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Sidecab to scale

54” (137cm)

CSO Frequency Scheme

230 Rx: 20.3-31.1 GHz (X9)
460 Rx: 26.6-34.6 GHz (X15)

345 Rx: 23.3-35.0 GHz (X12)
650 Rx: 21.5-26.6 GHz (X27)
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460 Rx/11” M U'bOX M u-box 345 Rx/11”
26.6-34.6 GHz 460/650 650Rx: 21.5-26.6 GHz/4.5ft 230/345 23:3:35GHz

GPIB Anritsu Synthesizer 20-35 GHz/8ft (3.8-5 dB Loss)
20-35 GHz, ‘Sidecab’ [FSte:ug

Pl Anritsu Synthesizer 20-35 GHz/8ft (3.8-5 dB Loss) J. W. Kooi
20-35 GHz, ‘Sidecab’ 16 dBm 31 March 2011




Optical beam
(from M4)

Mm-wave box, thermally weakly
coupled to Cryostat

BalJPL PA | E
(next slide)

J. W. Kooi
31 March 2011




MU-Box Layout (BLF)
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FWHM (MHz)

Residual error (MHz)
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YIG Tuning Characteristics

YIG 1, 2, & 3 comparison
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Residual error (MHz)

Y1G2 comparisons using Nov 19, 2010 tuning
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YIG Drift Characteristics

YIG2 comparisons using Nov 19, 2010 tuning
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230/460 Cryostat

—— Dual color

i

LHe stage

JPL PA Bias (2x)

J. W. Kooi
31 March 2011




mm-Wave Box 230/460

" PWIM x3
(passive)

Marki
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> . z/ i -.
' Norden PA .

- 20-35 GHz
+24dBm

PWM x3
(passive)
Harmonit LPF: <= 210 GHz
gnd <=320 GHz

** Bal JPL PA

Injection point
Gunn/Filter if so
desired

J. W. Kooi
31 March 2011




mm-wave box

Will be covered with
Neoprene for insulation
against air currents.

Harmonic LPF: <= 210 GH%‘
and <=320 GHz .

J. W. Kooi
31 March 2011
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MARKI 35 GHz Filter Characteristics

File “iew Channel Sweep Calibration Trace GScale Marker Spstem  ‘window Help

Marker 1 of 3

tarker 4 I 455000000000 GH E

tarker 1

Marker 3

5.000d4B/
-10.0dE  Loghd

5.0004Ef
-100d6  Loghd

1500
10,00

5.00
0.oa

S.0004E!
0.00dE  Loghd

.00

F10.00
F15.00
.00
H25 .00

Fa0.00
3500

-10.00

=1

35.00000]

GHz

28152 dB

A ]

D

|-

"
|t

|

TN M
[

Chi: Start 100000 fiHz ———

3500000

Stop B2.0000 GHz

-1 7420 dB

Ly

<1 .50000]

L= Loy

GHz

BT 2e)

30400 dB

45 50000

-50.007 dB

=Chi: Start 10.0000 kAHz =—

Stop E5.0000 GHz

521

C 2-Part

Marki 35GHz

Smooth=1.06%

0

Marki-F-2708A

Frequency (GHz)

3 - ' ] T ——T —
E 20 GHz, -1.318 dB ——"dB"| 3
35 GHz, -1.74 dB 3
E dP=0.422dB 3
] 40 GHz, 229 dB
E 1 | | " | | | 3
0 10 20 30 40 50



226

22,54

22.14

22.0

Thermal behavior JPL Power Amplifiers
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CSO ‘mu’ Boxes (YIG filter + conditioning for dual colour)
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CSO mmWave Layout (x4) [230, 345, 460, 650 Rx]
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Micro Coax
8ft/UFB142A

Ingertion Loss Chart

BLECTRICAL CHARACTERISTICS

Impedance( ohms) 50
Frequency Range (GHz) 0.05-40
Velocity of Propagation 83%
Capacitance, pF/ft. (pF/meter) 24.5(80.38)
Shielding Effectiveness, dB @ 1GHz >100
Typical Insertion Loss , dBfft. (dB/meter) Frequency

