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Abstract 

This report contains the results of a program for the evaluation of comner- 

clal airborne telemetry system equipment. A number of RF telemetry transmitters 

and voltage-controlled subcarrler oscillators were tested. The test procedures 

and results are given for all the equipment evaluated. 
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INTRODUCTION 

«,„|. 

A comparative evaluation of commercial telemetry equipment Is being con- 

icted under j^pntracvfrom Air Force Cambridge Research Laboratories. Bedford. 

Massachusetts (contract F19628-73.C.0148) from 8 January 1973 through 13 February 

197^ During the span of this contract, major manufaTturers of certain categor- 

ies of airborne system components are asked to submit their products on consign- 

ment. Ir each Instance the electrical characteristics are ^asured and compared 

against the manufacturer's published specifications. The results of these tests 

are classified as proprietary Information and made available to AFCRL and the 

individual manufacturer concerned.,^omplete results of all components tested 

during the period 9 January 1975 through 13 February 1976 are Included In this 

report. Scientific Report No. 1 of Contract F19628-73-C-0148, dated 8 January 

1974 contains the results obtained during the period of 9 January 1973 through 

8 January 1974. Scientific Report No. 2 of Contract F19628.73.C-0148. dated 

8 January 1975 contains the results obtained during the period of 9 January 1974 
through 8 January 1975. 

^— This evaluation program was Initiated In April 1958 (under contract 

AF19(604)-3506) as a means of Insuring the receipt of working units. Since that 

tine, the program has expanded to the point where all manufacturers are Invited 

to participate. RF Transmitters and Subcarrler Oscillators are the two main 

categories of components tested to date. The first section of each chapter 

details the test performed, equipment used and the procedures followed. The 

second section of each chapter contains a tabulation of the equipment tested 
and the resulting data. 
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RF Telemetry Transmitters 

A.    Evaluation Test Procedure for RF Telemetry Transmitter 

Test I.   Time Drift 

r 
RF 

Transmitter 
RG58/U 

Directional 
Coupler 

w- RG58/U 

Temperature Testing Chamber 

RF 
Wattmeter 

RG58/U 
Electronic 
Frequency 
Counter 

FIGURE 1. 

Step 1.    Place the RF Transmitter inside the temperature testing chamber. 
Set the temperature at +30oC.   Wire test equipment as shown in 
Figure D.   Ground the modulation input terminal.   Use recom- 
mended B+ Supply voltage.   Without allowing a warm-up period, 
turn on the supply voltage.    Measure the output frequency and 
output power at the time intervals shown on Transmitter Data 
Sheet 1.   Record the following observations on Data Sheet 1: 

, (a) 
(b) 
(c) 

Time of observation; 
Output frequency in MHz; 
Output power in watts. 

Step 2.    Results 

(a) Plot the Frequency Drift in % of Carrier Frequency, : 
versus Time on Graph Sheet 1; 

(b)   Plot the Output Power versus Time on Graph Sheet 1. 
c' 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     RF Telemetry Transmitter Sheet 1 
Make; .;   Type; 

Carrier Frequency fc: MHz;   Date: 

 ;   Serial Number: 

__;   By:_ 

0        10       20       30       40       50       60       70       80       90      100 

Time in Minutes 

II.    Temperature Stability 
+.008   lililliTllilliLll!! 

8.0 

c 

<2 

+30 

Temperature in 0C 

+55 +80 

III.    B Voltage Regulation 
+.008 ' 

es 

C 
•ft 

u 

"5 0 +5 

Percent Voltage Variation 

+10 
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Test II,   Temporature Stability Tests 

Step 1.   With the temperature testing chamber set at +30oC, wire test 
equipment as shown in Figure 1.    Using recommended B+ supply 
voltage, allow a sufficient warm-up period before proceeding 
to Step 2. 

Step 2. Ground the modulation input terminal of the transmitter. Measure 
the output power and the carrier frequency. Record the following 
observations on Data Sheet 1: 

(a) Temperature in 0C; 
(b) Output power in watts; 
(c) Output frequency in MHz; 
(d) Input current in amps; 
(e) Incidental FM in Hz. 

•20oC, Step 3,    Repeat Steps 1 and 2 for the following temperatures- 
+50C<   550C and 80CC. 

Step 4.   Calculate the frequency shift in % of fc.      Plot the % frequency 
shift versus temperature on Graph Sheet 1.   Also plot the output 
power versus temperature on Graph Sheet 1. 

Test HI.   Voltage Regulation 

Step 1.   Use equipment set up shown in Figure 1.   With the temperature 
of the chamber set at 30oC,   vary the B+ supply voltage from 
-10% to +10%.   Record and compute the following on Data Sheet 1. 

(a) B+ supply in % of recommended value; 
(b) Frequency shift in % of fc; 
(c) Output power in watts. 

Step 2.   Results 

Plot the % frequency shift and output power versus B+ supply 
variations on Graph Sheet I. 

Tests IV and V.   Modulation Response and Linearity Tests 

Step 1, 

Step 2. 

Step 3. 

With the temperature testing chamber set at +30oC, wire the test 
equipment as shown in Figure 2.   Using recommended B+ supply 
voltage, allow a sufficient warm-up period before proceeding to 
Step 2. i-B 

Set the audio oscillator at each of the modulating frequencies 
indicated in Data Sheet 2A.    Adjust the output level of the oscil- 
lator for the nominal deviation (E4).   Repeat for 25%, 50%. 75% 
and 125% of nominal deviation.   Record the following observations 
on Data Sheet 2A. 

(a) Oven temperature in 0C; 
(b) Modulating voltages Ej. Eg, Eg, E4, E5; 

(c) Frequency deviation in KHz; 
(d) Distortion. 

Repeat Steps 1 and 2 using modulating voltage E4. for the follow- 
ing temperatures;   -20oC, +50C, 550C and 80ocrand record on 
Data Sheet 2. 
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L 1 
Temperature Testing Chamber 

Audio 
Oscillator 

Directional 
Coupler 
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RG58/U 

RF 
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Electronic 
Frequency 
Counter 

AC 
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Distortion 
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Y 
Telemetry 

Receiver 

AC 
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FIGURE 2. 
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Evaluation Tests - Data Sheet 2 

RF Telemetry Transmitter 

Make; 

Carrier Frequency fc: 

;   Type: 

Mhz Date: 

;   Serial No: 

 ;   By: 

I 

II MODULATION RESPONSE VS TEMPERATURE 

T =        0c: Modulation Voltage =   Volts 

Modulating 

Frequency 

fm Kh7. 

Deviation 

Afc in 

Khz 

DB = 20LOglf|- 
Distortion 

Afc/Afco DB 

.4 

.6 

r 8 
1 

2 

4 

6 

8 

10 

20 

40 

60 

80 

100 

200 

300 

400 

500 ■HJ 

Afco a J Afc Mln x Afc Max 
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Make: 

Evaluation Tests - Data Sheet 2A 

RF Telemetry Transmitter 

 ;   Type: 
Carrier Frequency f. ;   Mhz Date: 

j   Serial No: 

 ;   By: 

LINEARITY   VS   FREQUENCY 

T = AMBIENT 

Modulating 

Frequency 

fm Kh7. 

1               Deviation   Afn  in   ICV z 

Distortion El E2 
Ea E4 Efi 

.4 

.6 

.8 
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20 
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Step 4.    Calculations and Results 

(a) 

(b) 

Linearity at Ambient. - Plot deviation versus modulating 
frequency for the five modulating voltages on Graph Sheet 2. 

Modulation Reggonse^ - Calculate the modulation response in 
db using information from Data Sheet 2 .    Plot modulation 
response versus modulating frequency for the five different 
temperatures on Grr-ph Sheet 2. 

Test VI.  j>BmouAJfoission (Antenna Conducted) 

Step 1.    Tune the band elimination filter for maximum attenuation at the 
carrier frequency of the transmitter under test.    The amount of 

ult^fn10^^111 n^ rh that the transmitter rf output is atten- 
uated to -40dbm.    Make a frequency response of the filter and 
spectrum analyzer and plot the response curve. 

RF 
Transmitter 

RG58/U Band 
Elimination 

Filter 

RG 
-► >58/U 

RF 
Signal 
Generator 

RG 5B/IJ 

Directional 
Coupler 

Spectrum 

Analyzer 

Electronic 
Frequency 
Counter 

FIGURES. 

Step 2. 

Step 3. 

theM^Hnn« f  set-up shown in Figure 3.   Identify and measure 
the spunous frequencies present using the spectrum analyzer. 
The frequency may be measured accurately by comparison with 
a known frequency from the signal generator. prison wnn 

*te*nJir££enCy ref P0086 obtained in Step 1 to make appropri- 
nJ fÄ    de corrf ct}ons-   Record the frequencies and amplitude 
of the spurious emissions on Result Sheet 3 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    - RF Telemetry 1 Yansmitter    -    Sheet 2 

Make:                                  ;   Type: 

Carrier Frequency fc: 
* 

Mffe   Date: 
Serial Number: 

:   By: 

IV.   Modulation Response vs. Temperature 
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Make: 

NORTHEASTERN UNIVERSITY 

Kvahiatior^Tests     :     RF Telemetry Transmitter    -    Sheet 3 

 ;   Type;  ;   Serial Number: 
Carrier Frequency fc: MHz;   Date: j ByL 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DR Down from fc Identification 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+101og P. C3 Down 

from carrier. 

VII.   Miscellaneous 

1. Maximum Distortion  

2. Incidental FM 

3. Power Requirement 

4. Efficiency  

5. O.C. aS.C. Protection 

6. Other Checks 
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Test VII. Miscellaneous 

Step 1.  Record maximum distortion from Data Sheet 2. 

Step 2.  Record maximum incidental FM from Data Sheet 1. 

Step 3.  Computer power requirements and efficiency from information on Data 

Sheet 1. 
Step 4.   Perform open circuit and short circuit tests and record if the trans- 

mitter is within the manufacturer's specifications. 

B. Test Results for RF Transmitters 

Table 1 contains information regarding the manufacture, type and number of trans- 

mitters tested during the period of 9 January 1975 to 13 February 1976. The 

remainder of this chapter contains the test results for each transmitter in the 

order listed in the table. 

Table 1 

Manufacturer Type Number Tested 

CONIC 

CONIC 

RAYTHEON 

VECTOR 

VECTOR 

CTP-402 

CTS-402 

T-201 

T/05S 

T202S 

6 

17 

2 

1 

2 

% 

SS- 

12 
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Evaluation Tests - Proprietary Information Sheet 

RF Telemetry Transmitters 

Make:   Conic; Type:   CTP- 402; 

Frequency Range 

Center Frequency Stability 
t 

Power Output 

Carrier Deviation 

Modulation Characteristics 

Deviation Sensitivity 

Input frnpg dance 
Frequency Respppsg 

Manufacturer's Specifications 

Crystal Controlled (single frequency) VHF Teleme- 
try Band 225 - 260 MHz (other frequencies avail- 
able on special order) 

0. 01% under environmental operating conditions. 

2 watts minimnm - terminated into 50 ohms with 
28 ± 4 Vdc supply over specified temperature range. 

±250 kHz 

FM 

up to * 150 kHz/volt p-p (factory set) 

10 K ohms resistive minimum, shunted by 30 pf 

± 1. 5 dB from 10 Hz to 500 kHz 

Power Requirement« 

Radio Frequency Interference 

Temperature 

Humidity 
Acceleration 

Shock 

Vibration 

Weight 

28 ± 4 Vdc at 450 milllamperes maximum 

Satisfies the requirements of IRIG 106-69 for antenna 
conducted and radiated and MIL - I - 26600 for 
box and power line conducted and radiated. 

- 30°C to +80oC. MIL-STD-810 as follows: 
Low Temperature, Method 502 
High Temperature, Method 501 
Tempt nature Shock, Method 503 

MIL-STD-810, Method 507 

100 g's in each direction of any three mutual perpen- 
dicular axes. 

100 g's 11 millisecond duration (half sine pulse) in 
each direction of any three mutually perpendicular 
axes. 
20 G peak sine (20-2000 Hz) or . 3 G2/cps random in 
any axis. 

Less than 12 ounces. 

13 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     RF Telemetry Transmitter     -     Sheet 1 

Make:       CONIC Type:    CTP-402 

Carrier Frequency fc:    234.0       MHz.   Date: 3/17/75 

I.   Time Drif 
+ .008 

.;   Serial Number:     402 P  191 

_;   By J.F.E. 

II.   Temperat 
+.008 ' 

0        10       20       30       40       50       60       70       80       90      100 0 

Time in Minutes 

tabilit> 
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Temperature in 0C 

+80 

III.    B Voltage Regulation 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:     CONIC .;   Type:      CTP-402   ;   Serial Number:    402 P 191 
Carrier Frequency fc:  234.0 MIfc:   Date:    3/17/75 :   By:      J.F.E. 

