3 4 5 6
u1 U2
RF amplifier interface Low Noise Power
LIGO LIGO
D1000064-A D0901846-D
o=
@ §§§§§§§§Daz‘e&z_|o’<
Ml J< a2} o~ — % J; J< J< l
L ] Vav2 sl 5| = VCC LED Vis
Va V4
flat ribbon cable
Digi-Key B2
M3DDA-3420K-ND RF terminator
Digi-Key
B1 ACX1251-ND
1 Control
[ Mon Tune S
e : L= Tune Amp I VCO
BNC bulkhead to SMA cabl . S3 °
Tune Filter S2 — Filter RF °
SNb Power Power ) N female
U3 RF voltage-controlled oscillator box
LIGO
2 VCO Source
d \ \ | D1900377-v7 s3 SMA cable 7"
JIA JiB i) EICO
BNC bulkhead to SMA cabl Insulating Bushing Insulating Bushing SMA Tee PUNE EAM GND
u adto ca Digi-Key V5 SMA cable 12"; straight-R/A
J2A J2B 501-1255-ND
GND Insulating Bushing Insulating Bushing
I S1 SMA cable 6"
3 J3A J3B S9
Insulating Bushing Insulating Bushing SMA Cable 6" EAM
Digi-Key Digi-Key SMA cable 6"; straight-R/A
BNC bulkhead to SMA cabl A24479-ND 744-1307-ND S2 SMA cable 6"
EAM
GiID SMA cable 6"; straight-R/A
OK VCC V15
RF modules need to be mounted on mounting plate. T T T
VCO box is 1050 128 variant. [ |
g 2 & &
Cable V4 is 34-pin twisted-pair flat-ribbon. )
V5 are 3 pairs of twisted hook up wire. i
) ) . PLL for VCO
Cables for V2 and V3 are twisted pair and soldered to the amplifiers. LIGO PN1 o
Solder a 10nF capacitor across each power terminal. D1300812:v1 cable, 1 palr, shielded
566-9501-100
Adjust power levels by adding attenuators values before B9: V2/V3 cables
Pasternack PE7161/PE7001.
LED
For PLL variants connect SMA tee to tune input of VCO oscillator i TNEEE  NE TACHRIFE  ME A RIE
and connect the SMA cable to PLL SMA connector. [ \ | \ | \ |
EAM EAM EAM
FDD variants use a by—lO divider rather than by-lG L1 SMA cable 7"; straight-R/A  SMA cable 18"; straight-R/A SMA cable 18"; straight-R/A
For PLL variants use hook-up wire to connnect V15, VCC and OK. % M1-3 cables
Solder the OK wire to the bottom side of TP14 on the power board. -
Use rear panel D1300808-v1 instead of D090607-B. us
Snap-in LED
Digi-Key
350-2127-ND
\ \ | |
PN2 PN3 PN4 PN5
2U chassis Mounting Plate Front Panel Rear Panel
LIGO LIGO LIGO LIGO
D0900142-v2 D0900608-v5 D0900606-v2 D0900607-B
PN6 Title .
EilléeéMounting Plate Low Noise VCO
D1101899-v1 Size Number Revision
B D0900605
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S7 SMA cable 10"
EAM
SMA cable 10"; straight-R/A
L 1
PN7
Terminator
Pasternack
PN10 C4 PE6152
SMA coupler M/M 10n
Pasternack B7 V3 i Outl
B4 PE9069 RF mixer RF amplifier B10 S7
sS4 SMA cable 7" RF coupler Wenzel Wenzel RF coupler
Mini-Circuits 600-25043A B8 B9 | 600-25042A Mini-Circuits B11 N female
DiV EAM ZX30-20-4 > ZX30-20-4
J5 SMA cable 7"; straight-R/A
16dBm s 15dBm 9dBm 6dBm ss 18dBm 17dBm el GND
® I — (0] RF IF b—m——————— | 0O pb———— > | (0] I — (0] | 13dBm
02 p—