1.0 GHz

10.0 GHz

18.0 GHz

26.5 GHz

40.0 GHz

50.0 GHz

. 40
Phase Stability Versus Flexure 13 g$ :ﬂ
VSWR Based on connector selections.
ENVIRONMENTAL CHARACTERISTICS
Temperature Range(Deg C) -65/+165
MATERIALS
Outer jacket Fluorinated Ethylene Propylene (FEP)
Braid SPC Alloy Braid
Outer Conductor Silver plated copper tape
Dielectric ULD PTFE
Center Conductor 7 Strand SPC
CUTAWAY
=

Insertion Loss per Catalog

0.12 (0.39)
0.38 (1.25)
0.51 (1.67)
0.62 (2.03)
0.77 (2.53)
N/A ()

Solid or Stranded Silver-Plated Copper Wire
Low Density PTFE Dielectric
Silver-Plated Copper Shield**
Silver-Piated Copper Braid
FEP Jacket™

*Not typical for UGNO70D

dByft

. MAXIMUM INSERTION LOSS
s |1y

05 '
04
03
02

0.1

i

0 5 10 15 20 25 30 35 40
FREQUENCY (GHz)

POWER HANDLING

0 5 0 15 20 25 30 35 40
FREQUENCY (GHz)




8ft Micro-Coax cable loss
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Breadboard 1
Norden N09-2414, S/N 1003



Measured Output Power muBox #1 (Norden Amp S/N 1003)
LO Distribution Breadboard 1. Ch1 & 2 Compared

LO distribution Breadboard 1, Channel 1

14
FIncludes Bft miro-coa xm tline and 3dB attn on I/O Norden PA
12 F A
10 f5
E 8
om r
T 6}
()] C/
4
s ‘F
T 2}
g_ E
5 0F
(@]
~ -2 F | —PsmidBm
= L | ——Pgym2dBm
[&] - ——— PaynddBm
-4 F | —paynédEm
- —— Psyn8dBm
C — Pyyn10dBm
-6 | ——Psmni2dem
e ~——Psyn14dBm
_g | | ——Femi6dem =——Psyn >= 16dBm ok
L —— Psyn18dBm
L | ——Psm20dBm
-10 L
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Frequency (GHz)
LO distribution Breadboard 1, Channel 2
14 F Includes Bft miro-coax igput lige an '3’&5';'5&}1'&}1'{:8"'?&"" AR
12 AR AL A Go aI(+9dBn‘|}
10
€ 8
o F
Z 6f
Q@
4
3
& o
=
S of
O
— -2
o
© -4
-6
——PgymniddBm .
-8 —— Pgymi6aBm | =———Psyn >= 16dBm ok E
10 Beoion T e T, |....|....|....|....|....|....a....|....|....|....|...‘;
20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35
Frequency (GHz)

Ch1 Ouput Power (dBm)

YIG3 Temperature (C)

14,

13
12

-
Q -

N W e OO N ©

(R RN R R R RRR RS RARRN RERERRARED AR

Q =

20 21

82.0

81.5

81.0

80.5

80.0

79.5

79.0 |

78.5 f

78.0

77.0
20 21

PR

-RA

Goal (+9dBm)

~———Psyn16dBm Ch1 —
Payn = 16d8m ok

22 23 24 25 26 27 28 29 30 31 32 33 34 35

Frequency (GHz)

Includes 8ft miro-coax input line and 3dB attn on I/O Norden PA.

LO distribution Breadboard 1, Channel 2

— Tyig0dBm
— Tyig2dBm
- TyigddBm
— TyigbdBm
~— Tyig8dBm
—— Tyig10dBm
— Tyig12dBm
—— Tyig14dBm
— Tyif16dBm
— Tyig18dBm
Tyig20dBm

22 23

24 25 26 27 28 29 30 31
Frequency (GHz)

32 33 34 35



Ch1 Ouput Power (dBm)

(o

N W R OO0 N O

0

LO Distribution Breadboard 1 & 2 Compared

Includes 8ft miro-coax input line and 3dB attn on I/O Norden PA.

0.5 dB extra loss in YIG,
-0.5dB in Psat different PA
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input of the Norden amp >
keep loss <= 2.5 dB if possible
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Breadboard 2
Norden N09-2414, S/N 1007



Ch1 Ouput Power (dBm)
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At output muBox #2

Breadboard 2, Ch2 — 14" Coax — Norden Amps — 3dB Attn
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These numbers are the total loss of the cable. (Divide by 14/12 = 1.167 to get dB/ft.)

