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GLT F2F Meeting, Taipei 2 of x2023-Feb-13/14/15

Requirements for 3-LO Subsystem

§ Provide 3 simultaneous phase coherent LOs for:

• 86 GHz Receiver with LO = 73.500 to 88.500 GHz (TBR)
• Corresponds to fsynth = 18.367 125 to 22.117 125 GHz

• 230 GHz receiver with LO = 220.500 to 265.500 GHz (TBR)
• Corresponds to fsynth  = 18.367 125 to 22.117 125 GHz (TBR)

• 345 GHz receiver with LO = 280.500 to 367.500 GHz (TBR)
• Corresponds to fsynth = 23.367 125 to 30.617 125 GHz

and potentially 690 (requires deletion of one of the above receivers)

• 690 GHz receiver with LO = 610.200 to 712.008 GHz (TBR)
• Corresponds to fsynth = 16.942 125* to 19.770 125 GHz

§ Phase noise performance better than or equal to current system

*slightly below 17 – 34 GHz filter in current hardware
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LO Subsystem, Existing Hardware Configuration
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Estimated Phase Noise Performance
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10 MHz Maser factory data 
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20*log(10,000/10) = 60 dB
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Estimated Phase Noise Performance
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GLT F2F Meeting, Taipei 6 of x2023-Feb-13/14/15

Estimated Phase Noise Performance

Maser 10 MHz scaled to 10 GHz + Residual 
phase noise of E8257D @ 10 GHzE8257D @ 10 GHz 

locked to maser

E8257D PLL BW 
25 Hz

Absolute phase noise of E8257D @ 10 GHz
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GLT F2F Meeting, Taipei 7 of x2023-Feb-13/14/15

Estimated Phase Noise Performance

Absolute phase noise of E8257D @ 10 GHz

WCA output @ 75.6 GHz (E8257D + 17.6 dB)

E8257D @ 10 GHz 
locked to maser

20*log(75.6/10) = 17.6 dB
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Estimated Phase Noise Performance
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Estimated Phase Noise Performance
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WCA output @ 75.6 GHz

Final LO at 226.8 GHz
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0.21

0.20 0.55
1.22

0.81

Total RSS’d phase noise = 2.44 deg rms

E8257D @ 10 GHz 
locked to maser

Dfrms = 7.1 deg rms
r ~ [1 - 0.5*0.12^2]
= 0.992 (0.8% loss)

5.0 & 10 deg rms à 11.18 deg
r ~ [1 - 0.5*0.195^2]
= 0.981 (1.9% loss)

5.0 & 20 deg rms à 20.62 deg
r ~ [1 - 0.5*0.360^2]
= 0.935 (6.5% loss)

TMS 3rd Edition, pg 277

20*log(226.8/75.6) = 9.5 dB Assume our actual phase noise is a factor of 
2 worse than calculated:  2.44 à 5.0 deg rms 
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GLT F2F Meeting, Taipei 10 of x2023-Feb-13/14/15

3-LO Subsystem Transmitter, Version-1
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3-LO Subsystem Transmitter Cost, Version-1
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+10 dBm

15.75 GHz
-23 dBm

+10 dBm

-10 dBm

-6 dBm

15.750 GHz (Round Trip), -8 dBm

15.760 GHz (LO), +9 dBm

15.750 GHz @ -11 dBm, 18-32 GHz @ -8 dBm

15.750 GHz (LO), +2 dBm

100 MHz
+8 dBm

15.76 GHz
+20 dBm

1544 nm
+6 dBm

10 MHz (Reference), -2 dBm

10 MHz (Round Trip), -2 dBm

-17 dBm

LPF

LPF

10 MHz

J6

J4

J5

J1

J3

J2

+5 VDC, 
300 mA

R
S-232A

RS-232B

USB

+15 VDC, 
300 mA

+15 VDC, 
800 mA

+15 VDC, 
300 mA

J8

J9

J10

J11
+15 VDC, 

90 mA +15 VDC, 
90 mA

+5.25 VDC
RL1-87

+5.25 VDC, 
600 mA

Lock
Status

Lock
Status

Ch-42 1543.73 nm (2022-May)
Ch-25 1557.2 nm, +7 dBm final
Ch-21 1560.61 nm, +4 dBm

