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KEYSIGHT lnmut RF IodZ 500 sAbenci0dB  PNO:BestClose AwgType: Power RUS],| KEYSIGHT hnput RF InpudtZ-500  #Aen 1048
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e LO Avg[Hold: 55
Freq Ref: Int (S) IF Gain Low Trig: Extemal 1 Freg Ref.Int (S) IF Gain Low Trg: Exdemal 1
Sig Track OF Sig Track OF
1 Specium
Ref Level 0.00 dBm ScaleiDiv 10 dB Ref Level 15.00 dBm

Start 150 kKz
#Res BW 10 kHz

Band2-0.18-BPSK-18602-1@0-15kHz-0.009-
0.15-PASS

Band2-0.18-BPSK-18602-1@0-15kHz-0.15-30-
PASS

SpectumAnlyzer 1| +
Swept SA
KEYSIGHT it R Az 0 v PNOFa g Type: Power (RUS pAZ 00  #An30d  PNOFast v Type: Power (R
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e OFf Avg[Hold: 55
Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1 K Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1
Sig Tradk: OF Sig Track: OF

—— 5
Mkr2 19.206 4 GHzll st
Ref Lavel 24.58 dBm

Ref Level 24.58 d8m

ideo BW 3.0 MHz ideo BW 3.0 MHZ*

Band2-0.18-BPSK-18602-1@0-15kHz-30-1000-
PASS

Band2-0.18-BPSK-18602-1@0-15kHz-1000-
20000-PASS
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KEYSIGHT lnmut RF InpudtZ-500  dAen:10dB  PNO: BestClose #wg Type: Power (RMS KEYSIGHT hnput RF InpudtZ-500  #Aen 1048
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e LO Avg[Hold: 55
Freq Ref: Int (S) IF Gain Low Trig: Extemal 1 Freg Ref.Int (S) IF Gain Low Trg: Exdemal 1
Sig Track OF Sig Track OF
1 Specium
Ref Level 0.00 dBm ScaleiDiv 10 dB Ref Level 15.00 dBm

Start 150 kKz
#Res BW 10 kHz

Band2-0.18-BPSK-18602-1@11-15kHz-0.009-
0.15-PASS

Band2-0.18-BPSK-18602-1@11-15kHz-0.15-30-

PASS
SpectumAnlyzer 1| +
Swept SA
KEYSIGHT it R Az 0 v PNOFa g Type: Power (RUS pAZ 00  #An30d  PNOFast v Type: Power (R
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e OFf Avg[Hold: 55
Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1 K Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1
Sig Tradk: OF Sig Track: OF

" Spen
782 1 GHz} 19 0oonom
Ref Level 24.56 cBm 3 Ref Level 2458 dBm -49.614 dBm

ideo BW 3.0 MHz ideo BW 3.0 MHZ*

R v XEEfencer s
Band2-0.18-BPSK-18602-1@ 11-15kHz-30-1000-
PASS

Band2-0.18-BPSK-18602-1@11-15kHz-1000-
20000-PASS
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InpudtZ-500  #Aen: 10dB

Preamp: Off Gate: OF
IF Gain Low
Sig Track OF

KEYSIGHT lput RF
ing

Pughioid 55

Freg Ref nt[S) Tiy Extemal 1

Ref Level 0.00 dBm

J W

#ideo BW 3.0 kHz*

Band2-0.18-QPSK-18876-12@0-15kHz-0.009-
0.15-PASS

mﬂml n

KEYSIGHT e &%
ing

InptZ500  #Atien:30dB PN Fast
Cor Preamp: Off Gate: OF
IF Gain: Low
Sig Tradk: OF

g Type: Pover (RIS
Aughold 55

Freq Ref. Int (S) Trig: Exteml 1

Ref Level 24.58 dBm

ideo BW 3.0 MHz

Band2-0.18-QPSK-18876-12@0-15kHz-30-
1000-PASS
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KEYSIGHT it er 08

