Measurments

Plots of I.INAs measured

HB9BBD
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Introduction

® First time in my life no LNA for 144 MHz and for 432 MHz

were to be measured at a conference...

B ? noise sources had been measured on the basis of the SNS

noise head N4000A
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Agenda

® Wide-Band amplifiers

1296 MHz

1420 MHz

2.4 GHz

3.4 GHz

10368 MH2Z (4l resuits incl. WG-SM.A adaptert, where applicable)
Appendix: ENR Tables of reference Noise Head
Agilent N40OOA and Noise-Head rel. ENR
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Wide-Band amplifiers

w0 Agilent  12:43:34 May 20, 2017
Marker Frequency 1.296000000 GHz
Tulker 144 WHz 1.305 dB 24.281 dB -
tuller2 432 MHz 1.225 dB 21.765 dB
Tlkers 232 GHz 1.826 dB 9.128 dB
Tkord 1.295 wHz 1.294 4B 14.704 dB
PA2DW
Low-Bands

camnf : h

Scales

) S N
M

M)

|
Sas

0000

e 3
10.00 [ o

Start 144.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz
Teold 301.40 K Pvgs 17/50 Att 0/ dB Loss Off Corr |

User cal will be interpolated
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SM2CEW

Wide-Band amplifiers

May 20, 2017

e Agilent  09:42:05

144 MHz
432 MH=z
1.296 GHz
232 GHz

0671 db
0212 db
0224 db
1.365 dB

294573 dB
21.069 dB
12134 dB

FE31 dB

Bandwidth
AhHz

(3

Scales

2000
dB

f

dl

So

)

|
Hj |

-2.000

=Rululu]

fead
J

Start 100.00 MHz
Teold 301.40 K

BW 4 MHz

Avgs 17/50 Att0/- dB

Points 100

Loss Off

Stop 2.50000 GHz

Corr |
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Wide-Band amplifiers

i Agilent  09:58:48 May 20, 2017

144 MHz 24154 dB -22.265 dB
432 MHz 0911 dbB 27 631 dB
1.206 GHz 0423 dB 22.014 dB
232 GH=z 0630 dB 16.321 dB

SM7GEP e

PGA103+ |

2.000
dbB

™

Scalel

N

o N,

Start 100.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz

Lnits
Lineat

Upper Limit

_ Display

Ciff

Tcold 301.90 K Avgs 10/50 Att 0/-- dB Loss Off Corr |
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Wide-Band amplifiers

=0 Agilent  10:01:53 May 20, 2017

194 hiHz 0.594 dB 245317 dB
432 MHz 0716 dB 21.112 dB
1.206 GHz 04571 dB 13.792 dB
2.32 GHz 2110 dB 5419 4B

SM7GEP

W20DO

Scalel
10.00

dB

Py

-2.000
-20.00

Start 100.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz

Teold 302.15 K Avgs 10/50 Att 0/ dB Loss Off Corr |

IInits

Lineat

Upper Limit

Z0.000
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1296 MHz

o Agilent 1003538 May 20, 2017 ; , ,
A g | | c nt ] LI T rl1 4 el ‘_LI ! ‘_LI ] . Iﬁll'lll"!;]. IIll'l'l,lll Ijth

1.206 GHz 12331 dB

SM7GEP
DJ9BV” s

" Bandwidth
ArdHz

=AM
Scales

—

Center 1.29600 GHz BW 4 MHz Points 100 Span 400.00 MHz
Tcold 301.15 K Avgs 2950 Att0/-- dB Loss Off Corr |
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SM7GEP
G4DDK

i Agilent  10:40:23

1296 MHz

r'l,l'1 | EII' :I:I , .__II:I ] T"r

1.296 GHz

0.325 dB 35715 dB -

Puaint

Eandwidth
AMHz

%

ErA
Scales

2.500

dB

0.000

e |

M ——— |
———

10,00

I « BN E——

e —

Center 1.29600 GHz
Tcold 301.40 K

BW 4 MHz
Avgs 10/50

Points 100
Att 5/-- dB

Span 400.00 MHz
Loss Off Corr |
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1296 MHz

e Agilent  10:29:28 May 20, 2017

1.296 GHz 0.153 dB

HB9BBD
2-052

Bandwidth
AMHzZ

%

GAIN =
Scalet -\><
2.500

db

0.000

10.00 T ]

Center 1.29600 GHz BW 4 MHz Points 100 Span 400.00 MHz
Teold 300.90 K Avgs 10/50 Att0/- dB Loss Off Corr |

