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Specifications

serial |

PCB: 4.47" x 3.31"

Enclosure: 4.82" x 3.77" x 1.39"
Data rates: 1.2 to 19.2 kbaud
Power: 9-18V DC @ 120ma (typ)
Weight: 7 oz (approx)
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calar Network Analyzer

ork Analyzer

ency response of DUT (Device Under
network™)

el differences between the input

2asures powe
1d output of the D
oresses power level differences logarithmically, in
3 or dBm

plications

RF filters

Antenna analysis and tuning

Crystal selection for crystal filters

Measurement receiver spectral analysis
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- Scalar Network Analyzer

Poor Ham's Scalar Network Analyzer
With PC terminal

Running Terminal
or or Excel with
AQ Macro
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calar Network Analyzer

Poor Ham’s Scalar Network Analyzer
N Network Analyzer Terminal (NAT)

INAL (NAT)

N

OWER READINGS (dB) | <SERIAL INTERFACE >| SCAN PARAMETERS
\

POWER ARDUINO-BASED FREQ
> > DIGITALLY
LEVEL
', : IC MICROCONTROLLER CONTROLLED
F POWER SIGNAL
R GENERATOR

DEVICE UNDER
TEST (DUT)

(AD8307) _RFOUT RF IN (AD9850/51)
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https://groups.yahoo.com/neo/groups/PHSNA/info




am’s Scalar Network Analyzer
Network Analyzer Terminal (NAT)
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Scalar Network Analyzer

Jule - under $20 on eBay:

Ixel (QVGA), 16-bit color, 3.2" LCD
D128¢ | controller

Resistive touch screen with ADS7843 controller
D Card socket

2ads and interconnect for serial (SP1) EEPROM
Single, 40-pin interface connector
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2|C33FJ128MC802 micro controller:
kage, 21 I/O pins

(Million
3 KB program flask
(B RAM

2rial Peripheral Interfaces (SPI)
UARTS

= 5— 16-bit timers

- = 6-—12-bit ADC channels

Ictions Per Second)
nory (44,032 24-bit words)




N Scalar Network Analyzer

Basic NAT Block Diagram

(Versions 1 and 2)

'PEM REC Serial Interface

Display Assembly -
- P52 Keyboard
Dlspb'gr ;

Microcontroller
{dePICAIF12E8MCEDZ )




Scalar Network Analyzer

Basic NAT Schematic

Versions 1 and 2
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Scalar Network Analyzer

U Mode screen shots

Min: -57. S dBm @ 14,200,000
Max: 8.45 dBn l 3 990,000
3 808 Hz
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Lock

jar Network Analyzer

e screen shots

=« COMMAND HODE ==
B - Serial Inferface bps
D - Set DDS start frequency
E - Etch-a-sketch
F - Edit DE Template
@ - (Ctr1-F) PLX Data

L - Edit log file name

X - Edit Xtal Term. Res. 'ILE> R

& - (Esc) Start DOS Mode <FILE> Disp. File Text
S - SD Card Test

UPLD <FILE> Upload File DATA
UPLF <FILE> Upload File Text

~Ecrhemu— mi—= > —

Invalidate EEPROM

~ECc rMenu— mi— = —




Scalar Network Analyzer

sed Microcontroller:
de — menu driven
el spread sheet driven

C input from RF Power Meter

DDS II, AD9850 DDS-60, AD9851
1.2”x1.6” 1.0"x2.2”
POWER READINGS (dB) ﬂ\ EEEEEEEEEEEEEEEEE SCAN PARAMETERS
POWER ARDUINO-BASED GRREY S
Tevet 2] MICROCONTROLLER S
LOGARITHMIC RF CONTROLLED
| GENERATOR
PR (. : (AD9850/51)
RE@U | DEVICE UNDER R
B R ST (DUT)




I. Network Analyzer Controlling Terminal
Block Diagram (Version 3)
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Scalar Network Analyzer

NACT schematic (Version 3)
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POWER _ Network Analyzer
LEVEL Controlling Terminal
4 (NACT)
M - »
(AD8307) | RFOUT |  DEVICE UNDER || RFIN
N R TEST (DUT) ;




Scalar Network Analyzer

eatures:

or Arduino-based controller

nual control) mode

card file transfer to pplication via serial interface
ote control over the serial interface
nction to adjust reference clock frequency

function to determine slope and zero intercept point for RF

Power Meter

= Morse code generator




RF INPUT
(FROM DDS)

50Q
10T-Bifilar
(FT37-43)

RESONATING DUT
(e.g., antenna)

RETURN LOSS
(TO RF POWER METER)

RETURN LOSS BRIDGE

Edit F4
AUTD DELAY(ms):

XTAL PREFIX...:

Edit F4 OUR
TITEE v oy AR
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NAME. . ... :RLB.CAL . !
e ; ...reserved...: | . Freq 1D (Home) : 14,800,080 Hz
F LO [KHz1(L2) :14860 | !
...reserved...: Freq HI (End) : 14,358,008 Wz
F HI [KHz1(L3):14358
OP MODES......: icV Start Node: Hanual
F ST [Hz] (L4):729.17 e Freq STep : 729 Hz