N female —c M1 9 o "~ C M3
RF bandpass filter | 2-way RF splitter 18 Out?
GND Lark Engineering Mini-Circuits S8
] MC80-10-4AA 7X10-2-12-S+
C5 80MHz 10MHz GND N female
10n L 1
V3 PN8
B6 SMA coupler M/M GND
RF coupler Pasternack
B5 | Mini-Circuits PE9069
ZX30-20-4 PN9
Ref 5 > Terminator
10dBm ss i 5 23dBm i o 22dBm Pasternack
PE6152
N female M2
© =C 6 SMA cable 18"
RF amplifier ] S8 SMA cable 10"
GND Wenzel EAM L 1
600-25041A SMA cable 18"; straight-R/A EAM
GND SMA cable 10"; straight-R/A
S5 SMA cable 7"
EAM
SMA cable 7"; straight-R/A U6
Oscillator Source
LIGO
D0902708-A E1
13dBm
RE standoff, 1", f/m
8 g T EhID Digi-Key
) 8405K-ND
| E2 standoff, 1", f/m
E3 standoff, 1", f/m
P15V
E4 standoff, 1", f/m
u7
OCXO
Wenzel Title R ..
500-14929-71.000MHz Frequency Difference Divider
Optional daughter board Size Number Revision
B D0900605
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1 2 3 4 5 6
‘Hl Handle, 3" E5 #4-403/16"flat  E6 #4-40 3/16" flat | | | | | | | | | | | | | | |
H2 Handle, 3" E7 #4-403/16"flat  E8 #4-40 3/16" flat H3 H4 H5 H6 H7 H8 H9 H10
I | #2-56 flat head, 3/8" #2-56 pan head, 1/4" #0-80 flat head, 1/4" M2.5 pan head, 8mm M2.5 washer M2.5 lock washer M2.5 nut #4 washer, 62mil
Mouser E9 #4-403/16"flat  E10  #4-403/16" flat McMaster-Carr McMaster-Carr McMeaster-Carr McMaster-Carr McMaster-Carr McMaster-Carr McMaster-Carr McMaster-Carr
534-9109 91771A105 90272A077 91771A055 92005A069 93475A196 93925A220 90591A113 98370A005
‘H 1 Ferrule | E11 #4-403/16"flat E12  #4-403/16" flat | | | | | | | | | | | | | | |
‘H12 Ferrule | E13  #4-403/16"flat E14  #4-403/16" flat H13 #2-56 flat head, 3/8" H14 #2-56 pan head, 1/4" H15 #0-80 flat head, ‘1/4" ‘H16 M2.5 pan hea‘d, 8m\hhl7 M2.5 washer‘ ‘H18 M2.5 lock wa‘sher ‘H19 M2.5 nut ‘HZO #4 washer, 62‘mil
H21 Ferrule E15  #4-403/16" flat E16  #4-403/16" flat H22 #2-56 flat head, 3/8" H23 #2-56 pan head, 1/4" H24 #0-80 flat head, 1/4" H25  M2.5 pan head, 8mhi26  M2.5 washer H27  M2.5lock washer H28 ~ M2.5 nut H29  #4 washer, 62mil
\ | \ \ | \ | | | \ |
‘HSO Ferrule | E17 #4-403/16"flat E18 #4-403/16" flat ‘H31 #2-56 flat head, 3/8" H32 #2-56 pan head, 1/4" H33 #0-80 flat head, 1/4" ‘H34 M2.5 pan hea‘d, 8m\hh35 M2.5 Washer‘ ‘H36 M2.5 lock Wa‘sher ‘H37 M2.5 nut ‘H38 #4 washer, 62‘mil
Mouser E19 #4-403/16"flat E20 #4-403/16" flat H39 #2-56 flat head, 3/8" H40 #2-56 pan head, 1/4" H41  M2.5 pan head, 8mht42 ~ M2.5 washer H43  M2.5lock washer H44 ~ M2.5 nut H45  #4 washer, 62mil
534-9121 \ | \ | | | \ |
H46  #6-32 1/4" flat E21  #4-403/16" flat E22  #4-403/16" flat H47 #2-56 flat head, 3/8" H48 #2-56 pan head, 1/4" H49 #2-56 pan head, 1/4" H50  M2.5 pan head, 8mhi51 ~ M2.5 washer H52  M2.5lock washer H53 ~ M2.5 nut H54  #4 washer, 62mil