—
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HB9BBD
2-084

1296 MHz

a6 Agilent  10:44:31 May 20, 2017

1.296 GHz

0.153 db

540N

Scales
2.500

dB

0.000 = ——

10,00

|

|
| —

Center 1.29600 GHz BW 4 MHz
Teold 301.40 K Avgs 12/50

Points 100
Att0/-- dB

Span 400.00 MHz

Loss Off

Corr |

Eandwi dth
AMHzZ

k
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HB9BBD
2-084

1296 MHz

i Agilenf  10:47:59 May 20, 2017

1.296 GHz 0.133 dB

ERA W
Scalet
2.500

db

0.000
10.00

r—

p—

P T

—_—

_,_n_l—"‘—u—'_’-.\_'_'_n_‘_

Center 1.29600 GHz BW 4 MHz Points 100

Teold 300.65 K

Avgs 7/50 Att0/- dB

Span 400.00 MHz

Loss Off

Corr |

Bandwidth
AMHzZ

%
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1420 MHz

- Agilent  09:35:10 May 20, 2017

Marker Frequency 1.422500000 GHz

Marker
tulkr1 2 GHz 2934 dB 11.1897 dB ) 5 - 4
hlkr2 1.4225 H= 3875 dB 10263 dB ’ a 4

Marker

HBY9DUK
IC AMP

AN
Secalel \! ’//
5.000 A

4B e

]

]

1 - i

2.500 M:‘:NW
-30.00

Center 2.00000 GHz BW 4 MHz Points 100 Span 3.00000 GHz
Teold 301.14 K Avgs Off Att 0/0 dB Loss Off Corr |
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2320 MHz

i Agilent  12:51:068 May 20, 2017

0259 4B

Scales ""ﬁ’\\
0500

dbB /‘“-\

N

=3.000
2050

Center 2.32000 GHz BW 4 MHz Points 100 Span 400.00 MHz

Tcold 302.40 K Avgs 14/50 Att0/-- dB Loss Off Corr _.

lser cal will be interpolated
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2320 MHz

e Agilent  10:57:04 May 20, 2017

232 GH=z 0.536 dB

/_v/

SM7GEP Ave
D]gB V | Point

Eandwidth
AMHz

%

Scales
1.000

dB

]
0.000 x‘h\
9.000
Center 2.32000 GHz  BW 4 MHz Points 100 Span 400.00 MHz
Tcold 301.15 K Avgs 13/50 Att0/-- dB Loss Off Corr |
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2320 MHz

it Agilent  10:59:08 May 20, 2017 % P
zain

0.222 dB 26422 dB Altos

nits

Linear

SM7GEP Upper Limit
NFIG 34.000
G4DDK sealsl S

dB L
f L owr Limit

I

Y

Center 2.32000 GHz BW 4 MHz Points 100 Span 400.00 MHz
Tcold 301.15 K Avgs 7/50 Att3/-- dB Loss Off Corr |

Scales
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3.4 GHz

Sorry, chart somehow lost.. :-(

PA7]B NF 0.68 dB G 13.18 dB
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5.7 GHzZ

i Agilent 13:01:18 May 20, 2017

Marker Frequency 5.760000000 GHz

hafkerd 5.76 GHz 1271 db

Marker

hlarker
3 4

DB |

db

A
S

=AM
Scales

Center 5.76000 GHz BW 4 MHz Points 100 Span 400.00 MHz
Tcold 301.90 K Avgs 4/50 Att -0 dB Loss Off Corr |