RX1

TX1 FA1

WD1

MX1

MX2

AR3

AR4

LO1

LO2

PD1 PD2

PD3

CP1

CP2

CP3

PD4

PD5

CP4

AR5

AR6

FL1

FL2

FL3

4U Chassis

BPF

AR1

18-32 GHz
+10 dBm

15.75 GHz

10 MHz

FPTP

100 MHz

E8257D

FPTP

FPTP

FPTP

A

To VVM Ch-A (ref)

10 MHz

+13 dB
m

+13 dB
m

-28 dBm

12 dB

3 dB

3 dB

12 dB

15.75 GHz
+10 dBm

20 dB

5 dB

5 dB

+6 dBm

10 dB

10 dB

4 dB

15.75 GHz
-25 dBm

+5 dBm

10 dB
C
P5

SC
/A

PC

FC
/A

PC

SC
/A

PC

FC
/A

PC

J15 FPTP

(SN 6200075 proto, 
6200076 final)

(SN 9220042 proto,
9220036 final)

Ch-21
1560.61 nm, +4 dBm

1560.61 nm,
-8 dBm

-13 dBm

12 dB

1 dB

100 MHz

10 MHz

5 MHz

1 PPS

T4S iMaser 3000, S/N 118

Keysight E8257D
Synthesizer-1

HP 8508A
Vector Voltmeter

B

HP 85082A

10 MHz RF Output

To VVM Ch-B

LO Photonics Transmitter Unit

Symmetricom TSC 5120A-01
Phase Noise Test Set

10 MHz-1

10 MHz-2

Fm Rakon 10 MHz Crystal

1

2

1

2

1

2

3

4

Out

Synch

To time interval 
counter

Fm GPS 1 PPS
(for synch)

SC
/A

PC

FC
/A

PC

W12-46

10 MHz LO-2

LO-3

100 MHz
OCXO

XTL1

21.492 125 000 GHz

28.742 125 000 GHz

Optilab
LT-40-E-M 
1540.56 nm

Ch-46

+/-5 VDC, 
2000 mA

1543.73 nm
+8 dBmUSB

TX1

Optilab
LT-40-E-M
1537.40 nm

Ch-50

+/-5 VDC, 
2000 mA

1537.40 nm
+8 dBmUSB

TX2

Ch-50
Ch-46

Ch-50

0 dBm

0 dBm

WD1
Ch-46, 50

Auxiliary LO Photonics 
Transmitter Unit (new)

2U Chassis

Ch-46 passes thru FBG and circulator 
and exits top, Ch-50 enters circulator 
from right and goes CW and reflects 
off FBG and back into circulator and 
exits top

Add Ch-50

SDI HDPA-15RMi-B3
(new)

10 MHz
10 MHz-4

100 MHz

J16

Ch-42
Ch-42

WD2

Ch-46, 50

Ch-42, 46, 50

To time interval 
counter

20 GHz @ -11 dBm
25 GHz @ -10 dBm
30 GHz @ -9 dBm

Keysight E8257D
Synthesizer-2

10 MHz RF Output

20 GHz @ -11 dBm
25 GHz @ -10 dBm
30 GHz @ -9 dBm

Keysight E8257D
Synthesizer-3

10 MHz RF Output

20 GHz @ -11 dBm
25 GHz @ -10 dBm
30 GHz @ -9 dBm

21.492 125 000 GHz

28.742 125 000 GHz

18.417 125 000 GHz

U1

U2

U3

U1 Keysight E8257D, 540, UNX $60,000
U2 Keysight E8257D, 540, UNX $60,000
U3 Spectral Dynamics HDPA-15RMi-B3 $5,000
Wx Gore RF Cables, High Quality $1,500
________________________________________________________