- B o AL rutomatic start -28.98 dBm
PLX FLAG (03): *

3 R(2) Reinitali each plot
" mitaize cach » USHR: 1.84

V(3) VUsur plot
H(4) overMrite existing file
CUSTOM CELL-2 : S(5) Signal generator mode

CUSTOM CELL-1 : C(6) NA Controller mode
CUSTOM CELL-8 : \

CUSTOM CELL-3 :

finds use in combining two signal generators. wer
1/4 of that available from each generator when the bridge is

RLB

Min: -40.24 dBn @ 14,123,239

VSR i) 02 14, 105,95

14, 050, M 1887 o L2 05001 c67
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-3dB Attenuator

Edit F3
TITLE.........:XTAL GRADING
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F LO [KHz1(L2):3275.778
F HI [KHz1(L3):3276.250
F ST CHzl (L4):1

ROKS €02) :481

PLX FLAG (03):

CENTER FREQ 13276.81
CUSTOM CELL-3 :

CUSTOM CELL-2 :

CUSTOM CELL-1 :

CUSTOM CELL-8 :

OUR

C

10T-Bifilar 10T-Bifilar
(FT37-43) (FT37-43) -3dB Attenuator

CRYSTAL
SOCKET

CRYSTAL TEST FIXTURE

Edit F3 OUR
AUTO DELAY(ms) :

XTAL PREFIX...:X

...reserved. ..

AC1) Automatic start

R(2) Reinitalize each plot
U(3) Usur plot

H(4) overMrite existing file
S(5) Signal generator mode
C(B) NA Controller mode

2nd -3 dB
Bandwidth

ar Network Analyzer

XTAL GR
: 5,52 dBm @

e
:33'{02

stal Characterization & Matching

e —— - -

XTAL GRADING
1st e ]




\>l|PI r X.CSV_

Uo lune N(An(

RLBI CA
L

NHT 1 (dla HEX1614

Nm‘ 5 T 1 HEX 495576
280 . HEX 495576

RIB] CSU 7585

Deleted

Deleted

De

LPF1.CSV

Scalar Network Analyzer

rystal Characterization & Matching (cont.)

ew View Corel PDF Fusion
m ¥

Lal\b!’l - 11 General ; A
I —IHJ\BIH'IIAA\ o | S _
Paste = Styles || Cells
” <0 .00 e "

k4 = Y == .60 +.0

Clipboard ™ Alignment MNumber

3,275,891 . . . 193,549
3,275,898 X .0119 98.97 142,413
3,275,906 X . 177,910
3,275,945 9. . g 155,020
3,276,001 : 0108 X 189,407
3,276,019 .39 . 9. 166,516
3,275,974 5.0: . .29 181,802
3,275,978 .29 . 165,178
3,275,985 . . ’ 237,277
3,275,989 . . g 211,067
3,275,992 . . . 209,443
3,275,994 .9 . . 189,481
3,275,919 9. .0119 98.59 58,536
i‘;"""v‘:“””;;‘;‘;_" 9 3,275,925 .29 .0119 y 65,583
2 3,275,927 . . g 211,063
3,275,929 3. . . 163,398
3,275,932 : 0108 . 189,850
3,275,933 : . . 9 88,302
_— 3,275,947 X .0109 : 239,267
S0l 2 3,275,948 5.69 X A 174,693
3,275,949 5.0: . .29 181,801
3,275,952 .4 . . 156,977
3,275,958 . .010: . 161,154
3,275,960 .9 . .93 161,970
3,275,963
3,275,963
3,275,964 5.69 .010: . 179,547
3,275,968 X X A 182,855
3,275,969 . .01 k 148,210
3,275,971 3. . . 237,086

1
2
g
4
5
6
7
8

o

0.0113
0.0102

Editing




Scalar Network Analyzer

Analyzer Controlling Terminal (NACT)
... Version 3 Software

nal PC Application

. Network Analyzer
JITHMIC | LEVEL Controlling Terminal
(NACT)
ISR
(AD8307) | RFOUT |  DEVICE UNDER || RFIN
R TEST (DUT) ;
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Analyzer (SNA)

yet in production)

Optional PC Applica

Scalar Network
Analyzer
(SNAT)

RF OUT

DEVICE UNDER !
TEST (DUT) ;




Scalar Network Analyzer

Analyzer (SNA)

in production)




Scalar Network Analyzer

SNA Schematic (Version 4)
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POWER METER
23.93 dBn
1
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QUESTIONS?
COMMENTS?

CRITIQUES?
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Scalar Network Analyzer

a little math
allo = I:)outll:)in
Gain (dB) = 10 IOg(l:)outlpin)

Gain (dBm) = 10 log(P,,,/.001) = 10 log(P,, X 1000)
= 10 (log(P,,) + log(1000)) = 10 log(P,,) + 30

Short circuit gain = 10 log(P;,/P;,) = 10 log(1) = 0
for any P,

Gain (dBm) = 10 log(P,) - d I N
\Iév:(?—.r%ower meter reading ;%
d = short circuit gain reading g %-

INPUT FREQUENCY 10MHz

INPUT LEVEL (dBm)

fre q u e n Cy . d (f) Figure 7. Vour vs. Input Level (dBm) at Various Frequencies

= DDS output level varies with ZZg P
frequency (due to sin(x)/x A i
sampling effect) therefore
d is a function of I




