Measurments

Plots of I.INAs measured

HB9BBD
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Introduction

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

were to be measured at a conference...

B 2 noise sources had been measured on the basis of the SNS
noise head N4000A
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Agenda

m Wide-Band amplifiers

1296 MHz

1420 MHz

2.4 GHz

3.4 GHz

10368 MH2z (4l resuits incl. WG-SMA adaptert, where applicable)
Appendix: ENR Tables of reference Noise Head
Agilent N40OOA and Noise-Head rel. ENR
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Wide-Band amplifiers

i Agilent  12:43:34 May 20, 2017

Marker Frequency 1.296000000 GHz

Marker

Plkerd 1449 hMH= 1205 4B 24281 dB

Plbor2 432 MHz 1.225 dB 21,766 dB

Podber=2 232 3Hz 1826 4B a.128 4B

Ptk 1.296 GHz 1.294 4B 14704 dB
Low-Bands

cant

Sc.ale.l' X \%\ j\
4 oI

|
Hi
0

[

3

e Pl
Start 144.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz
Tcold 301.40 K Avgs 17/50 Att0/-- dB Loss Off Corr __

User cal will be interpolated
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SM2CEW

Wide-Band amplifiers

i Agilenf  09:49:05

May 20,

2017

144 MHz
432 MHz
1.296 GH=z
232 GH=z

0671 dbB 294573 dB -
0213 db 21.059 4B
0.224 db 12124 dB
1.365 dB 7631 dB

.ﬂ'. II|||II

Fuoint

Eandwi dth
AMHz

%

Secales

i

o

o

|
HJ |

fetd
J

Start 100.00 MHz
Tcold 301.40 K

BW 4 MHz

Avgs 17/30 Att0/-- dB

Points 100 Stop 2.50000 GHz

Loss Off Corr |
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Wide-Band amplifiers

= Agilent  09:58:48 May 20, 2017

144 MH=z 24154 dB -22.265 dB
432 hiHz 0911 dbB 27 G621 dB
1.296 GHz 0423 db 22,014 dB
232 GH=z 0620 dB 16.221 dB

SM7GEP | ..
PGA103+ |2

2.000

dB

Scales

N

e |/ s

Start 100.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz

Tcold 301.90 K Avgs 10/50 Att0/-- dB Loss Off Corr ._

=ain
Altos

|_Inits
Linear

Upper Limit

F0.000

L oveer Limit
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Wide-Band amplifiers

w5 Agilent  10:01:53 May 20, 2017

Zain

144 MH= 0.594 dB 24217 dB Alutos
432 MHz 0716 db 21.112 dB

1296 GH=z 0571 dB 12,792 dB
232 GHz 2.110 dB 5419 dB

SM7GEP
W20DO

Scalel

Py

Start 100.00 MHz BW 4 MHz Points 100 Stop 2.50000 GHz
Tcold 30215 K Avgs 10/50 Att 0/-- dB Loss Off Corr __
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1296 MH~z

- Agilent  10:35:38 May 20, 2017

1.286 GHz

SM7GEP

DjoBL” a0

dB

SAIN

Scales

—— %

Center 1.29600 GHz BW 4 MHz Points 100
Teold 301.15 K Avgs 29/50 At 0/-- dB

Span 400.00 MHz

Loss Off

Corr |

Bandwidth
4MHz
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SM7GEP
G4DDK

i Agilent  10:40:23

1296 MH~z

hlay 20, 2017

1.296 GHz

0.225 dB 35.715 dB -

.ﬂ". II|||II

Faoint

Bandwidth
AMHz

k

(EX
Secales

r—— |

M ———
—_——

o

o1

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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HB9BBD
2-052