Preamp: Off e LO
Freg Ref Int (S) IF Gain Low
Sig Track OF

InputZ: 500
( Avg[Hold: 55
Tii Exteml 1

1 Specium

ScalelDiv 10 d8 Ref Level -15.00 dBm

Start 150 kKz
#Res BW 10 kHz

Band2-0.18-QPSK-18876-12@0-15kHz-0.15-30-
PASS

#hlen: 30dB  PNO:Fast
Preamp: Off e OFf
Freg Ref. Int (S) IF Gain: Low
Sig Track: OF

g Z 500 Ay Type: Power R
(

Aughold 55
Ti: Extemal

Ref Level 24.58 d8m

ideo BW 3.0 MHZ*

Band2-0.18-QPSK-18876-12@0-15kHz-1000-
20000-PASS
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KEYSIGHT lnmut RF InpudtZ-500  dAen:10dB  PNO: BestClose #wg Type: Power (RMS
ing Preamp: Off Gatle: Off AugHold: 55
Freq Ref: Int (S) IF Gain Low Trg: Exdemal 1
Sig Track: O

Ref Level 0.00 dBm

Band2-0.18-BPSK-18876-1@0-15kHz-0.009-
0.15-PASS

SpectumAnlyzer 1| +
Swept SA
KEY5|GH'|' Input RF InptZ500  #Atien:30dB PN Fast #Ag Type: Power (RMS
ing Preamp: Off Gate: OF Avg[Hold: 55
Freg Ref. Int (S) IF Gain: Low Trg: Exdemal 1
Sig Tradk: OF

Ref Level 24.58 dBm

ideo BW 3.0 MHz

Band2-0.18-BPSK-18876-1@0-15kHz-30-1000-
PASS
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KEYSIGHT lnmut RF InpudtZ-500  #Aen 1048
( Preamp: Off e LO Avg[Hold: 55
Freq Ref: Int (S) IF Gain Low Trg: Exdemal 1
Sig Track OF
1 Specium

ScalelDiv 10 d8 Ref Level -15.00 dBm

Start 150 kKz
#Res BW 10 kHz

Band2-0.18-BPSK-18876-1@0-15kHz-0.15-30-

PASS

pAZ50 w03 PNOFat  “wgiype Power(R
( Preamp: Off e OFf AvgiHold: 55
Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1
Sig Track: OF o
Mkr2 19.276 1 GHz{} 19 coonopn
Ref Level 2458 dBm -49.659 dBm

ideo BW 3.0 MHZ*

Band2-0.18-BPSK-18876-1@0-15kHz-1000-
20000-PASS
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KEYSIGHT lpu k% IrgutZ 500
ing Corm

#Aen: 1008 4PNO: BestClose 4w Type: Power (RMS
Preamp: Off Gate: OF Avg[Hold: 55

Freq Ref: Int (S) IF Gain Low Trg: Exdemal 1

i Track Of

Mkrt 10.24
Ref Level 0.00 dBm

Band2-0.18-BPSK-18876-1@11-15kHz-0.009-
0.15-PASS

mﬂml n

KEY5|GH'|' Input RF Input Z: 50 0
ing

#Aen30dB  PNO:Fast #Ag Type: Power (RMS
Preamp: Off Gate: OF Avg[Hold: 55

Freg Ref. Int (S) IF Gain: Low Trg: Exdemal 1

Sig Tradk: OF

Ref Level 24.56 cBm -56.688

ideo BW 3.0 MHz

Band2-0.18-BPSK-18876-1@11-15kHz-30-1000-
PASS

mﬂml i+

#hfen: 108

Preamp: Off e LO Avg[Hold: 55
Freq Ref: Int (S) IF Gain Low Trg: Exdemal 1
Sig Track OF