\ \ | \ | | | \ |
H55  #6-32 1/4" flat E23  #4-403/16"flat E24  #4-403/16" flat H56 #2-56 flat head, 3/8" H57 #2-56 pan head, 1/4" H58 #2-56 pan head, 1/4" H59  M2.5 pan head, 8mhi60  M2.5 washer H61  M2.5lock washer H62 ~ M2.5 nut H63  #4 washer, 62mil
\ | \ | | | \ |
H64  #6-321/4" flat E25  #4-403/16" flat E26  #4-403/16" flat H65 #2-56 flat head, 3/8" H66 #2-56 pan head, 1/4" H67 #2-56 pan head, 1/4" H68 M2.5 pan head, 8mhi69 M2.5 washer H70 M2.5 lock washer H71 M2.5 nut H72  #4 washer, 62mil
\ |
H73  #6-321/4" flat E27 #4-403/16"flat E28  #4-403/16" flat H74 #2-56 flat head, 3/8" H75 #2-56 pan head, 1/4" H76  M2.5 washer
\ | | |
H77  #6-321/4" flat E29 #4-403/16"flat E30  #4-403/16" flat H78 #2-56 flat head, 3/8" H79  M2.5 washer
\ | | |
HB80  #6-321/4" flat E31 #4-403/16"flat E32  #4-403/16" flat H81 #2-56 flat head, 3/8" H82  M2.5 washer
\ | |
McMaster-Carr E33  #4-403/16"flat E34  #4-403/16" flat H83 #2-56 flat head, 3/8" H84  M2.5 washer
91099A205 | |
‘H85 #6-32 3/8" flat E35 #4-403/16"flat E36  #4-403/16" flat H86 #2-56 flat head, 3/8" H87  M2.5 washer
‘H88 #6-32 3/8" flat E37 #4-403/16"flat E38  #4-403/16" flat H89 #2-56 flat head, 3/8" H90  M2.5 washer
‘H91 #6-32 3/8" flat E39 #4-403/16"flat E40 #4-403/16" flat H92 #2-56 flat head, 3/8" H93  M2.5 washer
H94  #6-323/8" flat E41 #4-403/16"flat E42  #4-403/16" flat H95 #2-56 flat head, 3/8" . H96  M2.5washer
‘ ‘ ‘ ‘ Couplers/Splitter
McMaster-Carr E43 #4-403/16"flat  E44  #4-403/16" flat
91099A215 I | I
‘E45 #4-40 3/16" flat ‘E46 #4-40 3/16" flat
E47 #4-403/16"flat  E48  #4-403/16" flat H107
\ | | #4-40 SHCS, 1-1/4"
McMaster-Carr
. 92196A032
Enclosure Wenzel/Filter
L 1
H108#4-40 SHCS, 1-1/4"
H109#4-40 SHCS, 1-1/4"
E49  #6-321/4" flat ‘H97 #6-32 1/4" fla‘t ‘ESOBNC lock washer‘ ‘ESlBNC lock washer‘ H110#4-40 SHCS, 1-1/4"
[ 1 L 1]
H98 E52  #6-321/4" flat McMaster-Carr ES53 BNC nut E54 BNC nut
#6-32 pan, lock washer, 5/16" 91099A205 I | I |
McMaster-Carr E55  #6-321/4" flat E56BNC lock washer E57BNC lock washer
96909A445 L 1] \ | \ |
E58  #6-321/4" flat E59 BNC nut E60 BNC nut
H99 #6-32 pan, lock washer, 5/16" ] \ | \ |
E61BNC lock washer E62BNC lock washer
H100#6-32 pan, lock washer, 5/16" \ | \ |
E63 BNC nut Digi-Key
H101#6-32 pan, lock washer, 5/16" A97567-ND
E64BNC lock washer Digi-Key E65 BNC nut Box
H102#6-32 pan, lock washer, 5/16" A97566-ND
E66 BNC nut
H103#6-32 pan, lock washer, 5/16"
E67BNC lock washer
H104#6-32 pan, lock washer, 5/16"
E68 BNC nut
H105#6-32 pan, lock washer, 5/16"
E69BNC lock washer
H106#6-32 pan, lock washer, 5/16" Title R
Ef0 BNCnut Mounting Hardware
L 1
Base plate/PCBs PLL Size Number Revision
B D0900605
Date: 12/16/2021 [ Sheet3of 3
File: C:\Users\..\\VC0O3.SchDoc | Drawn By: Daniel Sigg