1296 MHz

we Agilent  10:29:25 May 20, 2017

1.206 GHz 0.152 dB

GAIN =
Scalel ><

T

MZH—u—“‘“

—

Center 1.29600 GHz BW 4 MHz Points 100
Teold 300.90 K Avgs 10/50 Att0/-- dB

Span 400.00 MHz

Loss Off

Corr _

FPuaint

Eandwidth
AhHz

k
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HB9BBD
2-084

1296 MHz

e Agilent  10:44:31 May 20, 2017

AvgiBwidth

1.206 GH=z

0.1532 dB

Eandwidth
AfHz

k

EF
Secales

S

| ——
———

-—\_.__\_\_\_\_Sz_ﬂ_\ﬂ_'_’_'_,_

Center 1.29600 GHz BW 4 MHz
Tcold 301.40 K Avgs 1250

Points 100
Att 0/-- dB

Span 400.00 MHz

Loss Off

Corr |
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HB9BBD
2-084

1296 MHz

e Agilent  10:47:59 May 20, 2017

Ay B dth

1.206 GHz 0.122 dB 42 796 dB

FPuaint

Eandwidth
AhHz

k

EF
Scalel

T

e

T

__-\_:—H-u—'—""_'_'_ﬁ_'_

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 _
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1420 MH~z

e Agilent  09:38:10 May 20, 2017

Marker Frequency 1.422500000 GHz

MWarker
hlkr 2 GH= 2.824 4B 11.197 dB ) 5 - 4
k2 1.4225 GHz 3875 dB 10,2632 dB = = = d

Marker

HB9DUK
IC AMP

AN
Sealef \] . //

e

g

g

= " Fa

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

ot Agilent  12:51:06 May 20, 2017

hWarker

Marker

232 GH=z 0.859 dB 22934 dB 4

PA7JB
G4DDK

SAIN - ’ PR
Scalel f'\ Search
0.500

dB N
N

-2.000
20.50

Center 2.32000 GHz BW 4 MHz Points 100 Span 400.00 MHz

Teold 302.40 K Avgs 14/50 AttD/-- dB Loss Off Corr |

User cal will be interpolated
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SM7GEP
DJ9B1

2320 MHz

i Agilenf  10:57:04 May 20, 2017

232 GH=z 0.536 dB

K

Secales

e

™

o

Center 2.32000 GHz
Tecold 301.15 K

BW 4 MHz Points 100
Avgs 13/50 Att 0/-- dB

Span 400.00 MHz

Loss Off

Corr |

il dth

Averaging
O

Bandwidth
AMHz

k
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2320 MHz

i Agilent .
4 : Gain

0.332 4B 26.435 dB Altos

Inits

Linear

SM7GEP LG Upper Limit

G4DDK |
° Lower Limit

24.000

Sealel

,J

Y

Center 2.32000 GHz ~ BW 4 MHz Points 100 Span 400.00 MHz = ; I_"_I;LI"'-"'

Tcold 301.15 K Avgs 7/50 Att 5/ dB Loss Off Corr |
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3.4 GHz

Sorry, chart somehow lost.. :-(

PA7]B NF 0.68 dB G 13.18dB
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5.7 GHz

e Agilent  13:01:18 May 20, 2017

Marker Frequency 5.760000000 GHz

hatkr 5.76 GHz 1.371 dB

D]QB V Scalel

0.250

dB

A
-

54N

Seales

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 ._

Iser cal will be interpolated

Search *
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SM3BYA
SM3BYA

10368 MHz

e Agilent  07:43:58 May 20, 2017

10449 GH=z 1.242 dB 26.361 dB -
10,369 GHz 1.284 dB 25.907 dB

Eandhwidth
AhHzZ

k

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 299.40 K Avgs 1050 Att -/0 dB Loss Off Corr |
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10368 MHz

e Agilent  15:18:10 May 19, 2017

Marker

10045 GHz 0202 db 20.255 dB
10,362 GHz 0.7z4 db 20419 dB

HB9BBD
F10PA #1615

Scalel

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 30065 K Avgs 19/50 Att /0 dB Loss Off Corr |
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HB9BBD
DI.3BPC