User cal will be interpolated
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10368 M Hz

e Agilent  07:43:58 May 20, 2017

10448 GHz 26.361 dB
10.269 GH=z 25907 dB

BEandhwidth
SM3BYA i »
SM3BYA

Scales
2.000

dB

0.000

10.00
Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Teold 299.40 K Avgs 10/50 Att -0 dB Loss Off Corr |

Orebro 2017 Dominique Fassler
HB9BBD 19



10368 M Hz

e Agilent  15:18:10 May 19, 2017

10.45 GHz 0503 dB 20.255 dB
10,262 GHz 0.724 dB 20449 4B

HB9BBD
F10PA #1675

Scalet
2.000

db

0.000

10.00
Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Teold 300.65 K Avgs 19/50 Att -0 dB Loss Off Corr
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® ®e
®)

X-band LNA

HB9BBD
DI.3BPC

10368 M Hz

2 Agilent  15:41:05 May 19, 2017
- - Marker

10,45 GHz 0.753 dB 25103 dB
10.262 GH=z 0.742 dB 27493 dB

Marker

_— —_

Scalel Seagrch »

2.000

dB

0.000

10.00
Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Teold 30065 K Avgs 40/50 Att -0 dB Loss Off Corr
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HBY9DUK
DB6NT

10368 M Hz

st Agilent  08:08:14 May 20, 2017
- Agilent  08:08: 14 May 20, 201 _ Marker

10.362 GH=z 0.922 4B 21621 dB
1045 GHz 0.974 dB 22,369 dB

MFIG

Scales
0.200

dbB

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 300.40 K Avgs 8/50 Att /0 dB Loss Off Corr __
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10368 M Hz

a0 Agilent  14:43:06 May 19, 2017

10,45 GHz 0.736 dB 24.354 dB
10262 GHz 0727 dB 25295 4B

HB9BBD
HBYBBD

Scalel Search

2.000

-'J_ﬂ_'_,.o-"'_
48—

0.000

10.00
Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Teold 302.15 K Avgs 43/50 Att -0 dB Loss Off Corr
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HB9BBD
F10PA #1675

X BAND - LOW NOISE AMPLIFIER

10.2---10.5 GHz
PN : WGLNA10G

F1OPA Design

10368 M Hz

s Agilent 151810 May 19, 2017
__ L Marker

10.45 GHz 0503 dB 20.255 dB
10,262 GHz 0.724 dB 20449 4B

e

Mar r'r'; al

Scalet
2.000

db

0.000

10.00
Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Teold 300.65 K Avgs 19/50 Att -0 dB Loss Off Corr
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10368 M Hz

5 Agilent  07:58:03 May 20, 2017
- Agilent O May 20, 201 _ Marler

10.362 GHz 0.927 db 294569 dB
10.45 GHz 097z db 294294 dB

State

Mor r'r'; al

HBYDUK e
Copy of DB6NT | <,

dbB

No name

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 300.15 K Awvgs 8/50 Att /0 dB Loss Off Corr __
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HBY9DUK
DB6NT

10368 M Hz

i Agilent  07:51:58 May 20, 2017

10,4499 GHz 09332 dB 26.149 4B
10,369 GHz 0922 dB 26.270 4B

sgile Faoint
0.200

dB .
E: an [j A I:jth 3
4hHz

Scalel

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 29940 K Avgs 7/50 Att /0 dB Loss Off Corr |
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OKIDFC
DB6NT

10368 M Hz

i Agilent  14:10:22 May 19, 2017

Marker

10.45 GH=z 0262 db 25.2580 4B
10,368 GH= 0826 dB 25.394 dB

MFIG

Scales
0200

db

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 301.90 K Awvgs 8/50 Att -0 dB Loss Off Corr __
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10368 M Hz

= Agilent  10:21:34 May 20, 2017

10262 GHz 0703 dB 20.336 4B
10368 GHz 070z dB 20,336 4B
10,362 GHz 0703 db 29.336 4B
10262 GHz 070z db 20,336 4B

PA2DW | .
DI3BPC

Bandwidth |
WHz

Scales
2.000

dB

-2.000
12.00

Center 10.36800 GHz BW 4 MHz Points 100 Span 1.00000 GHz

Tcold 30065 K Avgs 4/50 Att -0 dB Loss Off Corr |

@ ®s ®

X—-band LNA

ol . I
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OKIDFC
DB6NT

10368 M Hz

i Agilent  14:10:22 May 19, 2017

Marker

10.45 GH=z 0262 db 25.2580 4B
10,368 GH= 0826 dB 25.394 dB

MFIG

Scales
0200

db

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 301.90 K Awvgs 8/50 Att -0 dB Loss Off Corr __
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10368 M Hz