IV.   Modulation Response vs. Temperature 
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Make: 

NORTHEASTERN UNIVERSITY 

Evaluation Tests   _; RF Telemetry Transmitter 

coifTc 

Sheet 3 

Type; CTP-402 Serial Number:     402 P 191 

Carrier Frequency fc:   234.0 MHz;   Date:     3/17/75 By:_ J.F.E. 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

85.6 88+3 fc - 14fx 
95.4 79+3 fc - 13fx 

138.6 85+3 fc -    9fx 
149.2 89+3 fc -    8fx 
170.4 86+3 fc -    6fx 
191.6 77+3 fc -    4fx 
212.8 79+3 fc -    2fx 
223.4 80+3 fc -      fX 
234.0 0 carrier frequency 
244.6 78+3 fc +   fx 
255.2 77+3 fc +   2fx 
276.4 82+3 fc +   4fx 
287.0 103+3 fc +   5fx 
297.6 105+3 fc +   6fx 
468.0 72+3 2fc 

NOTE: W.S.M, R.  Regulation No.   105-2-60 requirement is 55+101og Pt C3 Down 

from carrier. 

VII.    Miscellaneous 

Maximum Distortion 

Incidental FM 

0.95« 
<500 Hz PEAK 

3. Power Requirement 

4. Efficiency  

12.3 watts 
23.2% 

5, O.C. aS.C. Protection 

6. Other Checks_ 

carrier shift 

OK 
freq. at 5:1 VSWR « 234.0060 

-0.0026* of fc for 5:1 VSWR 

■v 
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NORTHEASTERN UNIVERSITY 

 Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1  

Make:        C0NIC ;   Type:        CTP-402 Serial Number:       402 P  192 

Carrier Frequency fc:    234.0      MHz.   Date:      3/21/75 ;   By:      JFE  
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NORTHEASTEPN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:    CONIC ;   Type: CTP-4Q2 
Carrier Frequency fc:   234.0        Mtfc:   Date: 

Serial Number:      4Q? p 1Q? 

3/?1/75    :   By:       JFE 

IV.   Modulation Response vs. Temperature 
+3.0 

n 
Q   +2.0 

m   +1.0 e 
8. 
n 

a 

3 -1-0 

| o 
S    -2.0 

•3.0 ^""^■^"'^^"■™**^~~~»—J«ÜJJ>lil»»—. __ ___..., -   - - - - 

+550C,+50C 
+30oC 
-20oC 

10 

Frequency (Khz) 

100 1000 

V.   Linearity at Ambient 
300 

250 

200 

ISO 

100 

50 

.       .-IS 

W
ill 

mm 

■ 

  '" ■ 

 1— 

ill'.. 

.1 10 

Frequency (Khz) 

100 

Em » 0.244 

Em = 0.183 

tm ' 0.122 

Em - 0.061 

1000 

■»urm»®mm.. ?ftf*^ *m 

18 

MM***». llWH/'Pii^i, MM wiawwawB 

i 



' 

NOHTHKASTKKN UNIVKRHITY 
irr^-r  -^^ion^TestH  . 1 ^Telemetry Transmitter    -    sheet. 
Make:     CONIC Type        CTP-40? .  -    -:: 
r*     ■      ^  „IT-—11—    Serial Number 402 P 192 
^^^^^c^^^J^^^   Date;    3/2V75 J-~tfr- 

VI.   Spurious Emission (Antenna Conducted) 

All Spurious I missions meet IRI6 Staruards. 

NÜTE: iL ::;eruiation NO- IO5-2-60—-—pt cs „ 
VII.   Miscellaneous 

1, 
2. 
3. 
4. 

Maximum Distortion^ <2.0% 
Incidental FM  

Power Requirement 11.2 wattT 
Efficiency ^^ 27. OX 

<500 Hz PEAK 

5. O.C. aS.C. Protection        O.K. 
6. Other Checks 5;1 VSWR » 230001 
^carrier shift » '»-Q.00004% of fc jj 5;] vSWR 

^^^Tdr;!^1!*.?^.0"^^ ^P"t current fluctuate; 

• 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:     C0NIC ;   Type: CTP-402 ;   Serial Number:   ^02 P 193 

Carrier Frequency fc:    240.2       MHz;   Date:      3/18/75 ;   By:      J.F.E 

I.   Time Drift 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make: CONIC Type:. CTP-402 

Carrier Frequency fc:    240.2        MFfc;   Date: 

IV.   Modulation Response vs. Temperature 
+3.0 
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3/18/75 By: 

402 P 193 
J.F.E. 
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NORTHEASTERN UNIVERSITY 
—._- ^v!LiyMl9!LJest«. .l_ -EllJCelernetrjr Transmitter 

Make: ^ ;   Type:_ __   CTP-m .   SenalVumbe'r; 
Carrier Frequency fc:       240.2 Mil/;   Date:     3/18/75 

Sheet 3 

402 P 193 

_J   »y: J.F.E, 

i 

VI.   Spurious Emission (Antenna Conducted) 

Frequency Mhz 

97.8 
142.3 
151.2 
177.9 
186.8 
195.7 
204.6 
222.4 
231.3 
240.2 
249.* 
258.0 
275.8 
284.7 
293.6 
302.5 
329.2 
480.4 

DB Down from fc 

91+3 
87+3 
80+3 
90+3 
94+3 
30+3 
93+3 
91+3 
77+3 
0 

79+3 
95+3 
85+3 
89+3 

110+3 
114+3 
116+3 
68+3 

Identification 

fc 
fc 
fc 
fc 
fc 
fc 
fc 
fc 
fc 

16fx 
llfx 
lOfx 
7fx 
6fx 
5fx 
4fx 
2fx 
fx 

carrier frequency 
fc 
fc 
fc 
fc 
fc 
fc 
fc 
2fc 

fx 
2fx 
4fx 
5fx 
6fx 
7fx 

lOfx 

NOTE: W.S.M.R.  Regulation No.   105-2-60 requirement is 55+I01og P   L3 Down 
from carrier. 

VII.   Miscellaneous 

1. 
2. 

3. 
4. 

5. 
6. 

<500Hz PEAK 
Maximum Distortion 0.63% 
Incidental FM___  

Power Requirement  
Efficiency 23.4% 

12.3 Watts 

O.C. aS.C. Protection     0*        

Other Checks    freq. at 5:1VSWR ' 240.2182 
carrier shift « -0.0076% of fc for 5:1 VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -     RF Telen.etry Transmitter    -    Sheet 1 

Make:       CONIC J   Type: CTP-402 ;   Serial Number:   402 P 194 

Carrier Frequency fc; ^0.2 MHz;   Date:   3/18/75 .   ny:      J.F.E. 

I.   Time Drift 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make: CONIC ;   Type:    CTP-402 

Carrier Frequency fc:    ^ZlZ       MFfe;   Date 
j   Serial Number:    402 P 194 

3/18/75 J   By: J.F.E. 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -     RF Telemetry Transmitter Sheet 3 

Make: CONIC TypeL CTP-402 

Carrier Frequency fc:   240.£ 

;   Serial Number: 

MHz;   Date:      3/18/75 
402 P 194 

By: J.F.E. 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

88.9 82+3 fc - 17fx 
97.8 86+3 fc - 16fx 

151.2 84+3 fc - lOfx 
177.9 91+3 fc -    7fx 
186.8 87+3 fc -   6fx 
195.7 69+3 fc -    5fx 
213.3 90+3 fc -    3fx 
222.4 94+3 fc -   2fx 
231.3 87+3 fc -    Ifx 
240.2 0 carrier frequency 
249.1 82+3 fc +   Ifx 
258.0 85+3 fc +   2fx 
266.9 95+3 fc +   3fx 
284.7 77+3 fc +   5fx 
293.6 99^3 fc +   6fx 
302.5 111+3 fc +   7fx 
480.4 77+3 2fc 
720.0 76+3 3fc 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+101og Pt E3 Down 

from carrier. 

VII.    Miscellaneous 

Maximum Distortion 

Incidental FM 

Power Requirement 

1. 

2. 

3. 

4. Efficiency  

5. O.C. aS.C. Protection 

6. Other Checks 

0.68« 

<500 Hz PEAK ■%^ 

10.6 watts 

27.4« 
OK 

freq. at 5;1 VSWR * 240.2019 

carrier shift - -0.0033X of fc for 5:1 VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make: CONIC j   Type:   CTP-402 ;   Serial Number:     W)2 P  195 

Carrier Frequency fc:      244.3     MHz:   Date:   3/19/75 .   Bv.        J.F.E. 

I.   Time Drift 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:     CONIC ;   Type:    CTP-402 ;   Serial Number:     W2 P 195 
Carrier Frequency fc:    244.3       MHz:   Date:      3/19/75 .   By.        d.F.E. 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITV 

Evaluation Tests    -    RF Telemetry Transmitter Sheet 3 

Make:   CONIC Type: CTP-<02 

Carrier Frequency fc;   f^Z' 

_;   Serial Number: 

MHz;   Date:    3/19/75 

402 P 195 

By:     J.F.E, 

VI,   Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Etown from fc Identification 

100.4 70+3 fc - 33fx 
144.0 69+3 fc - 23fx 
157.0 74+3 fc - 20fx 
174.4 91+3 fc - 16fx 
187.6 94+3 fc - 13fx 
200.7 73+3 fc - lOfx 
231.2 93+3 fc -   3fx 
235.6 85+3 fc -   2fx 
239.9 78+3 fc -     fx 
244.3 0 carrier frequency 
248.7 79+3 fc +     f X 
253.0 81+3 fc +   2fx 
257.4 81+3 fc +   3fx 
261.7 84+3 fc +   4fx 
270.5 110+3 fc +   6fx 
287.9 89+3 fc + lOfx 
331.5 104+3 fc + 20fx 
488.6 78+3 2fc 
732.9 77+3 3fc 

NOTE: W.S.M. R.  Regulation No.  105-2-60 requirement is 55+l01og Pt C3 Down 
from carrier. 

VII. 
1. Maximum Distortion 0.78X 

2. Incidental FM <500 Hz PEAK 

3. 
4. 

Power Requirement 
Efficiency 

10.7 watts 
24.5X 

5. 
6. 

O.C. aS.C. Protection_ 
Other Checks 

OK 
freq. at 5:1 VSWR » 244.3180 

carrier shift - -0.0074X of fc at 5:1 VSWR 
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NORTHEASTERN UNIVERSITY 

„Evaluation Te8ts__RF T^metry Transmitter    -    ghget 1 

Make:       CONIC Tvnp-   CTP-4n? Z  ~7ZZ   '   Type.    UK-4U<; ;   Serial Number: 402 P  196 

Carrier Frequency f c;    244^3MHZ    Date:     3/19/75 By.      J.F.E. 
I.   Time Drif 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests _; RF Telemetry Transmitter 

Make:    CONIC Type; CTP-402 Serial Number: 

Carrier Frequency fc:       244.3     MHz;   Date:     3/19/75 

Sheet 3 

402 P 196 

By:        J.F.E. 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

86.3 89+3 fc - 36fx 
156.5 81+3 fc - 20fx 
174.1 100+3 fc - 16fx 
182.8 96+3 fc - 14fx 
187.2 88+3 fc - 13fx 
200.4 90+3 fc - lOfx 
226.7 93+3 fc -   4fx 
231.1 95+3 fc -   3fx 
235.5 87+3 fc -   2fx 
244.3 0 carrier frequency 
248.7 89+3 f c +     fx 
253.1 91+3 fc +   2fx 
257.5 92+3 fc +   3fx 
261.9 95+3 fc +   4fx 
288.2 92+3 fc + lOfx 
301.4 100+3 fc + 13 fx 
488.6 73+3 2fc 
732.9 68+3 3fc 

NOTE; W.S. M, R,   Regulation No.  105-2-60 requirement is 55+101og P. D3 Dowi 

from carrier. 

VII.   Miscellaneous 

1. 

2. 

3. 

Maximum Distortion 

Incidental FM 

0.86% 
<500Hz PEAK «V, " 

Power Requirement 12.0 watts 

4. Efficiency  

5. O.C. aS.C. Protection 

6. Other Checks 

l*7n 
J)K  
freq. at 5:1 VSWR = 244.3139 

carrier shift ■ -0.0057« of fc for 5:1 VSWR 

I 
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Evaluation Tests - Proprietary Information Sheet 

RF Telemetry Transmitters 

Make:   Conic; Ty^.   cTS-402: 

Output Frequency 

Output Power 

Output Impedance 

Frequency Stability 

Deviation Senaitivity 

Total Harmonic Distortion 

Manufacturer's Specifications 

S-Band (2200-2300MHz) crystal controlled, factory 

2 watts minimum over temperature and supply 
voltage ranges specified below delivered to 50 ohm 
load impedance with a VSWR of 1.5:1. 