KEYSIGHT meie Iz sia
(

1 Specium

ScalelDiv 10 d8 Ref Level -15.00 dBm

Start 150 kKz
#Res BW 10 kHz

ideo BIW 30 kHz

Band2-0.18-BPSK-18876-1@11-15kHz-0.15-30-
PASS

InptZ 500  AAflen30dd  PNOrRast

C Preamp: Off te: OF

Freg Ref. Int (S) IF Gain: Low
Sig Track: OF

H Type: Power R
Aughold 55
Ti: Extemal

" Spen
Mkr2 19.319 8 GHz{} 19 coononn
Ref Level 2458 dBm 494

ideo BW 3.0 MHZ*

Band2-0.18-BPSK-18876-1@11-15kHz-1000-
20000-PASS
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KEYSIGHT it R IpdZ500 e 10dB  4PNO: BestClose Awg Type: Power (RIS KEYSIGHT it R IodZ 500 #Aten 108 BestClose. 24w Type: Pover R
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e LO Avg[Hold: 55
Fren Ref Int(5) IFGain low  Trig Extemal 1 79500 kiHz FreRef Int(S) IFGain Low  Tri: Extemal 1
Sig Track. OF Sig Tk OF
- i -
Mkr1 49.514 0 KHzlf ga1 oopopg k[l 1 Sectom Mkr1 179.9 kHz,
Ref Level 0.00 dBm 99 dBm SweptSp Jif ScaleDiv 1048 Ref Level 15.00 dBm
Zem Spal

Start 150 kKz #ideo B 30 kHz*
#Res BW 10 kHz

Band2-0.18-QPSK-19198-12@0-15kHz-0.009-
0.15-PASS

Band2-0.18-QPSK-19198-12@0-15kHz-0.15-30-

PASS
SpectumAnlyzer 1| +
Swept SA
KEYSIGHT it R Az 0 v PNOFa g Type: Power (RUS pAZ 00  #An30d  PNOFast v Type: Power (R
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e OFf Avg[Hold: 55
Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1 K Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1
Sig Tradk: OF Sig Track: OF

Ref Level 24.58 dBm Ref Level 24.58 d8m

ideo BW 3.0 MHz ideo BW 3.0 MHZ*

R
Band2-0.18-QPSK-19198-12@0-15kHz-30-
1000-PASS

Band2-0.18-QPSK-19198-12@0-15kHz-1000-
20000-PASS
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KEYSIGHT lnmut RF InpudtZ-500  #Aen: 10dB
ing Preamp: Off Gatle: Off AugHold: 55
Freq Ref: Int (S) IF Gain Low Trg: Exdemal 1
Sig Track: O

Mkr1 41.909
Ref Level 0.00 dBm

Band2-0.18-BPSK-19198-1@0-15kHz-0.009-
0.15-PASS

SpectumAnlyzer 1| +
Swept SA
KEY5|GH'|' Input RF InptZ500  #Atien:30dB PN Fast #Ag Type: Power (RMS
ing Preamp: Off Gate: OF Avg[Hold: 55
Freg Ref. Int (S) IF Gain: Low Trg: Exdemal 1
Sig Tradk: OF

Ref Level 24.58 dBm

ideo BW 3.0 MHz

Band2-0.18-BPSK-19198-1@0-15kHz-30-1000-
PASS

Span
4 kHzif 14y coman
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KEYSIGHT lnmut RF InpudtZ-500  #Aen 1048
( Preamp: Off e LO Avg[Hold: 55
Freq Ref: Int (S) IF Gain Low Trg: Exdemal 1
Sig Track OF
1 Specium

ScalelDiv 10 d8 Ref Level -15.00 dBm

Start 150 kKz
#Res BW 10 kHz

Band2-0.18-BPSK-19198-1@0-15kHz-0.15-30-

PASS

pAZ 00  #An30d  PNOFast v Type: Power (R
( Preamp: Off e OFf AvgiHold: 55
Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1

Sig Track: OF

Ref Level 24.58 d8m

ideo BW 3.0 MHZ*

Band2-0.18-BPSK-19198-1@0-15kHz-1000-
20000-PASS
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KEYSIGHT it R IpUZ 500 A 10dB  PNOBestCiose vy Type: Power (US|, KEYSIGHT it R IpuZ 500 #Ate 1068
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e LO Avg[Hold: 55
Fren Ref Int(5) IFGain low  Trig Extemal 1 79500 kiHz FreRef Int(S) IFGain Low  Tri: Extemal 1
Sig Track. OF Sig Tk OF
na7 2
Mkr1 42,097 4 kHz 141 000000 k[ ! oecium
Ref Level 0.00 dBm ScalelDiv 10 d8 Ref Level -15.00 dBm