- Agilent  10:17:54 May 20, 2017

10,368 GHz 05832 db 20039 dB
10,362 GH=z 0222 db 20,029 4B
10,368 GH=z 0222 db 20,029 dB
10,368 GHz 0532 db 20,0239 4B

L

SM2CEW
KU ILNB /

/

Bandwidth
AhHz

k

Scales /
2.000

dB

-2.000

12.00

Center 10.36800 GHz BW 4 MHz Points 100 Span 1.00000 GHz
Teold 301.15 K Avgs 4/50 Att /0 dB Loss Off Corr |
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10368 M Hz

i Agilent  18:12:42 May 19, 2017

Marker

10.45 GHz 0927 dB 21.596 dB
10,368 GH=z 0291 db 22106 dB

UA3AVR
UA3AI'R

Scales
2000

dbB

0.000
10,00

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz

Tcold 301.65 K Awvgs 16/50 Att -0 dB Loss Off Corr |
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SM7GEP
DI.3BPC

=t Agilent

10368 M Hz

10:11:44 May 20, 2017

MFIG

Scales
2.000

db

Scales

10.362 GH=z
10,368 GH=z
10,368 GH=z
10368 GH=z

0.712 db
0.713 dB
0.712 db
071z dbB

22421 dB
25431 dB
22421 dB
28431 dB

;f

L]

Center 10.36800 GHz BW 4 MHz

Tcold 300.90 K

Avgs 5/50

Points 100
Att -0 dB

Span 1.00000 GHz

Loss Off Corr |

AvgBiwddth

Bandwidth
AMHz

%
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APPENDIX

ENR TABLES N4000A (HB9BBD)

Frequency 10.00000000 MHz

ENR Table

Noise Source Serial Number

lus41120217

Moise Source Model ID

MN4000A

Use File' key to Load or Save a table.

Frequency

ENR Value

10.0000000 MHz
100.000000 MHz
1.00000000 GHz
2.00000000 GHz
3.00000000 GHz
4.00000000 GHz
5.00000000 GHz
6.00000000 GHz
7.00000000 GHz
8.00000000 GHz
9.00000000 GHz
10.0000000 GHz
11.0000000 GHz
12.0000000 GHz
13.0000000 GHz

5452 dB
5557 dB
5423 dB
5494 dB
5518 dB
5507 dB
5469 dB
5477 dB
5453 dB
5527 dB
5.566 dB
5554 dB
5584 dB
5499 dB
5595 dB
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APPENDIX

ENR TABLES N4000A (HB9BBD)

Frequency 14.00000000 GHz

ENR Table

Moise Source Serial Number

lus41120217

Moise Source Model 1D

[Ingo0DA

Frequency

ENR Value

100.000000 MHz
1.00000000 GHz
2.00000000 GHz
3.00000000 GHz
400000000 GHz
5.00000000 GHz
6.00000000 GHz
7.00000000 GHz
8.00000000 GHz
9.00000000 GHz
10.0000000 GHz
11.0000000 GHz
12.0000000 GHz
13.0000000 GHz
14.0000000 GHz

Use File' key to Load or Save a table.
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5557 dB
5423 dB
5494 dB
5518 dB
5.507 dB
5469 dB
5477 dB
5453 dB
5527 dB
5.566 dB
5.554 dB
5584 dB
5499 dB
5.595dB
5.529dB