50 ohms nominal, employs internal isolator,   will 
operate into open or short circuit without damage. 
±.003% of carrier,   cumulative total of setability 
and drift over environments. 

S-Band; ±200KHz/V peak to peak, factory preset. 

2% maximum over modulation bandwidth at ±600KHz 
deviation. 

Incidental Frequency Modulation   S-Band; ±4KHz bench; ±7KHz over environments. 

- 28 ±4 VDC. 0.70 amp maximum with reverse po- 
larity protection provided. 

IRIG 106-69 for antenna conducted and radiated 
MIL-STD-461 for power line conducted and radi- 
ated interference and conducted susceptibility at 
28 VDC. 

True FM. 

10K ohms resistive minimum, shunted by 30 pf 
maximum. 

10HZ - 1MHz ±1.5db. 

S-Band; *600KHz. 

Power Requirements 

Electro-Magnetic Interference 

Modulation Type 
Input Impedance 

Frequency Response 
Carrier Deviation 

Temperature 
Vibration 

Shock 

Acceleration 
Volume 

Weight 

-20 C to +70oC baseplate operating range. 
Sine: 20 G peak,  20-2000 cps. 3 axes. 

100 G peak, 11 milliseconds,   1/2 sine pulset 3axea 
100 G, 3 axes. 

10 cubic inches (excluding connectors). 
14 ounces maximum. 

32 

t~Hmf 



NORTHEASTERN UNIVERSITY 

Evaluation Tests    - RF Telemetry Transmitter    -    Sheet 1 

Make:      Conic                 ;   Type: CTS-402              :   serial Number:      ^020319 

Carrier Frequency fc:     t^DS.b MHz;  Date:     6/23/75          .   By.      PJR 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    - RF Telemetry Transmitter    -    Sheet 2 

Make:       Con1c               ;   Type: 
Carrier Frequency fc:     2259.5 

CTS-402         ;  c^rial Number:   4020319 

MIfe   Date:      C723/75          :   By:      PJR * 

IV.   Modulation Response vs. Temperature 
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Make: 

NORTHEASTERN UNIVERSITY 
Evaluation Te: ts RF Telemetry Transmitter 

CONIC Type:   CTS-402  

Sheet 3 

Serial Number: 4020319 

Carrier Frequency fc:       2259.5    MHz;   Date:    6/23/75 

VI.   Spurious Emission (Antenna Conducted) 

.;    By: PJR 

Frequency Mhz DB Down from fc Identification 

2138 103 ± 3 fc - 9fx 

2245 87 ± 3 fc - fX 

2259.5 0 carrier frequency 

2273 90 ± 3 f c + fx 

2381 109 ± 3 fc + 9fx 

3389 110 ± 3 3fc/2 

4519 65 ± 3 2fc 

1* I 
-■■: -; 

v 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+101og Pt C3 Down 
from carrier. 

VII.   Miscellaneous 
1. Maximum Distortion 

2. Incidental FM 

<2.0% 
<500 Hz PEAK 

3. Power Requirement 

4. Efficiency  

17.9 watts 
13.7« 

5. O.C. aS.C. Protection     OK  
6. Other Checks freq at 5;1 VSWR » 2259.4893 

carrier shift - +0.000349X of fc for 5:1 VSWR 

35 

.■IÜP»P,*,W,*'" 

■ i    .,■!,■   ■M.III.III—wan, M    ^nrm^mmmp^m      •     w—-.  
^     -       ^ mmumimm-. 



NORTHEASTERN UNIVERSITY 

Evaluation Tests    -     RF Telemetry Transmitter    -    Sheet 1 

Make:     CONIC .;   Type: CTS-402 ;   Serial Number:     4020558 

Carrier Frequency fc:     ^Sl.S    MHz;   Date:      3/26/76 .   By:    KYL 

II.   Temperat 
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NORTHEASTERN UNIVERSITY 
Evaluation Testa    -    RF Telemetry Transmitter    -    Sheet 2 

Make:     CONIC .;   Type:      CTS-402 Serial Number:     4020558 
Carrier Frequency fc:    2251.5     MHz;   Date:    3/6/76 .;   By:    KYL 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter Sheet 3 

Make: CONIC ;   Type:    CTS-402 ;   Serial Number:   4020558 

Carrier Frequency fc:     2251.5    MHz.   Date:     3/26/76 ;   By:    KYL 

VI.   Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

4503 59 ± 3 2fc 

3376 84 ± 3 fc + 75fx 

2371 81 ± 3 fc +   8fx 

2265 71 ± 3 f c +     f x 

2251.5 0 carrier frequency 

2236 71 ± 3 f c -     f X 

2131 76 ± 3 fc -   8fx 

NOTE: W.S. M. R. Regulation No. 105-2-60 requirement is 55+l01og P. C3 Down 

from carrier. 

VII.   Miscellaneous 
1. Maximum Distortion__      1'00% 

2. Incidental FM  
3. Power Requirement 
4. Efficiency  

<500 Hz PEAK 
20.16 watts 

■\. 

15.U 
5. O.C. aS.C. Protection   0^ 
6. Other Checks 

no carrier shift for 5:1 VSWR. 

38 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:     CONIC _J   Type: CTS-402 .;   Serial Number:     4020599 

Carrier Frequency fc:    2251.5    MHz;   Date:        3/5/76 .   By.    KYL 

I.   Time Drift 
+ .008 

0        10       20       30       40       50       60       70       80       90      100 

Time in Minutes 

11.   Temperat 
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Temperature in 0C 
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III.   B Voltage Regulation 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 2 

Make: CONIC j   Type:       CTS-402 

Carrier Frequency fc:       2251.5 MHz;   Date: 
.;   Serial Number: 4020599 

3/5/76 ;   By:      KYL 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 3 

Make: CONIC ;   Type:   CTS-402 Serial Number:     4020599 

Carrier Frequency fc:      2251.5    MHz;   Date:    3/5/76 .;   By:     KYL 

VI.   Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

2370 

2265 

2251.5 

2235 

2130 

88 ± 3 

90 ± 3 

0 

89 ± 3 

84 i 3 

fc + 8fx 

f C +    f X 

carrier frequency 

fc -    f X 

fc - 8fx 

NOTE: W.S.M.R. Regulation No.  105-2-60 requirement is 55-»-101og Pt C3 Down 
from carrier. 

VII.   Miscellaneous 
1. 
2. 
3. 

Maximum Distortion 
Incidental FM 

1.50% 
<500 Hz PEAK 

Power Requirement 19.04 watts 
4. Efficiency  
5. O.C. oS.C. Protection, 
6. Other Checks 

15.U 
OK 

no carrier shift for 5:1 VSWR. 
;*■• 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -     RF Telemetry Transmitter Sheet 1 

Make:      Conic ;   Type:       CTS-402 ;   Serial Number:      4021093 

Carrier Frequency fc:   2251.5      MHz;   Date:      6/23/75 .   By: 
PJR 

I.   Time Drift 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 2 

Make:     Conic .;   Type;     CTS-402 ;   Serial Number:      4021093 
Carrier Frequency fc:     2251.5     MHe:   Date:    6/23/75 ;   By: 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests  _i__RJlXeJ^nietrj^ransrmtter 

,   Serial Number: 

Sheet 3 

Make:     CONIC ;   TyF)e:      CTS-402 

Carrier Frequency fc:       2251.5    MHz.   Date:      6/23/75 :   ny: 
4021093 

PJR 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

2126.5 

2251.5 

2264 

2289 

4503 

102 ± 3 

0 

97 ± 3 

104 ± 3 

66 l 3 

fc - lOfx 

carrier frequency 

fc + f X 

fc + 3fx 

2fc 

NOTE: W.S.M. R. Regulation No.  105-2-60 requirement is 55+101og P   C3 Down 
from carrier. 

VII.   Miscellaneous 

Maximum Distortion 
Incidental FM 

<2.0X 
<500 Hz PEAK 

3, Power Requirement 20.5 watts 
4. Efficiency 10.27X 

OK 5. O.C. oS.C. Protection__  
6. Other Checks freq at 5;1 VSWR » 2251.4961 

carrier shift » -0.000222X of fc for 5:1 VSWR 

44 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:        Conic -•   Type:      CTS-402 ;   Serial Number:   4021094 

Carrier Frequency fc: 225K5       MHz:   Date:      6/23/75 .   By:      PJR 

I.   Time Drif 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests RF Telemetry Transmitter    -    Sheet 2 

Make: Conic ..;   Type:      CTS-402  _;  Serial Number:     4021094 
Carrier Frequency fc:  2251.5       MHz.   Date:     6/23/75 ;   By:_PJR 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -     RF Telemetry Transmitter Sheet 3 

Make: CONIC       :   Type: CTS-402 
Carrier Frequency fc:    2251.5      MHz:   Date: 

,   Serial Number:    4021094 
6/23/75 By:       PJR 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

2136 

224Ü 

2251.5 

2263 

2366 

3377 

4503 

6754 

DB Down from fc 

101   ± 3 

92 ± 3 

0 

93 ± 3 

107 ± 3 

100 ± 3 

67 ± 3 

76 ± 3 

Identification 

fc - lOfx 

f C -  f X 

carrier frequency 

f c + f x 

fc + lOfx 

3fc/2 

2fc 

3fc 

NOTE: W.S. M. R. Regulation No.  105-2-60 requirement is 55+I01og P. C3 Down 
from carrier. 

VII.   Miscellaneous 

1. Maximum Diatortion <2.0X 
2. Incidental FM 

3, Power Requirement 
4. Efficiency 

<500 Hz PEAK 
16.8 watts 
15.IX 

5. O.C. aS.C. Protection OK 
6. Other Checks freq at 5;1 VSWR ■ 1251.4910 
carrier shift ■ .0.03991 of fc for 5:1 VSUR 
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Make:      Conic 

NORTHEASTERN UNIVERSITY 

.Evaluation Tests    -    RF Telemetry Transmitter    -    RhPPt i 

_;   Type;       CTS-402 

Carrier Frequency fc:  2251.5      MHz:   Date.      6/23/75 

Serial Number:     4021095 

I.   Time Drlf 
+ .008 

^    +.004 

c 

;   By: PJR 

0        10       20       30       40       50       60       70       80       90      100 
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II.   Temperature, Stability 
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Percent Voltage Variation 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 2 

Make;       Conic ;   Type:    CTS-402 
Carrier Frequency fc:    2251.5      MH7,:   Date. 

IV.   Modulation Response vs. Temperature 
+3.0 —  

;   Serial Number: 4021095 
6/23/75 By: 
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NORTHEASTERN UNIVERSITY 

^^ationjre^s^_^RFJ>lem^rxTra 
Make: CONIC 

Sheet 3 
Type      CTS-402 

Carrier^reguency fc:       2251.5    MH.:   Date:      6/23/75 
;   Serial Number:    4021095 

_;    By: PJR 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

2126 

2239 

2251.5 

2264 

2289 

4503 

DB Down from fc 

114 ± 3 

90 + 3 

0 

93 ± 3 

106 ± 3 

82 + 3 

Identification 

fc - lOfx 

f C  -  f X 

carrier frequency 

fc + fx 

fc + 3fx 

2fc 

1 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+101og R ra Dowa 
from carrier. t        "«wn 

VII.   Miscellaneous 

1. 

2. 

3. 

4. 

5. 

6. 

