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ANTENMA AND RCS ANALYZER

THE HP 85108

A HIGH PERFORMANCE
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HP 85108 PRODUCT DESCRIPTION

e 89 %
9 00 00
H & &

6752

HP 85108 ANTENNA TEST

CAPABILITIES

4-Input Phaselocked Recelver
Magnitude and Phase Measurement
Broad Fregquency Coverage

High Measurement Sensitivity
Extremely Fast Measurement Speed
Precise Triggering

Frequency List Mode

HP-1B & Analog Outputs

Proven Rellability (>3000 hr MTBF)
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HP 8510B RCS CAPABILITIES

High Speed Maasurements

Broad Frequency Coverage

RCS Error Correction

Time Domain Imeging

m Software Gating

® Pulsed-RF Operation

= Antenna, RCS, and Network Analysis

OUTLINE
I. HP 8510B FRONT ENDS

il. ANTENNA TESTING
Ill. RCS TESTING

V. SUMMARY/ RECOMMENDATIONS

i. HP 8510B FRONT ENDS
A. HP 8511A CONFIGURATION

B. EXTERNAL MIXER CONFIGURATION

C. COMPARISON OF FRONT ENDS

HP 8511A CONFIGURATION
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ADVANTAGES OF HP 8511A

Compact, Low Cost Front End

Broad Bandwidth (45 MHz-26.5 GH2)
Wide Dynamic Range (75-105 dB)
Extremely Fast RAMP Sweep

TRADEOFFS

® Limited Sensitivity
® Susceptible to RFI
® RF Cable Losses

HP 85114 PERFORMANCE

Frequency Range
0.045 - 20 GHz | 20 - 28.5 GHz

75 dB o 68 dB
(~10 to -85 dBm}|(-15 to -83 dBm

Dynamlc Range
0 Averages

105 dB 98 dB
(=10 to =115 dBm)|(-15 to -113 dBm)

Dynemic Range
1024 Averages

# Slgnal to Nolse Ratio of 13 dB.

EXTERNAL MIXER CONFIGURATION
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SYNTHESIZED LO CONFIGURATION

ADVANTAGES OF
EXTERNAL MIXERS

& Improved Senaltivity
8 Minimum RF Cable Losses
B Reduced RF| Susceptibliity

8 Extension to Millimeler

FUNDAMENTAL VS.
HARMONIC MIXING

FUNDAMENTAL MIXING:

IF = LO - AF

HARMONIC MIXING

IF = & #LO - RF

N = MIXER LO HARMONIC NUMBER'
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ADVANTAGES OF
HARMONIC MIXING

B Lower Frequency LO Source

® Lower Cost of LO Source, Amplifiers
Cabling, and Rotary Joints

8 Better Mixer RF/ LO Isclation

HARMOMIC MIXING TRADEOFFS
@ Higher Converslon Loss Reduces
. Sensitivity (by > 20#LOG,o[ND
8 Susceptible to RFI at Each LO Harmonic

RFI EXAMPLE:
RF= 14 GHz, LO=RF/ 7 = 2 GHz

The Mixer Will Also Convert Signals al
2 4, 6, 8 10, and 12 GHz With Lower Loss,
and at 16, 18, 20.... GHz With Higher Loss.

FUNDAMENTAL MIXING

ADVANTAGES

= Highest Sensitlvity Because of
Low Mixer Conversion Loas

8 Highest RFI Immunity Because
of Fundamental LO Frequency

TRADEOFF

® Increased Cost of LO Source, Cables,
Amplifiers, and Rotary Joint

VTR SRR A 1 PR I T % A B A B B R, B
ReJEE B4 S0 A B T B, B INE X4 IR M

#h, TP 16GHz M SHBUR %, R ER 4aGHz f9 %
R, XHRMATARE, RERKR, REMXE
BEXTORA, WEREASEERBRIBENER
HEFMIR A RO ML, IAREES T
ARMERABOTR, M TERKBRE BRI A
W, BB ILE A S mERE.

RN B A RN T RS (K
#9% 20log(N)5r M), fEMBABERE. S5 MT
ER R A AR RO RO T LLZE BB — MR R RS
AT TN, Bk, EMABMHEGES N FRBE
B, R ESEAR RSP F, © R R
A FHRBESEKR. S, mFEER XS KigEREE
#ME 15GHz: HHEES. BB HES3 1.6.9
[2GHz BHES TR HEHMERK. FHaftsH
18.21.24- - GHz {5 S8, BEBMEE R, ¥
W3R 3.