$126,500

Aux Photonics Transmitter Unit:   
XTL1 TBD 100 to 10 MHz Crystal $2000
TX1 Optilab LT-40-E-M, Ch-46 $7000
TX2 Optilab LT-40-E-M, Ch-50 $7000
WD1 Optilab DWDM-200-50 $500
 - Misc Optical Components $500
 - Par-Metal 2U EMI Chassis $300
 - Labor Fabrication $500
 - Daitron Low Noise DC PS $500
 - Misc Thermal Management $200
 - Advantech Monitor & Control $500
________________________________________________________

$19,000

Additional Parts for Photonics Transmitter Unit:
WD2 Optilab DWDM-200-42 $500
Misc Optical parts $300
________________________________________________________

$800

Subtotal for Tx $146.3k USD



GLT F2F Meeting, Taipei 12 of x2023-Feb-13/14/15

3-LO Subsystem Receiver Cost, Version-1

Subtotal for Tx $146.3k USD

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

Optilab
LR-30

+5 VDC, 
500 mA

USB

1-40 GHz
Summer

(2.92mm)
0-40 GHz
Resistive

PD
(2.92mm)

-4.5 dB

-7.0 dB

13 dB

15.750 GHz
+1 dBm

BPF
15.75 GHz

0.01-15 GHz
P1dBc +20 dBm

1561.1 nm
(2.92 mm)

+12 VDC, 
2 A

15.750 GHz
+12 dBm

RS-232

100 MHz, -30 dBm
15.750 GHz, -30 dBm
18-32 GHz, -30 dBm

100 MHz, -33 dBm
15.750 GHz, -33 dBm
18-32 GHz, -33 dBm

15.750 GHz, +11 dBm
18-32 GHz, +11 dBm

15.750 GHz, +4 dBm
18-32 GHz, +4 dBm

HPF
17 GHz

150 MHz
LPF

16-32 GHz,
-4 dBm (max)

Luff
PCOC10-100

10 MHz, 
+13 dBm

+15 VDC, 
300 mA

+15 VDC 
800 mA +/- 12 VDC, 100 mA

+15 VDC, 400 mA 
(warmup)

+15 VDC, 
160 mA

Lock
Status

Ch-42
1543.73 nm
+6 dBm

11 dB

RX1

TX1

PD1

PD2

FL1

FL2

FL3

LO1

10 dB

100 MHz
0 dBm

15.750 GHz, -2 dBm
18-32 GHz, -2 dBm

1544.057 nm, -16 dBm

RS-232A

USB

J9

J10

AR4

AR1

AT1

AR3

CP1

CP2

CP3
8-Bit Control

J6

J2

J3

J1

J5

J7

2U Chassis

+15 VDC, 
160 mA

AR2

J8

+14.5 dBm

11 dB

CP4

100 MHz, 
+13 dBm

FPTP

NC

To CAB-A1-J1

To
CAB-A26-IN

NC

To
CAB-A302

FPTP

Fm
CTL7-A4-J6

FPTP

Mini Circuits
SLB-150+

SC
/A

PC
FC

/A
PC

SC
/A

PC
FC

/A
PC

Adapter

Wht Wht

Red

(SN 640015)

(SN 6200083)

float

float

float

8 dB

bottom

top

bottom

top

top

bottom

bottom

Ch-21

Ch-42, 46, 50

Ch-21

Ch-21
Wht-Ref

Blk-Com

Wht-Ch21

WD1

(SN 91004006)