1 2 3 4 5 ‘ 6




	Schematic Prints("All Documents",Logical)
	VCO1.SchDoc
	Components
	B1
	B1-1
	B1-2
	B1-3
	B1-4
	B1-5

	B2
	B2-1

	J1
	J1-1
	J1-2

	J1A
	J1B
	J2
	J2-1
	J2-2

	J2A
	J2B
	J3
	J3-1
	J3-2

	J3A
	J3B
	J4
	J4-1
	J4-2

	J9
	LOGO1
	M1
	M2
	M3
	PN1
	PN2
	PN3
	PN4
	PN5
	PN6
	S1
	S2
	S3
	S9
	U1
	U1-1
	U1-2
	U1-3
	U1-4
	U1-5
	U1-6
	U1-7
	U1-8

	U2
	U2-1
	U2-2
	U2-3
	U2-4
	U2-5

	U3
	U3-1
	U3-2
	U3-3
	U3-3
	U3-4
	U3-5
	U3-6

	U4
	U4-1
	U4-2
	U4-3
	U4-4

	U5
	U5-1

	V4

	Nets
	GND
	Pins
	J1-2
	J2-2
	J3-2
	J4-2


	LED
	Pins
	U2-4
	U5-1


	M1
	Pins
	U1-1

	NetLabels
	M1


	M2
	Pins
	U1-2

	NetLabels
	M2


	M3
	Pins
	U1-3

	NetLabels
	M3


	NetB1_3
	Pins
	B1-3
	B2-1


	NetJ1_1
	Pins
	J1-1
	U3-4


	NetJ2_1
	Pins
	J2-1
	U3-5


	NetJ3_1
	Pins
	J3-1
	U3-6


	NetU1_4
	Pins
	U1-4


	NetU1_5
	Pins
	U1-5


	NetU2_2
	Pins
	U2-2


	NetU2_3
	Pins
	U2-3


	NetU4_4
	Pins
	U4-4


	OK
	Pins
	U4-3


	S1
	Pins
	B1-4
	U3-2

	NetLabels
	S1


	S2
	Pins
	B1-5
	U3-1

	NetLabels
	S2


	S3
	Pins
	B1-1
	J4-1

	NetLabels
	S3


	V2
	Pins
	U1-6


	V3
	Pins
	U1-7


	V4
	Pins
	U1-8
	U3-3

	NetLabels
	V4


	V5
	Pins
	B1-2
	U3-3

	NetLabels
	V5


	V15
	Pins
	U2-1
	U4-1


	VCC
	Pins
	U2-5
	U4-2




	VCO2.SchDoc
	Components
	B4
	B4-0
	B4-1
	B4-2

	B5
	B5-0
	B5-1
	B5-2
	B5-3

	B6
	B6-0
	B6-1
	B6-2

	B7
	B7-1
	B7-2
	B7-3

	B8
	B8-1
	B8-2

	B9
	B9-0
	B9-1
	B9-2
	B9-3

	B10
	B10-0
	B10-1
	B10-2

	B11
	B11-0
	B11-1
	B11-2

	C4
	C5
	E1
	E2
	E3
	E4
	J5
	J5-1
	J5-2

	J6
	J6-1
	J6-2

	J7
	J7-1
	J7-2

	J8
	J8-1
	J8-2

	PN7
	PN8
	PN9
	PN10
	S4
	S5
	S6
	S7
	S8
	U6
	U6-1
	U6-2