Maximum Distortion 
Incidental FM 

<2.0% 

Power Requirement 
Efficiency       

<500 Hz PEAK 

16.8 watts 
16.6% 

O.C. aS.C. Protection 
Other Checks 

OK 

freq at 5:1 VSWR ■ 2251.4826 
carrier shift « .Q.oooaat nf fc at 5:1 VWP 
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NORTHEASTERN UNIVERSITY 

Evaluation Teats    -    RF Telemetry Transmitter Sheet 1 

Make: Conic J   Type:. CTS-402 __;   Serial Number:_i021096_ 

Carrier Frequency fc:    2279.5     MHz;   Date:     6/23/75 ,   By:        ^ 

I.   Time Drift 
+ .008 

+.004 
o 

c 

§    -.004 

o 
-.008 

II.   Temperature 
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0        10       20       30       40       50       60       70       80       90      100 
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III.   B Voltage Regulation 
+.008 ——— 
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■ 5 0 +5 

Percent Voltage Variation 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:      Conic .;  Type:     CTS-402 .;  Serial Number:   4021096 
Carrier Frequency fc:  2279-5        MIfc.   Date:     6/23/75 :   By:_PJR 

IV.   Modulation Response vs. Temperature 
+3.0 
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V.   Linearity at Ambient 
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NORTHEASTERN UNIVERSITY 
^valuatiorLTeSt8    -   ^J^^^rransmiUer    -    sheet 3 

Make: CONIC Tvoe-      CTS-40? 
 '   lype—L'a gH£ ;   Serial Number:      4021096 

Carrier^qucncy^c:^ 2279^    MTT^  Date:^23>75____7~^~7^ 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

2038 

2159 

2259 

2279.5 

2400 

3419 

4559 

DB Down from fc 

104 ± 3 

95 ± 3 

85 ± 3 

0 

108 ± 3 

91 ± 3 

63 ± 3 

Identification 

fc - 2fx 

f c - f x 

fc - fx/6 

carrier frequency 

f c + fx 

3fc/2 

2fc 

NOTE: W.S.M.R.  Regulation No.   105-2-60 requirement is 55+101Og R r3 Down 
from carrier. * 

VII.   Miscellaneous 

1. Maximum Distortion 
2. Incidental FM  

3. Power Requirement  
4. Efficiency   

5. O.C. aS.C. Protection 
6. Other Checks 

<2.0X 
<500 Hz PEAK 
17.3 watts 
14.6* 

OK 

freq at 5;1 VSWR ■ 2279.4Q2S 
^carrier shift » -0.0000175« »f fj f^^^J^ 
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Make;       CONIC 

NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

_;   Type:      CTS-402 .;   Serial Number:     4021097 

Carrier Frequency fc:        2279.5 MHz:   Date:     6/30/75 .   By.        JFE 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make: CONIC ;  Type:     CTS-402 ;  Serial Number-      4021097 

Carrier Frequency fc:__2279i5_MJaf;   Date: 6/30/75    ;   By:       JFE 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
EvaluationJTests     -     RF TelemPtr.« T 

Make:_C0NIC___;   Type:_lTS-40ü 
Carrier Frequency fc:    2279.5 

Sheet 3 

—__.   Serial Number       4021097 
MHz;   Date:    6/30/75 -;  ny; JFE 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

|    2026 

2262 

2279.5 

2291 

2532 

3419 

4559 

DB Down from fc 

109 ± 3 

88 ± 3 

0 

88 ± 3 

112 ± 3 

111 ± 3 

71 ± 3 

fc - 22fx 

fc - 3fx/2 

carrier frequency 

f c •«. f x 

fc + 22fx 

3fc/2 

2fc 

NOTE: W.S.M.R.  Regulation No    10S-2 fin 
from carrier. 0 reqUlreme"t - 55+101og Pt C3 Down 

VII.    Miscellaneous 

1 • Maximum Distortion 
2. Incidental FM 

3. Power Requirement 
4. Efficiency ~ 
5. 
6. 

<2.0X 

<500 Hz PEAK 

19.6 watts 

O.C. aS.C. Protection 
Other Checks 

^■rilershlft 

16.8X 
OK 

freq at 5:1 VSWR ■ 2279.5029 
+0.000132% fc for «;.i VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    - RF Telemetry Transmitter    -    Sheet 1 

Make:      CONIC                   ;   Type: 

Carrier Frequency fc:      2279.5 

CTS-402           ;   Serial Number:         4021098            ; 

MHz;   Date:       6/30/75        ;   By:       JFE 
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NORTHEASTERN UNIVERSITY 

Evaluation Testa    -    RF Telemetry Transmitter    -    Sheet 2 

Make:     CONIC J   Type:        CTS-4Q2 :   Serial Number:     4021098 
Carrier Frequency fc:    2279.5     MFfc   Date:     6/30/75 ;   By:      JFE 

IV.   Modulation Response vs. Temperature 
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Make: 

NORTHEASTERN UNIVERSITY 

Evaiuationjrests  ^   RF ^m£trj_Tr^i^itter_ 

Type:___CISr4Q2_ ;   Serial Number;. CONIC 

J5heet_3__ 

"4021098 

Carrier Freauencyfc:^279j__MHz;   Date:.     6/30/71. By:. JFE 

■-w 

VI.   Spurious Emission (Antenna Conducted) 

6 

Frequency TVIhz 

1140 

2026.5 

2155 

2262.3 

2279.5 

2291 
2314 
2406 
2532.5 

3419 
4692 

•5699 
6838.5 

DB Down from fc 

64 ± 3 

106 ± 3 

100 ± 3 

89 ± 3 

0 

87 ± 3 

86 + 3 

111 ± 3 

112 ± 3 

90 ± 3 

70 ± 3 

68 ± 3 

83 ± 3 

Identification 

1/2 fc 

fc - 22fx 

fc - llfx 

fc - 3fx/2 
carrier frequency 

fx + fx 

fc + 3fx 

fc + llfx 

fc + 22fx 

3fc/2 

2fc 

5fc/2 

3fc 

NOTE: MV.S.M.R.  Regulation No. 105-2-60 requirement is 55+lOlog Pt C3 Down 

from carrier. 

VII.   Miscellaneous 
1. 

2. 

3. 

4. 

5, 

Maximum Distortion 

Incidental FM  

<2.0« 
<500 Hz PEAK 

Power Requirement  

Ef f i ciency  
O.C. aS.C. Protection 

6.   Other Checks 
carrier shift - 

19.6 watts 

16.8% 
OK 
freq at 5;1 VSWR » 2279.5030 

♦0.000131« of fc for 5;1 VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:      Conic ;   Type;    CTS-402    . Serial Number: 4021099 

Carrier Frequency fc:   2259.5      MHz:   Date:      6/23/75 ■   Hy:    POR 
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NORTHEASTERN UNIVERSITY 
Evaluation Test8    -    RF Telemetry Transmitter    -    Sheet 2 

Make: Conic .;   Type:      CTS-402 ;   Serial Number:   4021099 
Carrier Frequency fc:     2259.5     MHy.   Date:__6/23/75___.   By PJR 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 3 

Make:       CONIC ;   Type:      CTS-402 ;   Serial Number:    4021099 
Carrier Frequency fc:       2259.5    MHz:   Date:    6/23/75 

VI.   Spurious En.ission (Antenna Conducted) 

.'   By:     PJR 

Frequency Mhz DB Down from fc Identification            * 

2138 94 ± 3 fc - 9fx 

2246 79 ± 3 f C  -  f X 

2259.5 0 carrier frequency 

2273 80 ± 3 fc + fx 

2381 110 ± 3 fc + 9fx 

3389 108 ± 3 3fc/2 

4519 70 ± 3 2fc 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+l01og P. C3 Down 
from carrier. 

VII.   Miscellaneous 
1. 
2. 
3. 

Maximum Distortion 
Incidental FM 

<2.0« 

<500 Hz PEAK 

Power Requirement 18.2 watts 
4. Efficiency  
5. O.C. oS.C. Protection 
6. Other Checks 

16.1% 

OK 

carrier shift 
 freq at 5;1 VSWR ; 2259.4989 

♦0.00292« of fc at Sri VSWR 

62 

^fßgtmmm^r' 



■;':,':*m*-**-*Vf*^ 

NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:      Conic ;   Type:      CTS-402 Serial Number:   4021100 

Carrier Frequency fc:     2259.5    MHz;   Date:    6/23/75 

I.   Time Drift 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make: Conic _ ;   Type:      CTS-402 ;  Serial Number:   4021100 
Carrier Frequency fc:J25915___MIfc;  Date:     6/23/75 ;   By: W_ 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     :     IM«' Telemetry Transmitter -     Sheet 3 

Make:_   CONIC ;   Type: _ CTS-4Ö2    .   Serial Number: 4021100 " 
Carrier Frequency fc:_2259.5  jvy.^.   Date:    6/23/75 :"Mv. PJR 

.;  ny: 

VI.   Spurious Emission (Antenna Conducted) 

Frequency Mhz 

2016 

2138 

2246 

2259.5 

2273 

2381 

2502 

3389 

4519 

DB Down from fc 

110 ± 3 

90 ± 3 

85 ± 3 

0 

85 ± 3 

100 ± 3 

110 ± 3 

97 ± 3 

90 ± 3 

Identification 

fc - 18fx 

fc - 9fx 

fc - fx 

carrier frequency 

fc + f x 

fc + 9fx 

fc + 18fx 

3fc/2 

2fc 

NOTE: W.S.M, R.  Regulation No.  105-2-60 requirement is 55+10log P   C3 Down 
from carrier. 

VII.   Miscellaneous 

1. Maximum Distortion 
2. Incidental FM 

<2.0X 
<500 Hz PEAK 

3, Power Requirement 
4. Efficiency  

21.0 watts 
12.2% 

5. O.C. aS.C. Protection      OK         
6. Other Checks freq at 5;1 VSWR » 2259.4899 

carrier shift » -0.0017X of fc for 5:1 VSWR 

%,.* 
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NO/THEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make.      Conic ;   Type:    CTS-402 ;   Serial Number:   4021101 

Carrier Frequency fc:  2259.5     MHz;   Date:     6/23/75 ;   By.. PJR 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make: Conic Type: CTS-402 :   serial Number:     40Z1101 

r^rrier Frequency fc:     2259.5     MIfc:   Date:      6/23/75 ;   By:  PJR 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests     -     RF Telemetry Transmitter Sheet 3 

Make:     CONIC J   Type: CTS-402 ,   Serial Number:       4021101 
Carrier Frequency fc:     2259.5      MHz;   Date:    6/23/75 .;   By:   PJR 

VI.   Spurious Emission (Antenna Conducted) 

i; 

if   i 

F'requency Mhz DB Down from fc Identification 

2138 92 ± 3 fc - 9fx 

2246 86 ± 3 f C  -  f X 

2259.5 0 carrier frequency 

2273 86 ± 3 f c ♦ f X 

2381 105 ± 3 fc + 9fx 

3389 101 ± 3 3fc/2 

4519 65 ± 3 2fc 

NOTE: W.S, M. R.  Regulation No.  105-2-60 requirement is 55+101og P   CS Down 
from carrier. 

VII.   Miscellaneous 
1. 
2. 
3. 

Maximum Distortion 
Incidental FM 

<2.0X 

<500 Hz PEAK 
Power Requirement 19.7 watts 

4. Efficiency  

5. O.C. aS.C. Protection 
6. Other Checks 

14.7X 
OK 
freq at 5:1 VSWR • 2259.4770 

carrier shift » -0.00752U of fc for 5^1 VSWR 

68 

■ ,1.1 .r "«•■""»■■i 

"I im    'l"    ' mi».!» «I       n     1 

mmm 



*: 

NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make-      Conic                      Type:      CTS-402             ;   Serial Number:     4021102 

Carrier Frequency fc:       2259.5 MHz;   Date:        6/23/75         .   By.      PJR I 
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Make:     tonic 

NORTHEASTERN UNIVERSITY 

Evaluation Teetg    -    RF Telemetry Tranamltt^r    -    sheet 2 

;   Type:    CTS-402 Serial Number:     4021102 
Carrier Frequency fc:    2259^5     M^.   Date:      6/23/75 By PJR 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
__—_,. „EvaJuaiHonjrjBsts :._ RF Telemetry Transmitter    -    sheet 3 

Make:     CONIC    ;   Type:      CTS-402 ;   Seril7]7umbe7" 7Q2TTQ2 

CarriJr-!leq^!nCy fC:     2259-5      MHz:   Date:      6/23/7S :   By: pjR 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

2016 

2138 

2259.5 

3389 

4519 

DB Down from fc 

100 ± 3 

90 ± 3 

0 

80 ± 3 

67 ± 3 

Identification 

fc - 2fx 

f c - fx 

carrier frequency 

3fc/2 

2fc 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+101og Pt C3 Down 
from carrier. 

VII.    Miscellaneous 

1. Maximum Distortion 
2. Incidental FM 

<2.0% 
<500 Hz PEAK 

3, Power Requirement 
4. Efficiency  

17.91 watts 
13.IX 

5. O.C. aS.C. Protection OK 
6. Other Checks freq at 5:1 VSWR « 2259.4893 

carrier shift ■ -0.000442U of fc for 5:1 VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:        Con1c ;   Type:    CTS-402 ;   Serial Number: 4021103 

Carrier Frequency fc:     2259-5     MHz;   Date:      6/23/75 .   By. PJR 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:      Conic _;   Type:    CTS-402 Serial Number:      4021103 
Carrier Frequency fc:  2259.5       MHz..   Date:    6/23/75 .   By:_PJR 

IV.   Modulation Response vs. Temperature 
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Make: 

NORTHEASTERN UNIVERSITY 

rilZ^^r^—rrr    "     RF Telemetry Transmitter     -     Sheet 3 
CONIC J   Type:      CTS-402 4021103  ;   Serial Number: 

Carrier Frequency fc:       2259.5    MHz:   Date:        6/23/75        7  Bv     PJR 

VI,    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

1506 

2016 

2245 

2259.5 

2273 

3389 

4519 

DB Down from fc 

85 ± 3 

103 ± 3 

93 ± 3 

0 

93 ± 3 

83 ± 3 

63 ± 3 

Identification 

2fc/3 

fc - 18fx 

f C  -  f X 

carrier frequency 

fc + f x 

3fc/2 

2fc 

NOTE: W.S. M. R. Regulation No.  105-2-60 requirement is 55+101og P   C3 Down 
from carrier. 