R RFIEH M HPRS10B KA M KK B 4t
TRENMERSE. FHYENEEERMEE RN
6—8 4 M), MTFERESPAHF I ERESHFE,
A, A RSO EETRESHRRE. RAE
P TR AR BE A0 SR N T A Y B, RARCK 3%, AL
REEHEWHAA. BAyXeRETRERANEE
HEEERE L AEERAEREL,



SENSITIVITY COMPARISON

Sensitivity o "‘“_z e lo
-854 {dem)
-90 Harmonic
-95 Mixing
-100 ¢ _-BédHilo
-1056
-110 M ————— 1-20 GHr LO
™\ Fundamental Mixing
T T T T T T T T T T T
12 4 & 8 10 12 1416 18 2022 [ (GHZ)
RFI COMPARISON
AFl RF
Fundamental \ 1
Mixlng 1 l!j_o
5 T
Harmonic LOI 4 RF
i (]
s | l Lt
o o [¥] o —

Harmonlc

RF
semeling 4 vy pepep bk o
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EXTERNAL PIXER
CONSIDERATIONS

n Reference Mixer Phaselocked Loop can
Have up to 300 Ft. Total Delay
{Unlimited with Syntheslzed LO)

®» Supports Single Point, Fast CW, and
Step Sweep Modes
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EXTERNAL MIXER PERFORMANCE
NOISE FLOOR GALCULATIONS

K = Boltzman's Conatant

T = Front End Temperature

F = Front End Nolse Figure

B = Recelver Nolse Bandwidth
A = Averaging Factor

PnidBm) = -134 dBm + F(dB) -10 iog.Io(A)

COMPUTING NOISE FIGURE

HP 85108
PREAMF

” (R o i
< e |
o Galn = 2548

=00 F, =178 lbz.r-ml

Lwxr

FIf = Fampt IFDET_ WGAMP (linear)

FrF @By =1L (dB) + FIF(dB) =11 dB

MXR

MEASUREMENT SENSITIVITY

AVERAGE NOISE FLOOR

Pn = 134 dBm + FHF{dB}

= -123 dBm
SENSITIVITY = PEAK Nolse Ficor

S min =Pn + 13 dB

= -110 dBm, {(no averages)
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EA+F(4+5)—10log(A).
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EFFECT OF AVERAGING

® Simllar to IF Bandwidth Reduction
® Improves Sensitivity by 10 log 4o (A}

B |ncreases Measurement Time by
200 Microseconds/ Average

EXAMPLE: 1024 Averages

® [mproves Sensitivity 30 dB
(SM|N= -140 dBm)

® Adds 205 msec to Measurement Time

TP (e f IR R e 10+ log (FBIHE
F). EE5HPHERME L FHERATFXASHHRRAL
fol. B—XH-FH MR ENMDT 200 B/ &
B, FHEF N I128DHARERRT 21 40, R
WER-131 S NER E: FXH-134). (FUTPH
HREM 10KHz A B) 78Hz, BIEEA T 128 #%.)HM
RetRIHE G AMMT 25.6 FH, (F: RN 205 %
B).

DYNAMIC RANGE
UPPER LIMIT

s

MAX = MAX IF INPUT = G o yo + L mxp '

= -10 dBm - 25 + 6.8 = -28 dBm
DYNAMIC RANGE (DR}

DR=S,,. ~SuN ]

DR = -28 - (-110) = 82 dB
= -28 - (-140) = 112 dB (1024 avys)

BHEEMEA LR (Sp,,) PTHI HP8S10B YK
PEMA BT (-10 4 U K) In_ LT ABIMERE, B
EMBXBB. HI, S, =103 NEE (BAPH
WA +T 4 W (B8R / PR SRIREE) 25 4+ 01 (B
BHEMARMNE)=-282NER, NEBNHEH
B.DR=5,,(-28 N ERK)-S,,, (- 113 2+ NEEK),
B DR=824 0 (CEHETFTHFEORE 112 91 (F8
BT 1024 1),

SUMMARY: FRONT END FORMULAS

® IF Moiss Figurs: FlF - FAMP + "FDE‘I'- W GAMP
= AF Nolss Figure: Fpc= L"XR(QBI +FiE (dB}
B Average Noise Fioor: P, = KTFB/A
Pn (dBm) = <134 dBm + FHF(GEI - 1ULOG1°W
® RF Sensitivity Sy ay =P, +13 dB
sMIN (d8m) = =121 dBm + FRF{dBI - IULOG‘DEA}

= Max RF Input:
SMAK {dBm) = =10 dBm + L MXR (dB) - Gopp [:1]

® Dynamic Range:
DR = 11 dBm ~ F|zldB) = G 5y p{dB) - 10LOG{A}

EIKLIIT BT A SRR AR B A
.