™ ®s

)  x-band LNA

D B

10368 MHz

e Agilent  15:41:05 May 19, 2017

10.45 GHz 0.752 dB 28102 dB

10,368 GHz 0.74z dB 27423 dB

A —_

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz

Tcold 300.65 K Avgs 40/50 Att -/0 dB Loss Off Corr |

MWarker
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HB9DUK
DB6NT

10368 MHz

A Anilent 080814 May 20 2017
- Agilent  08:08: 14 May 20, 201 ¢ Marler

10.3628 GHz 0932 dB 21.621 dB
10.45 GHz 04974 dB 22.369 dB

MFIG
Scales
0.300

dB

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 MHz

5 Agilent  14:43.06 May 19, 2017

10,95 GH=z 0726 dB 24354 dB
10368 ¢Hz 0727 db 25,295 dB

HB9BBD
HBYBBD

Scalel =earch

e
B

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 30215 K Avgs 43/50 Att -0 dB Loss Off Corr |
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10368 MHz

e Agilent  15:18:10 May 19, 2017

10045 GHz 0202 db 20.255 dB
10,362 GHz 0.7z4 db 20419 dB

HB9BBD
F10PA #1615

Scalel

10.2---10.5 GHz

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 30065 K Avgs 19/50 Att /0 dB Loss Off Corr |

F10PA Design
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10368 MHz

= Agilent  07:53:03 May 20, 2017
- Agilent O May 20, 201 i Marker

10.362 GHz 0.937 4B 24569 4B
1045 GH=z 097z dB 24.294 dB

=tate .
Marmal

HBIDUK -
Copy of DBONT | %25

No name dB

Seales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 300.15 K Avgs 8/50 Att -/0 dB Loss Off Corr ._
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HB9DUK
DB6NT

10368 MHz

e Agilent  07:51:58 May 20, 2017

104499 GH=z 0933 dB 26.149 dB
10,369 GH=z 0922 dB 26.270 dB

MFIG

Scalel
0300

dB :
Bandwidth |
4hHz

Scales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 299.40 K Avgs 7/50 Att -0 dB Loss Off Corr ._
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OKIDFC
DB6NT

10368 MHz

i Agilent  14:10:22 May 19, 2017

harlker

10.45 GHz 0252 dB 25250 dB
10,368 GHz 0826 dB 25204 dB

MFIG

Scales
0,300

dB

Seales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 301.90 K Avgs 8/50 Att -0 dB Loss Off Corr ._
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10368 MHz

w0 Agilent  10:21:34 May 20, 2017

‘Biwidth

10,368 GH= 0.703 dB 29,336 dB
10.262 GH=z 0,702 dB 203236 dB
10,368 GH=z 0.703 dB 29.336 dB
10.368 GH=z 0703 dB 20.336 dB

PA2DW |
DI.3BPC

Bandwidth
AMHz

k

Scalel
2.000

dB

-2.000
12.00

Center 10.36800 GHz BW 4 MHz Points 100 Span 1.00000 GHz

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

™ ®s

X-band LNA

29 90 __
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OKIDFC
DB6NT

10368 MHz

i Agilent  14:10:22 May 19, 2017

harlker

10.45 GHz 0252 dB 25250 dB
10,368 GHz 0826 dB 25204 dB

MFIG

Scales
0,300

dB

Seales

Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Tcold 301.90 K Avgs 8/50 Att -0 dB Loss Off Corr ._
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10368 MHz

e Agilent 1001754 May 20, 2017 horm I
- Agilent  10:17:54 May 20, 201 AvaBwidth

10.362 GH=z 0222 db 20,029 dB
10,368 GHz 0,532 db 20,039 4B
10.362 GHz 0222 db 20,029 dB
10.363 GHz 0.852 dB 20,039 dB

e

SM2CEW
KU LNB /

/

Eandwi dth
AMHz

%

Secales

71

Center 10.36800 GHz BW 4 MHz Points 100 Span 1.00000 GHz
Tcold 301.15 K Awvgs 4/50 Att -0 dB Loss Off Corr |
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10368 MHz

a6 Agilent  18:12:42 May 19, 2017

hWarker

10.45 GHz 0.927 dbB 21596 dB
10.362 GHz 0.291 db 22106 dB

UA3AVR
UA3AI’R

Scales
2.000

dB

0,000

10.00
Start 9.86800 GHz BW 4 MHz Points 100 Stop 10.86800 GHz
Teold 301.65 K Avgs 16/50 Att -0 dB Loss Off Corr |
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SM7GEP
DI.3BPC

it Agilent

10368 MHz

10:11:44 May 20, 2017

MFIG

Scales
2.000

dB

Scales

10,362 GH=z
10,368 GH=z
10,368 GHz
10,362 GH=z

0713 db
0.713 db
0713 dbB
0712 db

28431 dB
28431 dB
253431 dB
28421 dB

/

/]