Optilab
DWDM-200-21

Ch-21 1560.61 nm, +8 dBm

LO Photonics Receiver Unit

Ch-46

Ch-46

Ch-50

Ch-50

J11

J12

SC
/A

PC
FC

/A
PC

SC
/A

PC
FC

/A
PC

WD3 WD2

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

Optilab
LR-30

+5 VDC, 
500 mA

USB

Ch-46
1540.56 nm
+6 dBm

RX1

10 dB

1540.56 nm, 
-16 dBm

CP1

Thorlabs
TW1550R2A1

Wht Wht

Red

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

Optilab
LR-30

+5 VDC, 
500 mA

USB

Ch-50
1537.40 nm
+6 dBm

RX2

10 dB

1537.40 nm, 
-16 dBm

CP2

Thorlabs
TW1550R2A1

Wht Wht

Red

CA1632-441
G = 39 dB
P1dBc +28 dBm
NF = 4 dB

LO-2, 
-25 dBm

+/- 12 VDC, 100 mA

AT1

8-Bit Control

AR2

LO-3, 
-25 dBm

+/- 12 VDC, 
100 mA

AT2

8-Bit Control

GT Microwave
A3P-88N-3JK
16-32 GHz

GT Microwave
A3P-88N-3JK
16-32 GHz

CA1632-441
G = 39 dB
P1dBc +28 dBm
NF = 4 dB

2U Chassis

Auxiliary LO Photonics 
Receiver Unit (new) +15 VDC 

800 mA

+15 VDC 
800 mA

AR1

21.492 125 000 GHz

28.742 125 000 GHz

18.417 125 000 GHz

16-32 GHz,
+6 dBm (max)

To CAB-A1-JX

16-32 GHz,
+6 dBm (max)

To CAB-A1-JX

Aux Photonics Receiver Unit:   
CP1 General Photonics 10/90 Optical Coupler $900
CP2 General Photonics 10/90 Optical Coupler $900
RX1 Optilab LRC-40x $2700
RX2 Optilab LRC-40x $2700
AR1 Ciao Wireless CA1632-441 $2500
AR2 Ciao Wireless CA1632-441 $2500
AT1 GT Microwave A3P-88N-3JK $2500
AT2 GT Microwave A3P-88N-3JK $2500
 - Misc-1 Optical Components $500
 - Misc-2 RF Components $500
 - Misc-3 Thermal Management $200
 - Par-Metal 4U EMI Chassis $300
 - Labor Fabrication $500
 - Daitron Low Noise DC PS $500
 - Advantech Monitor & Control $500
________________________________________________________

$20,200

Additional Parts for Photonics Receiver Unit:
WD2 Optilab DWDM-200-46 $500
WD3 Optilab DWDM-200-50 $500
Misc Optical parts $300
________________________________________________________

$1300

Subtotal for Rx $  21.5k USD

Total for Tx & Rx $167.8k USD

W12-46 from
Maser house



Marki
PD-0140

1-40 GHz
Summer

(2.92mm)

1.5-18
GHz PD
(SMA)

18-32 GHz, -14 dBm @ 25 GHz

Luff
15.750
GHz
PLS

5-500
MHz PD

Luff
15.760
GHz
PLS

1.5-18
GHz PD
(SMA)

L
R

I

L
I

R

15.750 GHz

Marki
PD-0040

100 MHz, +13 dBm

10 MHz
+10 dBm

0-40 GHz
Resistive
Summer

(2.92mm)

-4.5 dB

-7.0 dB

10 dB

10 dB

Optilab
LT-40

0.01-40 GHz
P1dBc +20 dBm

Ch-42 1543.73 nm
(2.92 mm)