EXTERMAL MIXER PERFORMAMCE

Mixing Type
Parameter |Avgs. Fundamental | Harmonlc (x4)
{7 dB Loss) (18 dB Loss)
Max Input: -28 dBm =17 dBm
Sensitivity: 0 =110 dBm -99 dBm
1024 -140 dBm =129 dBm
Dynamic ] 82 dB 82 dB
Range: 1024 12 4B 112 dB

COMPARISON OF FRONT ENDS

Ranking
Parameter Fundamental| Harmonic HP 8511A
Mixers Mixing
Sensitivity 1 3
RFI Immunity 1 2 3
Dynamic Range 1 1 2
Cost 3 2 t

A. ANTENNA BASICS

B. CONVENTIONAL RANGES

i. ANTEMNA TESTING

C. FAR-FIELD REQUIREMENTS

D. OTHER ANTENNA TEST TECHNIQUES
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ANTENNA RADIATION PATTERN

Directional
Antenna

isotroplc
Antenna

Antenna Galin _Is
Expressed in

ANTENNA EFFECTIVE APERTURE

\ Effective }
Aperture A er T
0)/' {Area) “_l

also,

4TTA
Glain=—e’IIII

RECEIVED POWER EQUATION
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FAR-FIELD REQUIREMENTS

FAR-FIELD DERIVATION

ISl
: |
R
i D
R+ A2 =R+ 022 } {
/nz/q-zt_\.n-u}az-/a’iwznz

FAR-FIELD RULE OF THUMB

2
For 22.6° R> .20

Phase Taper A

or. since ) = c/f | Riml > 6.7 D2 1 (GH2)

Range Sire Requirement Increases
With Freq y and Ani\ Size
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CONVENTIONAL OUTDOOR RANGE

External Mixer Conflguration

HP 3510 HF B350
Sysiom Bus  Swespet

CONVENTIONAL INDOOR RANGE
HP 8511A Configuration

HP 8340741

Synihesizer HP a610

* Zyatam Bus
"u

POSITIONER INTERFACE FOR
AUTOMATIC ANTENNA TEST
® Requires Programmable Positioner Controller

B Use Computer to Read Poslition and Output
HP-1B Triggers to HP 8510B

B Have Poslticher Controller Output "Record
Increment Pulse™ (TTL) to Trigger HP 8510B

P 26 0 o 1HE U 0 0B R Y 4 R R A
HP8510B REB R HIEA TR XEMEM A, X
FACEROLT R AN AT RIOBE, XeddE
BERNZSHHERRAREEN, HHERTSRAR
FRIRST M K AR E W WA IR L E R0 155 P ik
B, IHEEEETAEBNEIMILNA.

MTEAXRENE, HRAREFRRMARE,
AMEREAHBTRWE,. EHit, HPRS1IA REE
WRBITMBRDE, EXHERT, IEFREEL
W, BHAERES U - R ARk R (F
WETUR 1T RERR)., HTHAFSHACNERSE
EMAGERE5ER(ISNUBB L EHBIRT
W, X RAREREEN. SMESANRABERNHE
To e, thaT LA R R s s v K.

T asEE MR, SIS KSR HP—IB
HE BB R EERET. RA HP—IB RE, B¥F
=, R4 EHBHL R RAMP 98 & s B8] 1L
/. dTEAREREH, FETREBNRE SRS
gt i # M REN FRENXEMBEHEME
HP8510B MR MR WM. €5 —1 TTL BER
F, RB—PRIBAZE. B ERBH AL R H, B
R BB EAELST | 28,



INTERFACE FOR

MANUAL ANTENNA TEST

HP 85108 Analog Output and Single Point Mode

Displa

yed Parameter is Converted to DC Voltage

Compatible with Antenna Pattern Recorder Input

Can OQutput Any Paramester/ Rectangular Format

Anglog Culput Updates Every 30 msec
(Firmware Rev. 4.0)

E

8 The

FFECTS OF VIOLATING
THE FAR-FIELD RULE

2 p?
Ruie Is Still an Approximation
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OTHER TECHNIQUES
FOR ANTENNA TEST

® COMPACT ANTENNA TEST RANGE (CATR}

®m NEAR-FIELD ANTENNA TEST RANGE

NMNA TEST RANGE

COMPACT ANTE
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CATR REQUIREMENTS

® Required Sensitivity Depends on
CATR "Transfer Function™

® Frequency Range Depends on
Reflactor Size and Surface Finlsh

® The HP 8510B Has Versatility to
Meet Broad Range of Requirements
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