VII,    Miscellaneous 

1. Maximum Distortion <2.0X 
2. Incidental FM 
3, Power Requirement 
4. Efficiency  

<500 Hz PEAK 

16.8 watts 
12.4% 

5. O.C. aS.C. Protection 
6. Other Checks  

carrier shift 

OK 

freq at 5;1 VSWR ■ 2259.4908 
0.000619X of fc for 5;1 VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make: CONIC J   Type:      CTS-402 .;   Serial Number:   4021104 

Carrier Frequency fc:___2269:5MHz;   Date;     7/1/75 ;   By: JFE 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:     CONIC J   Type:      CTS-4Q2  —— -■-   — ;   Serial Number:       4021104 • 
Carrier Frequency fc:  2269.5       M*h:   Date;      7/1/75                 By; JFE                  ;' 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -     RF Telemetry Transmitter Sheet 3 

Make: CQMIj J   Type:    CTS-402 
Carrier Frequency fc:     2269.5      MHz;   Date:    7/1/75 

_;   Serial Number:       4021104 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz 

1139.5 

2143.5 

2255.5 

2269.5 

2283.5 

2395.5 

3404 

4539 

DB Down from fc 

82 + 3 

94 ± 3 

97 ± 3 

0 

102 ± 3 

106 ± 3 

88 ± 3 

59 ± 3 

.;   By:  JFE 

Identification 

fc/2 

fc - 9fx 

f c - fx 

carrier frequency 

f c + f x 

fc + 9fx 

3fc/2 

2fc 

NOTE: W.S. M.R.  Regulation No.  105-2-60 requirement is 55+101og P  C3 Down 
from carrier. 

VII.   Miscellaneous 

1. Maximum Distortion <2.0%  
2. Incidental FM <500 Hz IjgAK  
3. Power Requirement 15.4 watts 
4. Efficiency  

5. O.C. aS.C. Protection 
6. Other Checks 

16.8X 

OK 
freq at 5:1 VSWR » 2269.5019 

carrier shift ■ +0.0000837% of fc for 5:1 VSWR 

-:":;.■ 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make: CONIC ;   Type:        CTS-402 ;   Serial Number:   4021106 

rarrier Frequency fc:    2269.5     MHz;   Date:     7/1/75 ■   By: 
JFE 

I.   Time Drift, 
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r-f' 
NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Trar^mitt»..    -    gheet 2 

Make:_CONIC ;   Type:     CT$-402 Serial Number:    4021^6" 
Carrier Frequency fc:     2269.5   MH.,  Date:   7/1/75 By.     JFE 

IV.   Modulation Response vs. Temperature 
+3.0 ——  
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V.   Linearity at Ambient 
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•fe | Make: 

NORTHEASTERN UNIVERSITY 
---EvaUiation_Tests     -     RF Telemetrv TVo„  -7 -— gJLJ^emetry Transmitter    -    sheet 3 
CONIC ^^ _;   Type:      CTS-402 

Serial Number.-^    4021106 ^ ,  -'—    ■~JZ .   serial IN umber-        41 

VI.   Spurious Emission (Antenna Conducted) 

82 i i 3 

95 i 3 

92 ± 3 

0 

70 ± 3 

88 ± 3 

103 ± 3 

77 ± 3 

60 ± 3 

57 ± 3 

fc/2 

fc - 58fx 

fc - llfx 

carrier frequency 

fc + 3fx 

fc + 4fx 

fc + llfx 

3fc/2 

2fc 

2fc + llfx 

NOTE: W.S.M.R. Regulation No    105-2-fin «.n ; 
from carrier. requirement is 55>l01og Pt D3 Down 

VII.   Miscellaneous 

Maximum Distortion 
Incidental FM  

1. 
2. 
3. 
4. 
5. 

6.   Other Checks 

Power Requirement 
Efficiency 

O.C. aS.C. Protection OK 

<2.0X 
<500 Hz PEAK 
19.6 watts "" 
14.28 X 

%* 

freq at 5;1 VSWR ■ 2269.5069 
carrier shift « ^o.Oüfm^ n# fc for S;1 ^ 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:     CONIC  ;   Type:      CTS-402 ;   Serial Number:     4021107 

Carrier Frequency fc:_2269^5_MHz;   Date:   7/1/75 ;   By:   JFE/MSH 
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NORTHEASTERN UNIVERSITY 

 Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 2 

Make:   CONIC ;   Type:    CTS-402 ;   Serial Number:   4021107 

Carrier Frejuencv fc:    2269.5     MHz;   Pate:    7/1/75 ;   By: JFE/MSH 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 

r^zzr.!!-^0" Te^~-^--RF TelemetrxTransmitter Sheet 3 

4021107 Make:_CgNIC ;   Type:     CTS-402 ._;'Serial Number- .  .., 

^^lZ^^^l!f:_J^^_J^W:   Date:       7/1/75 Ry: JFE/MSH 

VI.   Spurious Emission (Antenna Conducted) 

Frequency Mhz 

1135 

2139 

2255 

2269.5 

2284 

2400 

3304 

4539 

DB Down from fc 

89 ± 3 

85 ± 3 

86 ± 3 

0 

85 ± 3 

87 ± 3 

81 ± 3 

62 ± 3 

Identification 

fc/2 

fc - 9fx 

f C -    f x 

carrier frequency 

f c + fx 

fc + 9fx 

3fc/2 

2fc 

NOTErW.S.M.R.  Regulation No.  105-2-60 requirement is 55+10log P   C3 Down 
from carrier. t 

VII. Miscellaneous 

1.   Maximum Distortion <2.0« 
2.   Incidental FM <500 Hz PEAK 
3. Power Requirement 
4. Efficiency 

20.7 watts 
13.9X 

5.   O.C. aS.C.  Protection OK 
6.   Other Checks freq. at 5:1 VSWR 
carrier snm - -0.00018S« of fc for 5:1 VSWR 
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Evaluation Test - Proprietary Information Sheet 

RF Telemetry Transmitters 

Make:   Raytheon; Type: T-201; 

Manufacturer's Specifications 

Frequency: 

Frequency Stability: 
Output Power: 

Output Impedance: 

Load VSWR: 

Harmonic 4 Spurious Outputs: 

Incidental FM: 

Incidental AM: 

Frequency Response: 

Deviation Linearity: 

Harmonic Distortion: 

Deviation Sensitivity: 

Input Impedance: 

Voltage; 

Current: 

Reverse Voltage: 

Temperature: 

Altitude; 

Shock: 

Acceleration: 

Vibration; 

2.2 to 2.3 GHz 

±0.003% 

2 watts minimum 

50 ohms nominal. 

Stable into any load. No damage by operating 

into an open or short circuit. 

Meets IRIG 106-73. 

Less than 500 Hz P/P quiescent; (DC to 1 MHz 

bandwidth). 

Less than 2 KHz P/P maximum; (DC to 1 MHz band- 
width). 

IX maximum. 

±1.0 db (DC to 1 MHz). 

±1% best straight line. 

IX maximum (±500 KHz deviation). 

Up to 2 MHz/volt. 

100K ohms shunted by less than 10 pf. 

+24 to +35 VDC. 

Less than 0.55 amp. 

No damage by -35 VDC. 

-40oC to +850C base plate temperature. 

Unlimited. 

3 shocks of 100g for 11 msec along each of 3 

mutually perpendicular axes. 

IGOg in f.ny 3 mutually perpendicular planes. 

Sine. 20 Hz to 2 KHz, 20g peak. 

84 

«• . 

>»**»mmmmmm<4 

:    ..    ■*.. * 



NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:      RAYTHEON J   Type: T-201 ;   Serial Number:      020 

Carrier Frequency fc:     2228.5    MHz.   Date:        1/5/76 ,  By:    DAC & KYL 

I.   Time Drift 
+.008 

0        10       20       30       40       50       60       70       80       90      100 

Time in Minutes 

n.   Temperat 
+.008 

-.008 

HI.   B Voltage Regulation 
+.008 " 

-2    +. 004 
o 

|    -.004 

O 
-.008 

+30 

Temperature in 0C 

+55 +80 

•5 0 +5 

Percwat Voltage Variation 

+10 
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NORTHEASTERN UNIVERSITY 

Evaluation Testa    -    RF Telemetry Transmitter    -    Sheet 2 

Make:      RAYTHEON ;   Type:        T-201 ;   Serial Number:   020 

Carrier Frequency fc:       2228.5   MHe:   Date:      1/5/76 :   By:    QAC & KYL 

IV.   Modulation Response vs. Temperature 
+3.0 
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Frequency (Khz) 

100 

+55oC,+20oC 
-20oC.+5oC 
80oC 

1000 

V.   Linearity at Ambient 
300 

e 

250 

200 
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100 

50 

10 

Frequency (Khz) 

100 

Em - 0.110 

Em » 0.088 m 
E,. • 0.066 m 
Em - 0.044 m 
Em - 0.022 m 

1000 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter Sheet 3 

Make:     RAYTHEON     ;   Type:      T-201 ;   Serial Number:    020 

Carrier Frequency fc:     2228.5     MHz;   Date:    1/5/76 

VI.   Spurious Emission (Antenna Conducted) 

Frequency Mhz 

2193 
2200 

2208 

2218 

2228.5 

2239 

2249 

2257 

2264 

4420 

6662 

DB Down from fc 

104 ± 3 
62 + 3 

91 ± 3 

69 + 3 

0 

71 ± 3 

92 + 3 

64 ± 3 

104 ± 3 

54 ± 3 

51 ± 3 

Identification 

fc - 3.5fx 
fc - 2.75fx 

fc - 2fx 

fc - fx 

carrier frequency 

fc + fx 

fc + 2fx 

fc + 2.75fx 

fc + 3.5fx 

2fc 

3fc 

.;   By:  DAC & KYL 

NOTE: W.S.M. R.  Regulation No. 105-2-60 requirement is 55+l01og Pt C3 Down 

from carrier. 

VII.   Miscellaneous 
1. Maximum Distortion 

2. Incidental FM  

0.59% 
<500 Hz PEAK 

3. Power Requirement 
4. Efficiency  

14.0 watts 
18.0% 

5.   O.C. a B.C. Protection    0^ 
6.   Other Checks freq at 5:1 VSMR 

no carrier shift for 5:1 VSWR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    RF Telemetry Transmitter    -    Sheet 1 

Make:     RAYTHEON Type:       T-201 Serial Number: 022 

Carrier Frequency fc:    2219.5    MHz:   Date:        1/29/76 ■   By:        KYL 

I.   Time Drift 
+ .008 

-.008 

11.   Temperature 
+.008 

10       20       30       40       50       60       70       80       90      100 

Time in Minutes 

8.0 

u 
v 

+30 

Temperature in 0C 

+55 +80 

III.   B Voltage Regulation 
+.008 "■"■'        — 8.0 

at 

u 

I 
■5 0 +5 

Percent Voltage Variation 

+10 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    RF Telemetry Transmitter Sheet 2 

Make:       RAYTHEON        ;  Type:      T-201 .;   Serial Number:        022 
Carrier Frequency fc:       2219.5   MHz;   Date:    1/29/76 :   By:      KYL 

IV.   Modulation Response vs. Temperature 
+3.0 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     RF Telemetry Transmitter Sheet 3 

Make:     RAYTHEON     ;   Type:        T-201 Serial Number: 022 
Carrier Frequency fc:   2219.5        MHz;   Date: 1/29/76 _;    Ry:      KYL 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

2129.5 83 ±  3 fc - lOfx 

2165.5 85 ±  3 fc - 6fx 

2192.5 72 + 3 fc - 3fx 

2210.5 83 ± 3 f c - f X 

2219.5 0 carrier frequency 

2228.5 83 ± 3 fc + fx 

2246.5 72 ± 3 fc + 3fx 

2255.5 86 ± 3 fc + 4fx 

2273.5 84 ± 3 fc + 6fx 

2309.5 82 ± 3 fc + lOfx 

NOTE: W.S.M.R.  Regulation No.   105-2-60 requirement is 55+101og P   C3 Down 
from carrier. 

VII,    Miscellaneous 

1. Maximum Distortion 

2. Incidental FM 

0.53« 

<500 Hz PEAK 

3. Power Requirement  

4. Efficiency  

5. O.C. aS.C.  Protection 

6. Other Checks 

14.0 watts 
22.0% 
OK 
5:1 VSWR Test 

no carrier shift with 5:1 VSWR. 
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Evaluation Tests - Proprietary Information Sheet 

RF Telemetry Transmitters 

Make;   Vector; Type:   T105S; 

EZJEewar Oytpvtt 

RF Load 

Output Frequency 

Output Frequency Stability 

Manufacturer's Specifications 

5 watts minimum into 50 ohm load with VSWR up 
to 1.5:1 

Stable operation into any load impedance.   Output 
circulator allows continuous operation into open 
or short circuit. 