Kz



Agilent  11:21:13 M

NOISE-HEADS: DL6SH

0, 2017

Corr All ¢

0, 20 R T Agilenf  11:22:32 May 20, 2017 BT
Mkr 144 MHz 0262 4B D4zt de | Wlkrd 2.4 GHz 0.202 dB .0.231 4B
Mke2 432 MHz 0271 4B 0618 4B Mke2 576 GHz 1410 dB -0.268 dB
Mk 1206 GHz 0.64% 4B 0.527 dB hke 10368 GHz 2,301 4B 1861 dB
Mk 232 GHz 0.143 4B 0,250 4B Mllrch 18 GHz 3852 dB -3773 dB
10,00 10.00
12.00 12.00 A
Sealed Scalal Fal IJ\ ..
2.000 2000 E ff‘u-)' VN \
dB dB V ﬁq“&ﬁA i
y 4 1
Lo T L] 4 1 ]
GAIN S o GAIN P 2
Sealel Sealal mo\v»% N h
2,000 2000 —+J
dB 4B } 4
AT
10,00 -40.00 V
-3.000 -3.000
Start 100.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz . Start 2.50000 GHz BW 4 MHz Points 100 Stop 18.00000 GHz
Tcold 296.50 K Avgs 5/50 Att 0/-- dB Loss Off Corr _ Teold 296.50 K Avgs 2/50 Att 0/0 dB Loss Off
User cal will be interpolated User cal will be interpolated
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NOISE-HEAD: SM7FWZ

Agilent  11:19:29 May 20, 2017 R T
Stop Frequency 2.500000000 GHz
hitkir 144 MH=z -1.008 dB 1.158 dB [
hitkrz 432 MHz -0.9538 dB 1.309 4B
Mtk 1.286 GHz -0.156 dB 1.322 dB
hilkird 232 GHz -0.8681 dB 0467 dB
10.00
12.00
Scaled
2.000
dB
i ; ; "
B . N
"Qﬁﬁiﬂw—ﬁ“‘ v\_ﬂw-—_ﬂ&_ -
GAIN
Scaled
2.000
dB
-10.00
-5.000
Start 100.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz
Tcold 296.50 K Avgs 10/50 Att 0/-- dB Loss Off Corr .

Agilent 11 0 May 20, 2017 B T
Marker Frequency 18.00000000 GHz
fuflerd 3.4 &Hz -0.0249 4B nore de |
hfler2 576 zHz 0991 4B -0G0G 4B
(<] 10.368 GHz 1.126 dB -0.942 dB
fudbert 18 GHz 1.183 dB -1.033 dB
10,00
12.00
Secales
2.000
dB L\f\a
i ol %’V\M““N\ﬂ Q'\H\'ﬂ”'\\’—f“ﬂ S .,r»ﬁ\ A
GAIN ho |- .
Sealel LH%jMﬂ%WN e
2.000
dB
-10.00
-2.000
Start 2.50000 GHz BW 4 MHz Points 100 Stop 18.00000 GHz
Tcold 296.50 K Avgs 12/50 Att 0/0 dB Loss Off Corr |

User cal will be interpolated

lser cal will be interpolated

Orebro 2017 Dominique Fassler

HB9BBD




Questions ?

Orebro 2017 Dominique Fassler
HB9BBD

37



	Measurments
	Introduction
	Agenda
	Wide-Band amplifiers
	Wide-Band amplifiers (2)
	Wide-Band amplifiers (3)
	Wide-Band amplifiers (4)
	1296 MHz
	1296 MHz (2)
	1296 MHz (3)
	1296 MHz (4)
	1296 MHz (5)
	1420 MHz
	2320 MHz
	2320 MHz (2)
	2320 MHz (3)
	3.4 GHz
	5.7 GHz
	10‘368 MHz
	10‘368 MHz (2)
	10‘368 MHz (3)
	10‘368 MHz (4)
	10‘368 MHz (5)
	10‘368 MHz (6)
	10‘368 MHz (7)
	10‘368 MHz (8)
	10‘368 MHz (9)
	10‘368 MHz (10)
	10‘368 MHz (11)
	10‘368 MHz (12)
	10‘368 MHz (13)
	10‘368 MHz (14)
	APPENDIX
	APPENDIX (2)
	NOISE-HEADS: DL6SH
	NOISE-HEAD: SM7FWZ
	Questions ?