	U6-3
	U6-4

	U7

	Nets
	GND
	Pins
	B5-3
	B9-3
	J5-2
	J6-2
	J7-2
	J8-2
	U6-4


	M1
	Pins
	B4-2

	NetLabels
	M1


	M2
	Pins
	B6-2

	NetLabels
	M2


	M3
	Pins
	B10-2

	NetLabels
	M3


	NetB4_1
	Pins
	B4-1
	B7-3


	NetB5_1
	Pins
	B5-1
	B6-0


	NetB6_1
	Pins
	B6-1
	B7-2


	NetB7_1
	Pins
	B7-1
	B8-1


	NetB9_1
	Pins
	B9-1
	B10-0


	NetB10_1
	Pins
	B10-1
	B11-0


	NetU6_2
	Pins
	U6-2


	NetU6_3
	Pins
	U6-3


	P15V
	Pins
	U6-1


	S4
	Pins
	B4-0
	J5-1

	NetLabels
	S4


	S5
	Pins
	B5-0
	J6-1

	NetLabels
	S5


	S6
	Pins
	B8-2
	B9-0

	NetLabels
	S6


	S7
	Pins
	B11-1
	J7-1

	NetLabels
	S7


	S8
	Pins
	B11-2
	J8-1

	NetLabels
	S8


	V3
	Pins
	B5-2
	B9-2




	VCO3.SchDoc
	Components
	E5
	E6
	E7
	E8
	E9
	E10
	E11
	E12
	E13
	E14
	E15
	E16
	E17
	E18
	E19
	E20
	E21
	E22
	E23
	E24
	E25
	E26
	E27
	E28
	E29
	E30
	E31
	E32
	E33
	E34
	E35
	E36
	E37
	E38
	E39
	E40
	E41
	E42
	E43
	E44
	E45
	E46
	E47
	E48
	E49
	E50
	E51
	E52
	E53
	E54
	E55
	E56
	E57
	E58
	E59
	E60
	E61
	E62
	E63
	E64
	E65
	E66
	E67
	E68
	E69
	E70
	H1
	H2
	H3
	H4
	H5
	H6
	H7
	H8
	H9
	H10
	H11
	H12
	H13
	H14
	H15
	H16
	H17
	H18
	H19
	H20
	H21
	H22
	H23
	H24
	H25
	H26
	H27
	H28
	H29
	H30
	H31
	H32
	H33
	H34
	H35
	H36
	H37
	H38
	H39
	H40
	H41
	H42
	H43
	H44
	H45
	H46
	H47
	H48
	H49
	H50
	H51
	H52
	H53
	H54
	H55
	H56
	H57
	H58
	H59
	H60
	H61
	H62
	H63
	H64
	H65
	H66
	H67
	H68
	H69
	H70
	H71
	H72
	H73
	H74
	H75
	H76
	H77
	H78
	H79
	H80
	H81
	H82
	H83
	H84
	H85
	H86
	H87
	H88
	H89
	H90
	H91
	H92
	H93
	H94
	H95
	H96
	H97
	H98
	H99
	H100
	H101
	H102
	H103
	H104
	H105
	H106
	H107
	H108
	H109
	H110