Crystal controlled center frequency for S-band 
(between 2200-2300 MHz) 

± 0. 003% of specified, including setting tolerance 
and drift due to environment 

Harmonic and Spurious Outputs 

Modulation Type 

Input Impedance 

Deviation Sensitivity 

Frequency Response 

Deviation Capability 

Linearity 

Total HarmonjcDiBtortian 
Input Voltage 

Input Current 

Weight 

Vibration 

Shock 

Altitude 

In accordance with IRIG 106-69 

FM (PM available) 

50 ohms to 100 kilohm 

T-105S, up to ±750 kHz/volt rms. 

DC to 1 MHz ±1.0 dB. 

T-105S,  ± 900 kHz maximum 

1.0% maximum, best straight line for; T h)')S, 
±750 kHz deviation 

1.0% maximum for; T-105S, ±500 kHz devialio-i 

28 ± 4 volts.   Reverse polarity protection provi- 
ded. 

2. 0 A maximum 

16 oz. maximum 

Sinusoidal at 20 g from 20 to 200 cps in each axis 

1/2 sine at 50g for 11 milliseconds in each axis 

Unlimited. 
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NORTHEASTEHN UNIVERSITY 

Evaluation Tests     -     RF Telemetry Transmitter    -     Sheet_l 

.   Type: T  105 S ;   Serial Number:       550 Make:       Vector 

Carrier Frequency fc:     2259.5    MHz;   Date:  Jan.   23.  1976 ;   By: KYL 

I.    Time Drif 
+ .008 

-.008 
0        10       20       30        40        50       60       70        80        90      100 

Time in Minutes 

II.    Temperature 

Hi-' 

+ .004 
o 

a 

o 

rt 
^ 

U 

-.008 

III.    B Voltage Regulation 

Temperature in   C 

i 

c 
u 

I 
OH 

5 0 +5 

Percprt Voltage Variation 

■■•■ 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -     RF Telemetry Transmitter    -    Sheet 2 

Make:     Vector .;   Type: T 105 S Serial Number:       550 
Carrier Frequency fc:    2259.5       MHz;   Date:     Jan.   23,  1976   By: KYL 

IV.   Modulation Response vs. Temperature 
+3.0 
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V.    Linearity at Ambient 
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Em= 0.180 V 

Em= 0.144 V 

Em= 0.108 V 

Em= 0.072 V 

Em= 0.036 V 

10 

Frequency (Khz) 

100 1000 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests RF Telemetry Transmitter Sheet 3 

;   Serial Number: 550 Make:     VECTOR ;   Type:     T  105 S 

Carrier Frequency fc:    2259.5       MHz;   Date:      1/23/76 ;   By: KYL 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc Identification 

2075 

2239 

2259.5 

2280 

2444 

94 ± 3 

72 ± 3 

0 

72 ± 3 

97 ± 3 

fc - 9fx 

fc - fx 

carrier frequency 

fc + fx 

fc + 9fx 

NOTE: W.S.M.R.  Regulation No.  105-2-60 requirement is 55+10log P   CS Down 

from carrier. 

VII.    Miscellaneous 

1. Maximum Distortion 

2. Incidental FM 

0.90% 
<500 Hz PEAK 

3. Power Requirement  

4. Efficiency__  

5. O.C. aS.C.  Protection 

6. Other Checks 

47.6 watts 
14.0% 
OK 

5:1 VSWR Test 
no carrier shift for 5:1 VSWR 

ÜMIf 
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Evaluation Tests - P opr.ietary Information Sheet 

RF Telemetry Transmitters 

Make:    Vector Type:    T-202S; 

Manufacturer's Specifications 

RF Power Output: 

RF Load: 

Output Frequency: 

Output Frequency Stability: 

Harmonic and Spurious Outputs: 

Modulation Type: 

Input Impedance: 

Deviation Sensitivity: 

Frequency Response: 

Deviation Capability: 

Linearity: 

Total Harmonic Distortion: 

Input Voltage: 

Input Current: 

Baseplate Temperature: 

Vibration: 

Acceleration: 

Altitude: 

2 watts minimum into 50 ohm load with VSWR up to 

1.5:1. 

Stable operation into any load impedance. Output 

circulator allows continuous operation into open 

or short circuit. 

Crystal controlled center frequency for S-band 

(between 2200-2300 MHz). 

±0.003% of specified, including setting tolerance 

and drift due to environment. 

In accordance with IRI6 106-71. 

FM (PM available). 

50 ohms to 100 kilohm. 

Up to ±750 kHz/volt rms, 

DC to 1 MHz ±1.5dB. 

±1000 kHz maximum. 

1.0JS maximum, best straight line. 

1.0% maximum for; ±500 KHz deviation. 

28±4 volts, with reverse polarity protection. 

1.0 amp maximum. 

-250C to +850C. 

Sinusoidal at 20g from 20 to 2000 cps In each 

axis. 

100g, each axis. 

Unlimited. 

■; 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    - RF Telemetry Transmitter    - Sheet 1 

Make: 

Carrier 

Vector 

Frequency fc:^ 

;   Type:_ 

2220.5 

T202S 

MHz; Date: 

;   Serial Numbe 

6/13/75 

r: 201 

PJR                         ; 
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NORTHEASTERN UNIVERSITY 

IV.   Modulation Response 
+3.0 

vs. Temperature 
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Evaluation Tests    - RF Telemeti" f Transmitter    -    Sheet 2 

Make:    Vector                 ;   Type; 
Carrier Frequency fc:   22Z0.5 

T202S 

MHz;   Date; 

;   Serial Number;        201 
5/13/75                By;     PJR 
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NORTHEASTERN UNIVERSITY 

.  Evaluation Tests    - RF^XeJejnetixTransrmtter :__Sheet 3 

Make; VECTOR ;   Type:      T 202 S ;   Serial Number: 201 
Carrier Frequency fc; 2220.5      MHz;   Date:      5/13/75 ;   ny.  PJR 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mhz DB Down from fc 

Spurious Emissions rot tested due to loss o' 

Identification 

power. 

i 
NOTE: W.S.M.R.   Regulation No.  105-2-60 requirement is 55+101og P   C3 Down 

from carrier. 

VII.    Miscellaneous 

1. Maximum Distortion 
2. Incidental FM 

<2.0% 

<500 Hz PEAK 

3. Power Requirement 

4. Efficiency^  

25.2 watts 
10.7% 

OK 5. O.C. aS.C.  Protection_ 

6. Other Checks     freq at 5;1 VSWR = 2220.4816 

carrier shift = -0.0000045% of fc for 5:1 VSWR" 

complete loss of power at 740C 
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NORTHEASTERN UNIVERSITY 

p„ai»atinn TRsts    -    RF Telemetry Transmitter    -    Shggt_L 

Make:     Vector ;   Type:. T202S Serial Number: 202 

Carrier Frequency fc:_2220J_5__MHz;   Date: 6/23/75 ,   By;. PJR 

I.   Time Drif 
+ .008 

£     +.004 
"S 

c 

1 H 
m 
iij 

1 
i. i ■» 

iii 

i 
£ 

iPn!iia!HliiliÜ^imii^-riHiK>-HH!l!^ HHÜ» «»Kit äHllfiifieilH'iiil 

§     -.004 

o 
-.008 

11 liil 
m 

> t 

^m 

imw 
Irl m Hi 

Ü4 

I 
Hi 
I 

n 
it 

— 

I 
T iii 

i 

8.0 

s 
6.0 *-• 

en 
> 
c 

4.0 h 
V 
* 
o 

2.0 (X 

0        10       20       30       40       50       60       70       80       90      100 

Time in Minutes 

II.    Temperature ^tabilit.Y 
+.008 

8.0 

6.0 

4.0 

2.0 

i5 

u 
0) 

o 

008 
•20 + 5 +30 +55 +80 

III.   B Voltage Regulation 
+ .008 

U 

o 
OH 

-.008 
10 -5 0 +5 

Percent Voltage Variation 

+ 10 

*:;. 

1 

— 
-■••r '•«»"•'■lyiyw' ai!üt.iwmf<yi.l.i;H^y.iT"i—n»^, ,?i 

99 

—r-jr-üTjfr- 



Make; 

NORTHEASTETm UNIVERSTTV 

^valuation Test^^RFJTelgmetry Trangmlttgr, -    Sheet 2 
War^'frkM "Z M. . . _ '  ■   i     — ~"~" "—  

.      — -' ..^ r  ;   Serial Number;      202 
Carrier Frequency fc;     2220.5 _jm.   Date:    ggj^g B^~PJR 

IV.   Modulation Response vs. Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests        RF Telemetry Transr.iitter .cu?et 3 

Make:       VECTOR       ;   Type:      T  202 S ,   Serial Number: 202 

Carrier Frequency fc:     2220.5      MHz;   Date:    6/23/75 ;    By: _ PJR 

VI.    Spurious Emission (Antenna Conducted) 

Frequency Mh?. DB Down from fc Identification 

1943 63 ± 3 7/8 fc 

2153 63 ± 3 fc - 15fx 

2175 78 ± 3 fc - lOfx 

2220.5 0 carrier frequency 

2225 65 ± 3 fc + fx 

2265 80 ± 3 fc + lOfx 

3330 101  ± 3 3fc/2 

4441 74 ± 3 2fc 

NOTE: W.S.M.R.  Regulation No.   105-2-60 requirement is 55+101og P   E3 Down 

from carrier. 

VII.    Miscellaneous 

1. Maximum Distortion 

2, Incidental FM 

<2.0% 
<500 Hz PEAK 

Power Requirement 

Efficiency   

28.0 watts 
11.6« 

O.C. aS.C.  Protection     OK  
6.   Other Checks freq at 5:1   VSWR = 2220.4986 

carrier shift = -0.0000135% of fc for 5:1 VSWR 
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CHAPTER II 

VOLTAGE-CONTROLLED SUBCARRIER  OSCILLATORS 

Evaluation Test Procedure for Voltage-ControHed Subcarrier Oscillator. 

Temperature 
Testing Chamber 

I 1 
l     i 

Step 1, 

Step 2. 

Patch 
Panel 

r i 
AC 

Voltmeter 

Dymec 
RDB 

Counter 

Dymec 

Programmer 

Power 
Supply 

Precision 
Voltage 
Source 

Analog 

Recorder 

Digital 

Voltmeter 
Digital 

Recorder 

Figure 1 

Initial Settings:   Band-Edge Deviation Adjustments 

Mount the voltage-controlled subcarrier oscillators on the SCO test 
stand    place the test stand inside the temperature testing chamber 
and wire the test equipment as shown in Figure  1.   Apply the soeci- 
fied supply voltage and set the chamber temperature &%*C.    AHow 

cfedrngntoWSte72?P ^ ^^ t0 eqUipment sPe"^ation) beToreTo- 

-JJSS ?e- SC9 0XX?mt contro1 for maximum a-c voltage.   Apply the 
specified input voltage which corresponds to the low bind edge by 
depressing the zero push button selector (refer to Appendix 'V fn 
Dymec manual for operating instructions) on the Dymec programmer 
Adjust the low band-edge control to meet the low band-edge frequen- 
cy limit specified by IRIG standards.   That is.   -7. 5% off   for bands 
1 - 21 and -15.0% of fc for bands A -H. c "    a 
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Step 3, 

Step 4. 

Step 1, 

Step 2. 

Step 1, 

Step 2. 

Apply the  specified input voltage which corresponds to the high band- 
edge by depressing push button selector #10.    Adjust the high band- 
edge control to meet the high band-edge frequency limit specified by 
IRIG  standards.    That is, +7. 5% for fc for bands  1 - 21 and +15, 0% of 
fc for bands A - H.    Do not readjust the SCO output control. 

Apply the  specified input voltage which corresponds  to the  center fre- 
quency of the band under test by depressing push button selector §5 
and check to see that the  center frequency is within manufacturer's 
specifications.   If it is not, repeat steps  1 through 4 and adjust for 
the best tolerance limits  possible. 

Test I.    Time Drift 

Use the equipment set-up shown in Figure  1  and set the oven tem- 
perature at+30 C.   Apply the recommended supply voltages.   Without 
allowing a warm-up period for the SCO, apply the input voltages 
corresponding to the center frequency of the band under test.   With the 
analog-recorder drive on low  speed,   obtain a continuous recording 
(Data Sheet I) of the center frequency "Drift in % of FEW" and record 
the output a-c voltage at regular intervals until the SCO has 
stabilized. 

Calculations and Results 
(a) Plot "Drift in % of FEW" versus "Time" (using information on 

Data Sheet I) on Graph Sheet 1. 