100 MHz, +3 dBm
15.750 GHz, +3 dBm
18-32 GHz, +3 dBm

Marki
C13-0140

13 dB

1-40 GHz

Optilab
EDFA-16-LC

+12 VDC, 
2000 mA

18-32 GHz
-23 dBm

Optilab
DWDM-200-21

Wht-Ref

Blk-Com

Wht-Ch21

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

+5 VDC, 
500 mA

15.750 GHz 10 dB

+10 dBm

15.75 GHz
-23 dBm

+10 dBm

-10 dBm

-6 dBm

15.750 GHz (Round Trip), -8 dBm

15.760 GHz (LO), +9 dBm

15.750 GHz @ -11 dBm, 18-32 GHz @ -8 dBm

15.750 GHz (LO), +2 dBm

100 MHz
+8 dBm

15.76 GHz
+20 dBm

1544 nm
+6 dBm

10 MHz (Reference), -2 dBm

10 MHz (Round Trip), -2 dBm

-17 dBm

LPF

LPF

10 MHz

J6

J4

J5

J1

J3

J2

+5 VDC, 
300 mA

R
S-232A

RS-232B

USB

+15 VDC, 
300 mA

+15 VDC, 
800 mA

+15 VDC, 
300 mA

J8

J9

J10

J11
+15 VDC, 

90 mA +15 VDC, 
90 mA

+5.25 VDC
RL1-87

+5.25 VDC, 
600 mA

Lock
Status

Lock
Status

Ch-42 1543.73 nm (2022-May)
Ch-25 1557.2 nm, +7 dBm final
Ch-21 1560.61 nm, +4 dBm

RX1

TX1 FA1

WD1

MX1

MX2

AR3

AR4

LO1

LO2

PD1 PD2

PD3

CP1

CP2

CP3

PD4

PD5

CP4

AR5

AR6

FL1

FL2

FL3

4U Chassis

BPF

AR1

18-32 GHz
+10 dBm

15.75 GHz

10 MHz

FPTP

100 MHz

E8257D

FPTP

FPTP

FPTP

A

To VVM Ch-A (ref)

10 MHz

+13 dB
m

+13 dB
m

-28 dBm

12 dB

3 dB

3 dB

12 dB

15.75 GHz
+10 dBm

20 dB

5 dB

5 dB

+6 dBm

10 dB

10 dB

4 dB

15.75 GHz
-25 dBm

+5 dBm

10 dB
C
P5

SC
/A

PC

FC
/A

PC

SC
/A

PC

FC
/A

PC

J15 FPTP

(SN 6200075 proto, 
6200076 final)

(SN 9220042 proto,
9220036 final)

Ch-21
1560.61 nm, +4 dBm

1560.61 nm,
-8 dBm

-13 dBm

12 dB

1 dB

100 MHz

10 MHz

5 MHz

1 PPS

T4S iMaser 3000, S/N 118

Keysight E8257D
Synthesizer

HP 8508A
Vector Voltmeter

B

HP 85082A

10 MHz RF Output

To VVM Ch-B

LO Photonics Transmitter Unit

Symmetricom TSC 5120A-01
Phase Noise Test Set

10 MHz-1

10 MHz-2

Fm Rakon 10 MHz Crystal

20 GHz @ +5 dBm
25 GHz @ +7 dBm
30 GHz @ +8 dBm

1

2

1

2

1

2

3

4

Out

Synch

To time interval 
counter

Fm GPS 1 PPS
(for synch)

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

Optilab
LR-30

+5 VDC, 
500 mA

USB

1-40 GHz
Summer

(2.92mm)
0-40 GHz
Resistive

PD
(2.92mm)

-4.5 dB

-7.0 dB

13 dB

15.750 GHz
+1 dBm

BPF
15.75 GHz

0.01-15 GHz
P1dBc +20 dBm

1561.1 nm
(2.92 mm)

+12 VDC, 
2 A

15.750 GHz
+12 dBm

RS-232

100 MHz, -30 dBm
15.750 GHz, -30 dBm
18-32 GHz, -30 dBm

100 MHz, -33 dBm
15.750 GHz, -33 dBm
18-32 GHz, -33 dBm

15.750 GHz, +11 dBm
18-32 GHz, +11 dBm

15.750 GHz, +4 dBm
18-32 GHz, +4 dBm

HPF
17 GHz

150 MHz
LPF

16-32 GHz,
-4 dBm (max)

Luff
PCOC10-100

10 MHz, 
+13 dBm

+15 VDC, 
300 mA

+15 VDC 
800 mA +/- 12 VDC, 100 mA

+15 VDC, 400 mA 
(warmup)