Swept Sp
Zem Spal

Start 150 kKz
#Res BW 10 kHz

Band2-0.18-BPSK-19198-1@11-15kHz-0.009-
0.15-PASS

Band2-0.18-BPSK-19198-1@11-15kHz-0.15-30-
PASS

SpectumAnlyzer 1| +
Swept SA
KEYSIGHT it R Az 0 v PNOFa g Type: Power (RUS pAZ 00  #An30d  PNOFast v Type: Power (R
ing Preamp: Off Gate: OF Avg[Hold: 55 C Preamp: Off e OFf Avg[Hold: 55
Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1 K Freg Ref. Int (S) IF Gain: Low Trig: Extemal 1
Sig Tradk: OF Sig Track: OF

Mkr2 19.161§
Ref Level 2458 dBm

Ref Level 24.58 d8m

ideo BW 3.0 MHz ideo BW 3.0 MHZ*

Band2-0.18-BPSK-19198-1@11-15kHz-30-1000-
PASS

Band2-0.18-BPSK-19198-1@11-15kHz-1000-
20000-PASS




Appendix F: Frequency Stability for NB1

Test Result
\oltage
Volt . . Lim
Ban | OpM scs Bandw | Modula | Chan | Ton | age nglfeer Dtieovr:a Dtﬁ;’r:a it Ver
d d idth ti I Vd 3 dict
ode i ion ne es []c (C) (Hz) | (ppm) (r?];)) ic
Stan
Ban d- 3.75 188 | 1@ 0.001 | +2. | PA
0.18 | QPSK VN NT 2.00
d2 | Alon | kHz 76 0 065 5 SS
e
Stan
Ban d- 3.75 188 | 1@ 0.000 | £2. | PA
0.18 | QPSK VL NT 1.10
d2 | Alon | kHz 76 0 586 5 SS
e
Stan
Ban d- 3.75 188 | 1@ 0.001 | +2. | PA
0.18 | QPSK VH NT 3.40
d2 | Alon | kHz 76 0 811 5 SS
e
Stan
Ban d- 15k 188 | 1@ 0.000 | £2. | PA
0.18 | QPSK VN NT 1.40
d2 | Alon Hz 76 0 746 5 SS
e
Stan
Ban d- 15k 188 | 1@ 0.000 | £2. | PA
0.18 | QPSK VL NT 1.60
d2 | Alon Hz 76 0 852 5 SS
e
Stan
Ban d- 15k 188 | 1@ 0.002 | £2. | PA
0.18 | QPSK VH NT 4.20
d2 | Alon Hz 76 0 237 5 SS
e
Stan
Ban d- 15k 188 | 1@ 0.002 | £2. | PA
0.18 | QPSK VL NT 4.40
d2 | Alon Hz 76 11 343 5 SS
e
Stan
Ban d- 15k 188 | 1@ 0.001 | £2. | PA
0.18 | QPSK VH NT 3.20
d2 | Alon Hz 76 11 704 5 SS
e
Stan
Ban d- 3.75 188 | 1@ 0.000 | +2. | PA
0.18 | QPSK VN NT 0.60
d2 | Alon | kHz 76 47 320 5 SS
e




Stan
Ban d- 3.75 188 | 1@ +2. | PA
0.18 | QPSK VL NT -0.60 | 0.000
d2 | Alon | kHz 76 47 5 SS
320
e
Stan
Ban d- 3.75 188 | 1@ 0.001 | £2. | PA
0.18 | QPSK VH NT 3.30
d2 | Alon | kHz 76 47 758 5 SS
e
Stan
Ban d- 15k 188 | 1@ 0.000 | £2. | PA
0.18 | QPSK VN NT 0.60
d2 | Alon Hz 76 11 320 5 SS
e
Temperature
Volt . . Lim
Ban | OpM [ Bandw | Modula | Chan | Ton | SC | age ng}?:r Dt?OVr']a Dtﬁ;'r']a it Ver
d ode idth tion nel es S [V]dc (C) (Hz) | (ppm) (n;:;)) dict
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.001 | %2. | PAS
0.18 NV -30 2.50
d2 | Alon Hz K 76 0 331 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.000 | %2. | PAS
0.18 NV -20 0.50
d2 | Alon Hz K 76 0 266 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ +2. | PAS
0.18 NV -10 -0.70 | 0.000
d2 | Alon Hz K 76 0 5 S
373
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 2. | PAS
0.18 NV 0 -1.10 | 0.000
d2 | Alon Hz K 76 0 5 S
586
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.001 | +2. | PAS
0.18 NV 10 3.20
d2 | Alon Hz K 76 0 704 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.001 | +2. | PAS
0.18 NV 20 2.20
d2 | Alon Hz K 76 0 172 5 S
e
Ban | Stan | 3.75k QPS | 188 | 1@ 0.001 | +2. | PAS
0.18 NV 30 3.40
d2 d- Hz K 76 0 811 5 S