Breadboard 2, Power into PMW Tripler for different PA's
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Output power going to PMW Tripler with a 14" RF Coax interconnect (Incl a 3dB Attn).
14 dB RF Coax ~1.8 dB attn at 35 GHz

Breadboard 2, Ch2 -- 14" Coax -- Norden SN1001 -- 3dB Attn
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Pin TPMW ripler (dBm)

Output power going to PMW Tripler with a 14” RFcoax interconnect (Incl 3dB Attn)

14 dB RF Coax ~1.8 dB attn at 35 GHz
Breadboard 2, Ch2 — 14" Coax — Norden SN1006 — 3dB Attn

Breadboard 2, Ch2 -- 14" Coax -- Norden SN1002 -- 3dB Attn
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Pin TPMW ripler (dBm)

Output power going to PMW Tripler with a 14” RF Coax interconnect (Incl 3dB Attn)

14dB RF Coax = 1.8dB attn at 35 GHz

8ft Microcoax, 5dB loss at 35 GHz (too much)

& Breadboard 2, Ch2 -- 8ft Flexline -- Norden SN1007 -- 3dB Attn
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Comparison with 14” RFcoax interconnect
Breadboard 2, Ch2 -- 14" Coax -- Norden SN1007 -- 3dB Attn
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Loss Calculations
mmWave Box N09-2414 P.A. Input Requirement: >= +6dBm

230 Rx: 20.3-31.1 GHz (X9)
460 Rx: 26.6-34.6 GHz (X15)

345 Rx: 23.3-35.0 GHz (X12)
650 Rx: 21.5-26.6 GHz (X27)
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Gain (dB)
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Gsat Characteristics for N09-2414

N09-2414 S/N 1002

Spec 12V 0.480A
- Meas: 12V, 0.480A

Goal at Input
mmwave Box P.A.
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Psat Characteristics for N09-2414

Pout (dBm)

NO9-2414 S/N 1002
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Measured Loss Calculations
230 Rx: 20.3-31.1 GHz (X9)

183-280 GHz [230 band], 4.5ft MicroCoax Interconnect
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Measured Loss Calculations

345 Rx: 23.3-35.0 GHz (X12)

280-420 GHz [345 band], 11" Microcoax Interconnect
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Measured Loss Calculations
460 Rx: 26.6-34.6 GHz (X15)

400-520 GHz [460 band], 11" MicroCoax Interconnect
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Measured Loss Calculations

580-720 GHz [650 band], 4.5ft MicroCoax Interconnect

650 Rx: 21.5-26.6 GHz (X27)
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Pin Norden Amp mmWave Box Summary (Measured data)

183-280 GHz [230 band], 4.5ft MicroCoax Interconnect
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280-420 GHz [345 band], 11" Microcoax Interconnect

0.5dB extra from YIG & Psat Norden PA (each) --> select PA for max output

TTTT T TTT

3" RFcoax + 10" Microcoax in muBox
3" RFcoax + 11" Microcoax in mm\Wave Box

—— PoutMuBox1

PoutMuBox2

—— PinRFCoax (14" RFcoax in mmwave Box; mubox1)

—— PinMicrocoax (3" RF + 11" Microcoax in mmwave Box; mubox1)
—— PinRFCoax (14" RFcoax in mmwave Box; mubox2))

—— PinMicrocoax (3" RF + 11" Microcoax in mmwave Box; mubox2)

FENIFIE AT AN A NSRS AT APArS AT PR WA A AN A WA N

w
a

Freauency (GHz)

580-720 GHz [650 band], 4.5ft MicroCoax Interconnect

TT T LN I L L L L L B

i T
E0.5dB extra from YIG & Psat Norden RA (each) --> select PA for max output

T[T T TP T[T

6.5" RF Coax in MuBox Pmin
3" RF Coax in MuBox

PoutMuBox1

PoutMuBox2

PinRFCoax (6.5" RFcoax in mmwave Box; mubox1)
PinMicrocoax (3" RF + 4" Microcoax in mmwave Box; mubox1)
PinRFCoax (6.5" RFcoax in mmwave Box; mubox2)
PinMicrocoax (3" RF + 4" Microcoax in mmwave Box; mubox2)

LR RAE RN R RN LRRAS LR RR R

215 220 225 230 235 240 245 250 255 260 265

Frequency (GHz)



5.0

45

4.0

3.5

Total Cable Loss (dB)

Total (Measured) Coaxial Loss for each Frequency Band

183-280 GHz [230 band], Total Coaxial Line Loss 280-420 GHz [345 band], Total Coaxial Line Loss
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