer, M4 Screw Size, 4.300mm ID,8mm OD | McMaster-Carr 98688A114
H30 |Zinc-Plated Steel Washer, M4 Screw Size, 4.300mm ID,8mm OD | McMaster-Carr 98688A114
H31 | Zinc-Plated Steel Split Lock Washer for M4 Screw Size, Standard McMaster-Carr 91202A226
H32 | Zinc-Plated Steel Split Lock Washer for M4 Screw Size, Standard McMaster-Carr 91202A226
H63 | Steel Pan Head Phillips Screw, M4 x 0.7 mm Thread, 8 mm Long McMaster-Carr 92005A218
H64 | Steel Pan Head Phillips Screw, M4 x 0.7 mm Thread, 8 mm Long McMaster-Carr 92005A218
Board Standoffs
H33 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H34 HexNut8-32 Thread.170 Height Essentra 0400832HNS
H35 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H36 HexNut8-32 Thread.170 Height Essentra 0400832HNS
H37 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H38 Hex Nut8-32 Thread.170 Height Essentra 0400832HNS
H39 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H40 Hex Nut8-32 Thread.170 Height Essentra 0400832HNS
H41 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H42 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
H43 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H44 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
H45 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H46 Hex Nut8-32 Thread.170 Height Essentra 0400832HNS
H47 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H48 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
H49 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H50 Hex Nut8-32 Thread.170 Height Essentra 0400832HNS
H51 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H52 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
H53 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H54 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
H55 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H56 Hex Nut8-32 Thread.170 Height Essentra 0400832HNS
H57 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H58 Hex Nut8-32 Thread.170 Height Essentra 0400832HNS
H59 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H60 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
H61 Hex Standoff Threaded #8-32 Nylon 1.750" Essentra 36832MF175 H62 Hex Nut8-32 Thread .170 Height Essentra 0400832HNS
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