+15 VDC, 
160 mA

Lock
Status

Ch-42
1543.73 nm
+6 dBm

11 dB

RX1

TX1

PD1

PD2

FL1

FL2

FL3

LO1

10 dB

100 MHz
0 dBm

15.750 GHz, -2 dBm
18-32 GHz, -2 dBm

1544.057 nm, -16 dBm

RS-232A

USB

J9

J10

AR4

AR1

AT1

AR3

CP1

CP2

CP3
8-Bit Control

J6

J2

J3

J1

J5

J7

2U Chassis

+15 VDC, 
160 mA

AR2

J8

+14.5 dBm

11 dB

CP4

100 MHz, 
+13 dBm

FPTP

NC

To CAB-A1-Jx

To
CAB-A26-IN

NC

To
CAB-A302

FPTP

Fm
CTL7-A4-J6

FPTP

Mini Circuits
SLB-150+

SC
/A

PC
FC

/A
PC

SC
/A

PC
FC

/A
PC

Adapter

Wht Wht

Red

(SN 640015)

(SN 6200083)

float

float

float

8 dB

bottom

top

bottom

top

top

bottom

bottom

SC
/A

PC

FC
/A

PC

Ch-21

Ch-42, 46, 50

Ch-21

Ch-21
Wht-Ref

Blk-Com

Wht-Ch21

WD1

(SN 91004006)

Optilab
DWDM-200-21

Ch-21 1560.61 nm, +8 dBm

W12-46

LO Photonics Receiver Unit

10 MHz

Ch-46, 50

100 MHz

Ch-46 passes thru FBG and circulator 
and exits top, Ch-50 enters circulator 
from right and goes CW and reflects 
off FBG and back into circulator and 
exits top

Add Ch-50

SDI HDPA-15RMi-B3
(new)

10 MHz
10 MHz-4

100 MHz

J16

Ch-42
Ch-42

WD2

Ch-46, 50

Ch-42, 46, 50

Ch-46, 50 enter left and pass thru 
FBG and circulator and exit top, Ch-
42 enters circulator from right and 
goes CW and reflects off FBG and 
back into circulator and exits top

Add Ch-42

Ch-46

Ch-46

Ch-50

Ch-50

J11

J12

SC
/A

PC
FC

/A
PC

SC
/A

PC
FC

/A
PC

WD3 WD2

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

Optilab
LR-30

+5 VDC, 
500 mA

USB

Ch-46
1540.56 nm
+6 dBm

RX1

10 dB

1540.56 nm, 
-16 dBm

CP1

Thorlabs
TW1550R2A1

Wht Wht

Red

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

Optilab
LR-30

+5 VDC, 
500 mA

USB

Ch-50
1537.40 nm
+6 dBm

RX2

10 dB

1537.40 nm, 
-16 dBm

CP2

Thorlabs
TW1550R2A1

Wht Wht

Red

CA1632-441
G = 39 dB
P1dBc +28 dBm
NF = 4 dB

LO-2, 
-25 dBm

+/- 12 VDC, 100 mA

AT1

8-Bit Control

AR2

LO-3, 
-25 dBm

+/- 12 VDC, 
100 mA

AT2

8-Bit Control

GT Microwave
A3P-88N-3JK
16-32 GHz

GT Microwave
A3P-88N-3JK
16-32 GHz

CA1632-441
G = 39 dB
P1dBc +28 dBm
NF = 4 dB

2U Chassis

Auxiliary LO Photonics 
Receiver Unit (new) +15 VDC 

800 mA

+15 VDC 
800 mA

AR1

21.492 125 000 GHz

28.742 125 000 GHz

18.417 125 000 GHz

16-22 GHz,
+6 dBm (max)

To CAB-A1-Jx

16-22 GHz,
+6 dBm (max)