Center 10.36800 GHz BW 4 MHz Paints 100

Tcold 300.90 K

Avgs 5/50 Att -0 dB

Span 1.00000 GHz
Corr |

Bandwidth
AtiHz
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APPENDIX

ENR TABLES N4000A (HB9BBD)

Frequency 10.00000000 MHz

ENR Table

Noise Source Serial Number

US41120217

Noise Source Model ID

N400DA

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
5.507 dB
5469 dB
5477 dB
5453 dB
5527 dB
5.566 dB
5554 dB
5584 dB
5499 dB
5.595dB
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APPENDIX

ENR TABLES N4000A (HB9BBD)

Frequency 14.00000000 GHz

ENR Table

Moise Source Serial Number

lusa1120217

Moise Source Model 1D

[IN400DA

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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5.557 dB
5423 dB
9494 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
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NOISE-HEADS: DL6SH

Agilent  11:21:13 May 20, 2017 R T Agilent  11:29:32 May 20, 2017 BT
hter 1 144 MHz -0.252 dB 04218 | Mirt 3.4 GHz 0.203 4B 0331 dB
hr2 432 MHz -0.271 dB 0.615 dB M2 576 GHz 1110 dB 0268 dB
Mkr3 1.2068 GHz 0,643 dB 0.527 dB (o] 10,368 ¢Hz 2301 4B -1.961 dB
Huthrsh 2.32 GHz 0.143 dB -0.280 dB hkrd 18 GHz 3.852 dB 3773 dB

10.00 10.00
12.00 12.00
Soalel Sralel Val IJ\ ..
2.000 2000 E ff‘u-)' VN \
dB : : | - dB 1 MQ/\N ,/VW\J Lo b Y
o o o /_< [ e wa
[P 3
I R e : L s
GAIN FO— GAIN L’%’“““—w\ﬂoxv
Sealel Scalal - "
2.000 2,000 B — - h
dB 4B } 4
W
-10.00 -10.00 V
-3.000 8000
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 iyt
Tcold 296.50 K Avgs 5/50 Att 0/-- dB Loss Off Corr | Tcold 296.50 K Avgs 2/50 Att 0/0 dB Loss Off Corr R
User cal will be interpolated User cal will be interpalated
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NOISE-HEAD: SM7FWZ

Agilent  11:19:29 May 20, 2017 R T Agilent 11 0 hay 20, 2017 R T
Stop Frequency 2.500000000 GHz Marker Frequency 18.00000000 GHz
hitker 144 MHz -1.006 dB 1.158 dB . tuflcrd 3.4 GHz -0.0299 48 0.07e dp .
k2 432 MHz -0.928 dB 1.209 dB hfber2 576 GHz 0931 dB 0606 dB
[t 1.296 GHz -0.156 dB 1.222 dB hifbers 10368 GHz 1.126 dB -0.943 dB
otk 232 GHz -0.621 dB 0457 4B hifbert 18 GHz 1.193 dBb -1.033 dB
10.00 0,00
12.00 12.00
Scaled Scaled
2.000 2.000
dB dB \,\/—\3
E 1 - N"’"
i 2 / — ___/—hx;;,- - » 5 %’v\qﬂ "/V\/‘ wl“"\\,_/‘ﬂ vf\‘/\,- vf“-ﬂ\l
GAlNQ:iﬁiﬁ\f-ﬁ““ W\ﬂw-—__—h&_ h GAINJ\‘_é . = .
Sraler Sealer L“%_ﬁ/—'%ﬂ%ww Kea
2.000 2.000
dB dB
-10.00 -10.00
-2.000 -2.000
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 10/50 Att 0/ dB Loss Off Corr | Tcold 296.50 K Avgs 12/50 Att 0/0 dB Loss Off Corr
Uszer cal will be interpolated User cal will be interpolated
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Questions ?
- ] '
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. l‘ : A !
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