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Revision History

Versions 1-3 were pre-release prototypes
Version 4 was the first full implementation
Version 5 reflects the detailed study of coil temperature per T1400684 and 
increases R27 and R31 from 50 to 120 ohms
Version 6 shows two components added to control the unexpected 
in-vacuum undamped motion.  The series resistor (Radd1) provides the 
damping.  The diode to ground (Dadd1) clamps the reverse polarity 
transient from terminating the applied drive early.
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Designator Comment Description Digikey Part Number #Column Name Error:Manufacturers Part NumberQuantity

C1, C5, C7, C8, C11, C12, C13, C15, 
C17_U_OptoOut1, C17_U_OptoOut2, 
C17_U_OptoOut5, C17_U_OptoOut6, C18

1uF Capacitor 1276-1204-1-ND
13

C2, C3, C4 160uF, 700VDC 4 Pin High Voltage Capacitor BC2624-ND 3
C6 4.7nF Capacitor 445-7684-1-ND 1
C9, C10 0.1uF, 1kV Capacitor 399-6782-2-ND 2
C14, C16 10UF Tantalum, 35V Polarized Cap 478-1722-1-ND 2
C19 2.2nF Capacitor 1276-2823-1-ND 1
D1 TVS diode Single TVS diode SMAJ15CABCT-ND 1
D2, D22 5V TVS 5V Bi-directional Transient 

Voltage Suppressor
SMAJ5.0CALFCT-ND 2

D3, D5, D11, D20_U_OptoOut1, 
D20_U_OptoOut2, D20_U_OptoOut5, 
D20_U_OptoOut6

TVS diode Single TVS diode SMAJ24A-FDICT-ND
7

D4, D6, D7 Diode Default Diode SE20AFJ-M3/6AGICT-ND 3
D8, D10 Diode 1N4148 High Conductance Fast Diode 1N4148WTPMSCT-ND 2
D9, D12 RB160M-60 High Conductance Fast Diode RB160M-60CT-ND 2
D13, D15, D16, D17 Stacked LED Dual Green LED 67-1321-ND 4
D14 12V TVS 5V Bi-directional Transient 

Voltage Suppressor
SMAJ12CALFCT-ND 1

D18 Stacked LED Dual Yellow/Red LED 350-2719-ND 1
D19, D23 15V TVS 5V Bi-directional Transient 

Voltage Suppressor
SMAJ15CALFCT-ND 2

D21 Green LED SOT-23 Green LED 754-1637-1-ND 1
J1 D Connector 25 Receptacle Assembly, 25 

Position, Right Angle
6E17C-025S-AJ-120-ND 1

J2 BNC Stacked Dual BNC 991-1023-ND 1
J3 D9 Female Receptacle Assembly, 9 

Position, Right Angle
A35166-ND 1

M2, M3, M5, M6, M7, M9, M14, M16, M17, 
M18, M22_U_OptoOut1, M22_U_OptoOut2, 
M22_U_OptoOut5, M22_U_OptoOut6

NMOS ROHM N-Channel MOSFET 2SK3019TLCT-ND

14

M10, M11, M12, M15 NMOS Microsemi N-Channel 
MOSFET

IXTK32P60P-ND 4

M13 STN1HNK60 ST Microelectronics N-Channel 
MOSFET

497-4668-1-ND 1

M19, M20, M21 NMOS Microsemi N-Channel 
MOSFET

APT31M100L-ND 3

P2 Header 20X2 Header, 20-Pin, Dual row WM8189-ND 1
P3 Header 2 Header, 2-Pin A31676-ND 1
P4 MOLEX 0.156 Header, 5-Pin WM5227-ND 1
P11 Header 3H Header, 3-Pin, Right Angle WM5236-ND 1
P12 Header 3 Header, 3-Pin 609-3468-ND 1
Part1 FET Heatsink 3 Pin FET Heatsink WA-T264-101E-ND 1
Part2 TO220 Resistor Heatsink 2 Pin Resistor Heatsink HS404-ND 1
Part3 Board Standoff Solderable Board Standoff, 3/8 

inch
1

Part4 Red Jumper Red Jumper 2-881545-2-ND 1
R1, R2, R3, R4, R5, R10, R19, R21, R22, 
R24, R26, R32, R43

10K Resistor P10.0KFCT-ND 13

R6 100K P100KFCT-ND 1
R7, R13, R37, R41, R42, R44, R45, R47, 
R48

2K Resistor P2.00KFCT-ND 9

R8 1M Resistor 541-1.0MXCT-ND 1
R9 8.06K Resistor P8.06KFCT-ND 1
R11, R25 3.3k Resistor P3.30KFCT-ND 2
R12, R14, R20, R49_U_OptoOut1, 
R49_U_OptoOut2, R49_U_OptoOut5, 
R49_U_OptoOut6, R50_U_OptoOut1, 
R50_U_OptoOut2, R50_U_OptoOut5, 
R50_U_OptoOut6, R52, R55, R58, R63

1K Resistor, Resistor, surface 
mount

P1.00KFCT-ND

15

R15, R17, R18, R30 100 Resistor P100FCT-ND 4
R16 82K, 35W Resistor MP925-82.0KF-ND 1
R23 402K Resistor PT402KAFCT-ND 1
R27, R31 120 ohm, 30W Resistor MP930-120-F-ND 2
R28, R29 200 Resistor P200FCT-ND 2
R33 249 P249FCT-ND 1
R34, R35, R40 750 Resistor P750FCT-ND 3
R36 2.1k RNCF1206DTE2K10CT-ND 1
R38 402 Resistor P402FCT-ND 1
R51 143k Resistor P143KFCT-ND 1
R53, R56, R59, R60 4.53K Resistor P4.53KFCT-ND 4
R54 115K Resistor P115KFCT-ND 1
R57 44.2k Resistor P44.2KFCT-ND 1
R61 931 Resistor P931FCT-ND 1
R62 154k Resistor P154KFCT-ND 1
SW1 DPDT Front Panel DPDT Switch CKN1476-ND 1
T1, T2 Terminal 30A, 6-32, Single Terminal 

Block
8199K-ND 2

TP1, TP2, TP3, TP6, TP7, TP10, TP11, 
TP12, TP13, TP14, TP15, TP16, TP18, 
TP19, TP20, TP21, TP23, TP24, TP25, 
TP26, TP27, TP28, TP29, TP30, TP31, 
TP32, TP33, TP34, TP35, TP36, TP37, 
TP38, TP39, TP40, TP41, TP42, TP43, 
TP44

TESTPT PCB Testpoint 5019KCT-ND

38

U1, U2, U5, U6_U_OptoOut1, 
U6_U_OptoOut2, U6_U_OptoOut5, 
U6_U_OptoOut6

PS2701A-1 High Isolation Voltage SOP 
Photocoupler

PS2701A-1-P-A-ND
7

U3 LM78MXXCDT D PACK VOLTAGE 
REGULATOR

LM7805CT-ND 1

U4 LM317T Three-Terminal Adjustable 
Output Positive Voltage 
Regulator

LM317TFS-ND
1

U7 LTC2914 Quad UV/OV Supply Monitor LTC2914CDHC-1#PBF-ND 1
200
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