Alon

Stan
Ban d- 3.75k QPS | 188 | 1@ 0.001 | +2. | PAS
0.18 NV 40 2.00
d2 | Alon Hz K 76 0 065 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.001 | +2. | PAS
0.18 NV 50 2.20
d2 | Alon Hz K 76 0 172 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.001 | #2. | PAS
0.18 NV -30 3.10
d2 | Alon Hz K 76 47 651 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.004 | +2. | PAS
0.18 NV -20 7.80
d2 | Alon Hz K 76 47 154 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.003 | 2. | PAS
0.18 NV -10 6.50
d2 | Alon Hz K 76 47 462 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.003 | 2. | PAS
0.18 NV 0 5.90
d2 | Alon Hz K 76 47 142 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.003 | 2. | PAS
0.18 NV 10 6.90
d2 | Alon Hz K 76 47 675 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.004 | +2. | PAS
0.18 NV 20 7.60
d2 | Alon Hz K 76 47 048 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.003 | +2. | PAS
0.18 NV 30 5.90
d2 | Alon Hz K 76 47 142 5 S
e
Stan
Ban d- 3.75k QPS | 188 | 1@ 0.003 | +2. | PAS
0.18 NV 40 6.40
d2 | Alon Hz K 76 47 409 5 S
e
Ban | Stan | 3.75k 0.18 | QPS | 188 | 1@ | NV 50 5.90 | 0.003 | +2. | PAS




d2 d- Hz K 76 47 142 5 S
Alon
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | +2. | PAS
15kHz | 0.18 NV -30 5.50
d2 | Alon K 76 0 929 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.000 | +2. | PAS
15kHz | 0.18 NV -20 1.60
d2 | Alon K 76 0 852 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.000 | +2. | PAS
15kHz | 0.18 NV -10 0.50
d2 | Alon K 76 0 266 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.001 | +2. | PAS
15kHz | 0.18 NV 0 2.00
d2 | Alon K 76 0 065 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.001 | 2. | PAS
15kHz | 0.18 NV 10 2.80
d2 | Alon K 76 0 491 5 S
e
Stan
Ban d- QPS | 188 | 1@ +2. | PAS
15kHz | 0.18 NV 20 -1.30 | 0.000
d2 | Alon K 76 0 5 S
692
e
Stan
Ban d- QPS | 188 | 1@ 0.000 | +2. | PAS
15kHz | 0.18 NV 30 0.50
d2 | Alon K 76 0 266 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.000 | +2. | PAS
15kHz | 0.18 NV 40 0.20
d2 | Alon K 76 0 107 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.000 | +2. | PAS
15kHz | 0.18 NV 50 0.90
d2 | Alon K 76 0 479 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.001 | +2. | PAS
15kHz | 0.18 NV -30 3.20
d2 | Alon K 76 11 704 5 S




Stan

Ban d- QPS | 188 | 1@ 0.001 | 2. | PAS
15kHz | 0.18 NV -20 2.60
d2 | Alon K 76 11 385 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | +2. | PAS
15kHz | 0.18 NV -10 4.80
d2 | Alon K 76 11 556 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | +2. | PAS
15kHz | 0.18 NV 0 4.10
d2 | Alon K 76 11 184 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | +2. | PAS
15kHz | 0.18 NV 10 4.80
d2 | Alon K 76 11 556 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | +2. | PAS
15kHz | 0.18 NV 20 5.40
d2 | Alon K 76 11 876 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | 2. | PAS
15kHz | 0.18 NV 30 5.00
d2 | Alon K 76 11 663 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | 2. | PAS
15kHz | 0.18 NV 40 5.40
d2 | Alon K 76 11 876 5 S
e
Stan
Ban d- QPS | 188 | 1@ 0.002 | +2. | PAS
15kHz | 0.18 NV 50 5.40
d2 | Alon K 76 11 876 5 S