(b) Plot "Output Voltage" versus "Time" on Graph Sheet 1. 

Test II, III.    Temperature Stability and Amplitude Modulation 

Use the equipment set-up shown in Figure 1.    Apply recommended 
supply voltages and check that the band-edges have been adjusted 
properly as  per the initial setting procedures. 

With the temperature of the testing chamber at +30 C set the Dymec 
programmer in the "Automatic Stepping Mode".    The input d-c voltage 
is automatically varied from the low to the high band-edge in eleven 
equal steps by depressing the "Automatic Scan" push button selector. 
During the automatic  scan enter the maximum and minimum values 
of the a-c output voltage  swing on Data Sheet II. 

Step 3.      Repeat Step 2 for ea'ch of the following sequence of oven temperatures: 

-20OC. +50C,  +30OC, +550C, +80oC.    Be sure to allow  sufficient 
time (10 minutes or more) for all components of the SCO to reach 
each new temperature before making measurements.   This can be done 
by monitoring the center frequency shift, on the chart-recorder, 
during the cooling and heating periods until the output frequency 0has 
stabilized.   Note that two sets of data should be taken at the +30 C 
temperature,   one immediately after the time drift test has be^n 
made and a second during the temperature transition from -20 C to 
+80 C.   This is to obtain an indication of how well the characteristics 
of the SCO repeat with temperature. 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests -    Volta ge Controlled Oscillators _^    Sheet 1 

Make: :   Type:_ ;   Serial Number: 

IRIG Band Number: ;   FBW: Hz;   Date: J    By: 
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Step 4. 

Step 1. 

Step 2. 

Step 3. 

Step 1. 

Step 2. 

Step 3. 

Step  I. 

Step 2. 

Calculations and Results 
Ta)   Amplitude Modulation - Plot % amplitude modulation versus tem- 

perature on Graph Sheet 1 using the relation: 

%Amp. Mod.   =   gmax ~ Emin x  iO(W p Emax + Emin x  1UU% 

<b)   Temperature StaMmy - The temperature stability is obtained 
directly-nrjraTRW  for zero percent    deviation from band 
center (using information in Data Sheet II recorded for the various 
temperatures).    Plot temperature stability in % of FEW versus 
temperature on Graph Sheet 1. r ow versus 

re 

Test IV.   Effect of Source Impedance 

Tt8 + SO^C1116"* Set'UP ShOWn inFigure 2-    Set the oven temperatu 

Set the Dymec  programmer in the "Manual" operating mode    Denress 
he zero push button selector.    With the analog recordeTdri've on 

low speed,  obtain a recording of % frequency shift due to back cur- 
L611.' cur !0TTT

rvCe imPedances of 10,    100,   IK,   10K,   lOOKand IM (data Sheet III). 

Calculations and Results 
Plot frequency shift in 1% of FEW  versus source impedances on 
uraph Sheet 1, 

Test V.   Voltage Regulation 

ature^t faS^6"1 Set"UP ShOWn in Fi&ure  l  and set the oven temper- 

With the Dymec programmer  set in the "Manual" operating mode 
apply the specified input voltage which corresponds to the center' 
i^^ur^'f the 1

band urfier test by depressing push button selector 
#o     ^/ith the analog r       -der drive on low speed, vary the B+ supply 
voltage from -10% to -t . ./„ of recommended E+ in five equal steps 

Äata sletrvr'    ^     reCOrding ^^ % B+ VOltage Varia- 
Calculations and Results 
Plot freqüeH^Tshift in % of FEW  versus % E+ voltage variation on 
uraph Sheet 1. 

Test VI.    Linearity 

Use the equipment set-up as  shown in Figure 1 
perature at +30UC. Set the oven tern 

Put tl<e Dymec programmer in the "Autoraatic Stepping Mode". With 
the analog recorder drive on high speed, obtain a linearity record- 
ing as seen on Data Sheet II. ' 
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CHART NO. S A 

SAMPLE 

DATA SHEET IV - VOLTAGE REGULATION 
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Step 3. 

Step 4. 

Repeat Step 2  for each of the following sequence of oven temperatures' 

-20OC.  +50C.  +30OC.   f550C,  +80OC. 

Calculations and Results 
Plot linearity in % of FEW  versus  theoretical  deviation in % of FEW 
or zero  percent deviation from  band center (using information  in 

Data Sheet II  recorded for the various  temperatures).    Plot on Graoh 
Sheet 2. F 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage ControUed OscUlators_ Sheet 2 

;   Type:_ Make:^  

IRIG Band Number; 

VI.    Linearity vs.  Temperature 

mr 

Serial Number: 

;   FBW: Hz;   Date: .:   By:. 

ffi 

-   4 
50     -40     -30     -20     -10       0       +10     +20     +30      +40    +50 

Deviation from band center - % of FBW 

VII.   Miscellaneous 
1. Power Requirements  

2. Input Impedence  

3. Output Impedence   

4. Harmonic Distortion   

5. Other Checks LINEARITY 

-20oC 

JJ,^ 
+ 30OC 

+550r 

+ »0OC 

from  BSL 

from BSL 

from   BSL 

from BSL 

from BSL 
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B. Test Results for Voltage Controlled Subcarrier Oscillators 

Table II contains information with regard to the manufacture, type and 

number of SCO's tested during the period of 9 January 1975 through 13 February 

1976. The remainder of this chapter contains the test results for each SCO in 

the order listed in the table. 

Manufacturer 

Omnitek 

Vector 

Vector 

Table II 

Type 

40A1 

MM0-11 

MTS-42 

Number Tested 

6 

14 

13 
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Evaluation Tests - Proprietary Information Sheet 

Voltage Controlled Subcarrier Oscillators 

Make:    Omnitek; Type: 40A1; 

Manufacturer's Specifications 

Band Edge Accuracy: 

Linearity: 

Time Stability: 

Distortion: 

Amplitude Modulation: 

Intelligence Frequency Response; 

Input Impedance: 

Input Voltage: 

Source Impeaance Sensitivity: 

Output Impedance: 

Output Voltage: 

Modulation Feedthrough: 

Power Requirements: 

B+ Stability: 

Vo.tage Protection: 

±1.5% dbw. 

+0.2 dbw, best straight line, maintained from 

-40oC to +850C. 

±0.25% dbw for 8 hours (j> 250C after 1 minute. 

<1.0% anywhere within the passband from -40oC to 

+850C. 

<5.0%. 

±0.1 dB of DC response for a Modulation Index of 

5 or greater. 

500 Kfi's +10% -0%. 

Any 5 volt range from -5 to +5 volts. 

<1,0% dbw for source impedance change of zero to 

infinity. 

47 Kfi's, ±10%. 

0.325 ± 0.025 volts RMS at center frequency into 

a load of 10 Kn's shunted by 40pf. 

40 dB below output signal  level. 

+28 ± 10 volts 0 3.0 ma. max. 

A ±10 volt change in the B+ supply will cause a 

frequency change of less than ±0.5% dbw. 

±40 volt supply voltage will not damage the unit. 

'■ 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests    -    Voltage Controlled Oscillators 

40A1 

Sheet 1 

Make:    Qmnltek ;   Type: ;   Serial Number: 3168 

IRIG Hand Number: 6 ;   FBW; 256    Hg;   Date;    4/28/75 ;   By:. PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests  _: Voltage Controlled Oscillators Sheet 2 

Make:   Qmnitek 

IRIG Band Number: 

Type:     40A1 
6 ,   FBW: 256 

__;   Serial Number:        3168 

Hz;   Date:  4/28/75    ;   By:_ PJR 

VI.    Linearity vs.  Temperature 

m 
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U-i 
O iSSrt»*«!ü^^::^:= —?::::::::::::::i::!!:!:::!:::::::!.":?"""""r":::... 

-20oC 
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+40     +50 

VII.    Miscellaneous 
1. Power Requirements 

2. Input Impedence  

76mw 
>600Kfi 

3. Output Impedence  

4. Harmonic Distortion 

5. Other Checks 

<50Ka 

.29% 

LINEARITY 
-20°C ± 0.17% from  BSL 

+ 5°C 4 0.10% from BSL 

+ 30°C ± 0.12% from  BSL 

+ 55°C * 0.16% from BSL 

+80°C i 0.10% from BSL 
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Make:   Omnitek 

NORTHEASTERN UNIVERSITY 

Evaluation Testa    -    Voltaga Controllad Oscillators Sheet 2 

Type:     40A1 
IRIG Band Number: 

.;   Serial Number: 3169 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -    Voltage Controlled Oscillators     -    Sheet 1 

Make:    0^1 tek 

IRIG Band Number: 

40A1 Serial Number: 3170 ;   TypeL 

13 ;   FBW:   220      Hz;   Date:  4/28/75    ;   By:   PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 2 

Make.   Omnltek Type:_ 40A1 Serial Number: 3170 

IRIG Band Number:       13 FBW:   220      Hz;   Date:  4/28/75 By: PJR 
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NORTHEASTERN UNIVERSITY 
Evaluation Tests     -     Voltage Controlled Oscillatora Sheet 1 

Make:     Omnltek j   Type:       40A1 Serial Number;       3171 
IRIG Band Number:      13 ;   FBW:   220       Hz.   Date:    4/28/75  :   By: PJR 
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NORTHEASTEP:; UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators Sheet 2 

Make:      Omm'tek 
IRIG Band Number: 

_;   Type: 
13 

40A1 Serial Number: 3171 

VI.    Linearity vs. Temperature 
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Make.- Omnitek 

IRIG Band Number: 

NORTHEASTERN UNIVERSITY 

Evaluation Te_gts_^__yoltaee Controlled Oscillators Sheet 1 

Type:        40A1 
18 

;   Serial Number:      3172 
;   FEW:  10500    H^Date;_4^25^75_.    By. PJR 
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Make: Omnltek 

NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled OaHllntnru    -    sheet 2 

IRIG Band Number;     18 
J   Type:    40A1 

FBW: 
 i   Serial Number' 
10500 Hz:   Date:   4/25/75 

3172 

By:. PJR 

VI.    Linearity vs.  Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 1 
Make:   Omnitek 
IRIG Band Number: 

_:   Type 
T8 

40A1 .;   Serial Number:   3173 

;   FBW: 10500     Hz:   Date:  4/24/75    ;   By:     PJR 
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Make:      Ottinitek 
IRIG Band Number: 

NORTHEASTERN UNIVERSITY 

Evaluation Tests    -     Voltage Controlled Oscillators 

VI.    Linearity vs.  Temperature 
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VII.    Miscellaneous 
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Evaluation Tests - Proprietary Information Sheet 

Voltage Controlled Subcarrier Oscillators 

Make:  Vector; Type:  MMO-11; 

Input Voltage 

Input Impedance 

Available Channels 

Source Sensitivity 

Linearity 

Output Voltage 

Drift 

Temperature 

Pover Requirements 

Amplitude Modulation 

Harmonic Distortion 

Weight 

Vibration 

Altitude 

Manufacturer's Specifications 

0 to 5 volts or ± 2.5 volts. 

500K ohms minimum. 

All IRIG channels. 

Changing the source impedance from zero to 
infinity varies the frequency less than  1.5% of 
design bandwidth. 

Less than ± 0.25% of design bandwidth for best 
straight line. 

0.85 volts peak to peak minimum into 10K ohm 
load. 

Less than ±  0.25% of design bandwidth for a 
period of 8 hours at ambient temperature following 
a warm-up period of 15 minutes. 

Outpu;  frequency is stable within ± 3% of a design 
bandwidth (based on best reference) for a temper- 
ature change of -20 C to +80 C. 

28 volts DC ± 10% at  5 ma nominal. 

Less than ± 5%. 

At center frequency less than 0.75%. 

0.134 ounce nominal. 

Center frequency is stable within ±0. 5% of design 
bandwidth when subjected to 30g RMS vibration 
from 55 to 2000 Hz in each major axis. 

With constant temperature and at any altitude 
from sea level up, center frequency is stable 
within ± 0. 5% of design bandwidth. 