To CAB-A1-Jx

To tim
e interval 

counter

AnaPico
APMSYN22

AnaPico
APMSYN22

100 MHz
OCXO PD2

100 kHz – 22 GHz

XTL-1

100 kHz – 22 GHz

100 MHz, +17 dBm

100 MHz, 0 dBm

1 G
H

z

Optilab
LT-40-E-M 
1540.56 nm

Ch-46

+/-5 VDC, 
2000 mA

1543.73 nm
+8 dBmUSB

TX1

Optilab
LT-40-E-M
1537.40 nm

Ch-50

+/-5 VDC, 
2000 mA

1537.40 nm
+8 dBmUSB

TX2

Ch-50
Ch-46

Ch-50

0 dBm

0 dBm

WD1

Auxiliary LO Photonics 
Transmitter Unit (new)

2U Chassis

U1

U2

21.492 125 000 GHz

18.417 125 000 GHz

28.742 125 000 GHz

GLT F2F Meeting, Taipei 13 of x2023-Feb-13/14/15

LO Subsystem, Augmented to Support 3 LOs, Version-1



GLT F2F Meeting, Taipei 14 of x2023-Feb-13/14/15

3-LO Subsystem Transmitter Cost, Version-2

Subtotal for Tx $  55.4k USD

Marki
PD-0140

1-40 GHz
Summer

(2.92mm)

1.5-18
GHz PD
(SMA)

18-32 GHz, -14 dBm @ 25 GHz

Luff
15.750
GHz
PLS

5-500
MHz PD

Luff
15.760
GHz
PLS

1.5-18
GHz PD
(SMA)

L
R

I

L
I

R

15.750 GHz

Marki
PD-0040

100 MHz, +13 dBm

10 MHz
+10 dBm

0-40 GHz
Resistive
Summer

(2.92mm)

-4.5 dB

-7.0 dB

10 dB

10 dB

Optilab
LT-40

0.01-40 GHz
P1dBc +20 dBm

Ch-42 1543.73 nm
(2.92 mm)

100 MHz, +3 dBm
15.750 GHz, +3 dBm
18-32 GHz, +3 dBm

Marki
C13-0140

13 dB

1-40 GHz

Optilab
EDFA-16-LC

+12 VDC, 
2000 mA

18-32 GHz
-23 dBm

Optilab
DWDM-200-21

Wht-Ref

Blk-Com

Wht-Ch21

60 kHz - 31 GHz
Pin +16 dBm max

1250-1650 nm
0.85 A/W
(2.92mm)

+5 VDC, 
500 mA

15.750 GHz 10 dB

+10 dBm

15.75 GHz
-23 dBm

+10 dBm

-10 dBm

-6 dBm

15.750 GHz (Round Trip), -8 dBm

15.760 GHz (LO), +9 dBm

15.750 GHz @ -11 dBm, 18-32 GHz @ -8 dBm

15.750 GHz (LO), +2 dBm

100 MHz
+8 dBm

15.76 GHz
+20 dBm

1544 nm
+6 dBm

10 MHz (Reference), -2 dBm

10 MHz (Round Trip), -2 dBm

-17 dBm

LPF

LPF

10 MHz

J6

J4

J5

J1

J3

J2

+5 VDC, 
300 mA

R
S-232A

RS-232B

USB

+15 VDC, 
300 mA

+15 VDC, 
800 mA

+15 VDC, 
300 mA

J8

J9

J10

J11
+15 VDC, 

90 mA +15 VDC, 
90 mA

+5.25 VDC
RL1-87

+5.25 VDC, 
600 mA

Lock
Status

Lock
Status

Ch-42 1543.73 nm (2022-May)
Ch-25 1557.2 nm, +7 dBm final
Ch-21 1560.61 nm, +4 dBm

RX1

TX1 FA1

WD1

MX1

MX2

AR3

AR4

LO1

LO2

PD1 PD2

PD3

CP1

CP2

CP3

PD4

PD5

CP4

AR5

AR6

FL1

FL2

FL3

4U Chassis

BPF

AR1

18-32 GHz
+10 dBm

15.75 GHz

10 MHz

FPTP

100 MHz

E8257D

FPTP

FPTP

FPTP

A

To VVM Ch-A (ref)

10 MHz

+13 dB
m

+13 dB
m

-28 dBm

12 dB

3 dB

3 dB

12 dB

15.75 GHz
+10 dBm

20 dB

5 dB

5 dB

+6 dBm

10 dB

10 dB

4 dB

15.75 GHz
-25 dBm

+5 dBm

10 dB
C
P5

SC
/A

PC

FC
/A

PC

SC
/A

PC

FC
/A

PC

J15 FPTP

(SN 6200075 proto, 
6200076 final)

(SN 9220042 proto,
9220036 final)

Ch-21
1560.61 nm, +4 dBm

1560.61 nm,
-8 dBm

-13 dBm

12 dB

1 dB

100 MHz

10 MHz

5 MHz

1 PPS

T4S iMaser 3000, S/N 118

Keysight E8257D
Synthesizer

HP 8508A
Vector Voltmeter

B

HP 85082A

10 MHz RF Output

To VVM Ch-B

LO Photonics Transmitter Unit

Symmetricom TSC 5120A-01
Phase Noise Test Set

10 MHz-1

10 MHz-2

Fm Rakon 10 MHz Crystal

20 GHz @ +5 dBm
25 GHz @ +7 dBm
30 GHz @ +8 dBm

1

2

1

2

1

2

3

4

Out

Synch

To time interval 
counter

Fm GPS 1 PPS
(for synch)

SC
/A

PC

FC
/A

PC

W12-46

10 MHz

AnaPico
APMSYN22

AnaPico
APMSYN22

100 MHz
OCXO PD1

100 kHz – 22 GHz

XTL-1

100 kHz – 22 GHz

100 MHz, +17 dBm

100 MHz, 0 dBm

1 G
H

z

21.492 125 000 GHz

28.742 125 000 GHz

Optilab
LT-40-E-M 
1540.56 nm

Ch-46

+/-5 VDC, 
2000 mA

1543.73 nm
+8 dBmUSB

TX1

Optilab
LT-40-E-M
1537.40 nm

Ch-50

+/-5 VDC, 
2000 mA

1537.40 nm
+8 dBmUSB

TX2

Ch-50
Ch-46

Ch-50

0 dBm

0 dBm

WD1
Ch-46, 50

100 MHz

Auxiliary LO Photonics 
Transmitter Unit (new)

2U Chassis

Ch-46 passes thru FBG and circulator 
and exits top, Ch-50 enters circulator 
from right and goes CW and reflects 
off FBG and back into circulator and 
exits top

Add Ch-50

SDI HDPA-15RMi-B3
(new)

10 MHz
10 MHz-4

100 MHz

J16

Ch-42
Ch-42

WD2

Ch-46, 50

Ch-42, 46, 50

To tim
e interval 

counter

U1

U2

W12-46

U3 Spectral Dynamics HDPA-15RMi-B3 $5,000

Aux Photonics Transmitter Unit:   
XTL1 TBD 100 to 10 MHz Crystal $2000
PD2 Mini-Circuits TBD $100
U1 AnaPico 100 kHz – 22 GHz synth $15000
U2 AnaPico 100 kHz – 22 GHz synth $15000
TX1 Optilab LT-40-E-M, Ch-46 $7000
TX2 Optilab LT-40-E-M, Ch-50 $7000
WD1 Optilab DWDM-200-50 $500
 - Misc Optical Components $500
 - Par-Metal 2U EMI Chassis $300
 - Labor Fabrication $500
 - Daitron Low Noise DC PS $500
 - Misc Thermal Management $200
 - Advantech Monitor & Control $500
________________________________________________________

$49600

Additional Parts for Photonics Transmitter Unit:
WD2 Optilab DWDM-200-42 $500
Misc Optical parts $300
________________________________________________________

$800

U3

Subtotal for Rx $  21.5k USD

Total for Tx & Rx $  76.9k USD