.--' 
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Make:     Vector 

NORTHEASTERN 7rNTVERSITY 

Evaluation Tests    -    VoltaijeContro^ 
Sheet 1 

IRIG Band Number:       18 
Type.       MMO-11 

Serial Number:       24774 
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NORTHEASTERN UNIVERSITY 

Evaluation Teats    -    Voltage Controlled QacillatorH^ Sheet 2 

Make:      Vector .;   Type;_ MMO-ll Serial Number;       24774 

IRIG Band Number: 2?_ ;   FBW:   10500  Hz;   Date    5/6/75 .    By,   pJR 

VI.    Linearity vs.  Temperature 
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VII.    Miscellaneous 

1. Power Requirements _        lobnuw 

2. Input Impedence >500K^ 

3. Output Impedence  

4. Harmonic Distortion 
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Make:   Vector 
^valuation Tests Voltage Controlled Oscill.tn.,    .    Sheet 1 

IRIG Band Number:       ^ 
;   Type:     MMO-11 

Serial Number;       32493 
.;   FBW:._600Q_J^.   Date-._jn/75~^~^M 
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NORTHEASTERN UNTVERSITY 

Evaluation Tests     -    Voltage Controlled Oscillators Sheet 2 

Make:   Vector .;   Type; MMO-11 Serial Number: 32493 

IRIG Band Number:    16 ;   FBW:   6000    Hz;   Date: 5/2/75      ;   By:     PJR 
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Make:     Vector 

NORTHEASTERN UNIVERSITY 
Evaluation Tepta    -    Voltage Contr^n^Win^^ 

J   Type: MMO-11 
Sheet 1 

Serial Number:     51409 
IRIG Band Number:       jj ;FBW:     1576  H?..   Date:  5/2/75 By:      PJR 
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NORTHEASTERN UNIVERSITY 
Evaluation Test.c     -    Voltaere Contmll^H fwn1ntnr. 

Make:   Vector 
Sheet 2 

IRIG Band Number:     12 
Type:       MMO-11 

FBW:   1576 

VI.    Linearity vs.  Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests Voltage Controlled Oscillators Sheet 1 

Make:    Vector                 ;   Type: 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -    Voltage Controlled Oscillators Sheet 2 

Make:   Vector 
IRIG Band Number:     12 

Type: MMO-11 Serial Number; 51432 

FBW:      1576  Hz;   Date:   5/2/75      ;   By:      PJR 

VI.    Linearity vs.  Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -    Voltage Controlled Oscillators     -    Sheet 2 

Make:       Vector 
IRIG Band Number: 

_;   Type: 
15 

MMO-ll ;   Serial Number: 51954 
j   FBW:     4500  Hz;   Date:     5/6/75    ;   By:     PJR  

VI,    Linearity vs.  Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     -    Sheet 1 

Make:   Vector 
IRIG Band Number: 

;   Type:     MMO-II  

J3 ;   FBW:     2176   Hz;   Date: 5/6/75 ;   By: 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlleri Oscillators Sheet 2 

Make:   Vector Type:        MMO-11 
IRIG Band Number: 13 

Serial Number:     52377 

j   FBW:   2176     Hz.   Date:   5/6/75       ;   By:_PJR 

VI.    Linearity vs.  Temperature 
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NQRTHEASlEriN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     -    Sheet 1 

Make:    Vector :   Type:_ MMO-n Serial Number:       52378 

IRIG Band Number:       13 ;   FBW;       2176Hz;   Date:     5/6/75    ;   By:   PJR 

I.    Time Drift 

1.0 

o 

© .5 

1.0 

;■:::;:::::::; l;::|: ■i'fr^^Pi -m '   1 ii:;;::ii:: 

■iji(lllj|il ii; Iliiiin-iiilU :;:|t;:; ;: 
jliiiiiiiii 

:::;:: 
rTT*r i —•^« *- 'l"""1 

;;:; ::: + 
l!f:!!:!'! 

;:   ::: ;;;:;:;:;;|.:?;:: t   ;;:;:   :::::::: 
■ ; ; *  

;:::;;;::;: !!;!!!! 1 ! 11!1111 !! I; 11; 1; I':.'':-:'-.:': 
:::!:::::: 

~ ■ ■  --■ 

:;;: ;;;:; :; 

;::;:;;:::::;::;;: 
m : ::::::::: 

■;:;;;!::; 

:::;;;:■;■:;; 

1    B 

in 
2 
cc 
v ■a 
t» a 
(fl 0 
♦J J 
0 
> o 
■•-' t—< ä 
a 

S ▼ 

II,    Temperature Stability 
+2 

6 8 10       12        14        16        18        20 

Time in Minutes 

III.   Amplitude Modulation 
c 
0 

D 
■a 
o 
S 
<ü 
XI 
3 

8 
  

|:;;;;;;;;:;:;;;;;;;:;:^: 

;::;;:;;;;; 
8 ImInlllMili ll    1 iMlfl llllllllllllllllllllllllllll 

4 :;; ;;;; :: [It ^il ll 
a 
E 
< 

+20     +40     +60     +80 

Temperature in    C 

0 
-20 

■ ■•■««■■■■■■■■■•••«•••••««■••a •■-*■••"■-■■■•■■■■•■■ 
iSSSS:••••••■■«■•■••«■■■•■■■■••«•■«*•*■-"'::: 

■■■«■>■■■■■«■■•■•««•■•**•■■>■■•■•■■■■>**■■■•*■*■■* 
■•■«■■■■«■«p««««««««•■*«■•■•■•••••*■•■•••«•■■"■"■* 

• ■••-•••■■••■■•••■••-■•a •••»•... a. 

■■••«■■pa«■••■■■■■■■•■■•«••*•■■■■■*•■■*•■■**■"*""■ 
• ••§••••••!••••••••• •••••»•*••••■ ••••• •« 
::::.::...:: • •« 

0        +20     +40     +60     +80 

Temperature in   C 

IV.   Effects of Source Impedence at Ambient    V.    B+ Voltage Regulation at Ambient 
+4 m + 4 

+ 2 

O 

■■SSS■SSSSIBS«!#•■#■•■!•*■•■«■■■»>■•■■•••••pp>ia*i 
mmmmmm»mm*»m»*m»mmmm**mmmmmm*mumm»»»m»mmmm*»»mmmmM 
*mmm»mmmmmmmmm»9m»*mtimmm»m9m*mmmm*»mmmm*mmmm*mmmm* ■P>>a«pp«*a«pp»■•■•■«•••■■■■•■•••■■«■•■••■••>■■•■• •»•••••■■■•■•■••••••■■••«•••■••••■•»»■•■••■•••■••■ ■■■■■■■«■a«a«pi»BB«a >■•••»■«■■••■■ ■■■■•■■■■•>■•■• »•■■■■■■■•■»•••«■«■>>aaa»«Ba**aia«B»aaaaaa8aa«aaa« 
■•«•■■■■■■■•••■■■•■>flaaa*aaaa>BaB*>>aa>a*««aaaBapj 
».•■r «■»(.».•■*•••*•-■••«•••■-■••■■•■ *■•■"■•■•»••••» 

10       100 IK     10K   100K 

Resistance 

IM 

aB-oaa*aaa«aaaa*aaaaaBaaaaBBBB*a«»>aa*aaaaaaa«Baaai 
•aaK«*aaaaaaaa»aa«BaaaB*«aa*»*8aBBaaNaBaaaiaaiaaaa 
mm»mm»mm»mm»»mmmmmm»mMm»mammmmmmmmmmmm»mmmmammMmm 
••••■■■■■■■■a••■■■•aaaBBaa«BBaaBaaaaa*aaaaBBBBaaaa 
aaaaaaaapaaBaaBaaaaaBaBBa«BBaBaaaBaa8aBBBB8*«aaBaa 

aBBaBaBaBBBaaaaBaaaaBBaaaaaaaaaBBBBaBBaaaaBaaaaaai ■■■■•aafiaaaaiaaaaaaBaBBaaBBaaaaaaavaaapaaaBaaaaaaa 
■■•••aaaBa»papBBaBBaaaaa»B«B«8a«Bpaa«««B«»BBBBaaa8 
BBaaaaBBaaaaBBaaaaaBBaBBBaaBBBaaBBBaaaaaaaaaaaaaai 
BBaaaBaaaaaaBaaaaBaaBBaBBaaaaaaaaaaaaaaaaBaaaBaaa; ■BaaaaaaaBBaaaaaaaaaaBBaaaaBBaaBBaaaaaaBBsaBBaaBft ■aaBaaaaaaaaaaaaaaaaaaa«aa*BaaaB«BaaaBBaB>8*aaaaBa 

-10       -5        0        +5     +10 

% Voltage Variation 

U — i*- —.a*'t.i"W  "^-r•^■^»■WUV^yW" ■—wa-^- 

■    ■.   •;■■- • ■.....       ...... 

.»* :V'i- 



■ 

NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Qscillators Sheet 2 

Make:       Vector J   Type: MMO-ll Serial Number:     52378 

IRIG Band Number: 13 FEW:     2176   Hz;   Date: By: PJR 

VI.    Linearity vs.  Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     - Sheet 1 

Make:            Vector         ;   Type:     MMO-ll                 ;   Serial Number: 52406 

IRIG Band Number:       17           .   FBW.   7880     Hz;   Date:    5/6/75 ;   By:     PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators Sheet 2 

Make:   Vector Type:     MMO-II Serial Number: 52406 
IRIG Band Number: 17 --   FBW:      7880  Hz;   Date-       5/6/75  ;    By:      PJR 

VI,    Linearity vs. Temperature 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 1 

Make:     Vector 
IRIG Band Number; 

Type; MMO-11 Serial Number;       52422 

17 ;   FBW;   7880     HZ;   Date: 5/6/75 By; PJR 
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NORTHEASTERN UNIVERSITY 

JEyaluation Tests     -     Voltage Controlled Oscillators Sheet 2 

Make:   Vector MMO-ll 
TRIG Band Number: 

;   Type:     nnu-1 I _;   Serial Number. 

21 i   FBW:   7880     Hz:   Date:     5/6/75 
52422 

By:      PJR 
VI.    Linearity vs. Temperature 
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VII.    Miscellaneous 

1. Power Requirements 175mw 

2. Input Impedence >500K^ 

3. Output Impedence  <50Kn 

4. Harmonic Distortion 

5. Other Checks 
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I NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators    - Sheet 1 

Make:    Vector                      Type:       MMO-ll               .   Serial Number: 

IRIG Band Number:  18               ;   FBW;     10500Hz;   Date: 5/6/75 

54168 

:   By:     PJR . » 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 2 

Make:    Vector MMO-11 Serial Number:       54168 

IRIG Band Number: 

;   Type: 

18        ;   FEW:   10500   Hz;   Date:    5/6/75    ;   By:     PJR 

VI.    Linearity vs.  Temperature 
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VII.   Miscellaneous 
1. Power Requirements 

2. Input Impedence  

3. Output Impedence  

4. Harmonic Distortion 

5. Other Checks 

172 mw 
>500Kn 

<50Kn 
.14% 

LINEARITY 

■20oC 

+ 50C 

+ 3Q0C 
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Evaluation Tests - Proprietary Information Sheet 

Voltage Controlled Subcarrier OsciT.dtors 

Make:    Vector; Type:    MT$-42; 

Manufacturer's Specifications 

Frequency Response: 

Linearity: 

Stability: 

Input Voltage: 

Input Impedance: 

Source Impedance Sensitivity: 

Amplitude Modulation: 

Harmonic Distortion: 

Intelligence Frequency 

Component In Output: 

Output Voltage: 

Output Impedance: 

Output Impedance Sensitivity: 

Power Requirements: 

For a modulation index of 5.0 or greater, the 

intelligence frequency response is within 0.1  dB 

of the dc response. 

Less than ±0.25% of design bandwidth dfv.nion 

from best straight line. 

A change in supply voltage of ±1556 will vary the 

center frequency less than +0.25% of design 

bandwidth. 

Any 5 volt range between -2.5 V and +5.0 Vdc. 

500 kilohm minimum for ±7.5% deviation. 

Changing the source impedance from zero to irir   i- 

ity varies the frequency less than 0.5% of 

design bandwidth. 

Less than 5%. 

At center frequency, the total harmonic distor- 

tion of output signal  is less than 0.75%. 

Harmonic:; of intelligence frequency are sup- 

pressed 40 dB below output signal. 

0.85 volt p-p minimum with 10 kilohm load.    0 to 

2 volt rms at test point. 

47 kilohms nominal. 

10 to 1 change In the load impedance will cause 

less than 1% change in output frequency. 

28 volts dc ±15% at 6.5 mA nominal, 11 mA maxi- 

mum. 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 1 

Make:      Vector .  Type.   MTS-42 Serial Number: 7499 
IRIG Band Number: 12 ;   FBW:    1576    Hz.   Date:    5/19/75   ■   By.      PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 2 
—— .-...■■     ,, , — 

Make:        Sector 

IRIG Band Number:_ 

 ;   Type: 

12          : 

MTS-42 
t 

FBW:    1576    Hz; 

Serial Number: 

Date:   5/19/75 

7499 

;   By:    PJR 
• 

VI.    Linearity vs.  Temperature 
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VII.   Miscellaneous 

1.    Power Requirements        123 mw 
2. Input Impe 
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NORTHEASTERN UNIVERSITY 

J~=~Z=~- "    Voltage ControUedOscillators Sheet 1 
Make:     Vector 

IRIG Band Number: 
..   Type 

7      ■   FBW 

MTS-42 Serial Number:        7744 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     -    Sheet 2 

Make;    Vector ; Type; MTS-42             ; Serial Number; 7744 

IRIG Band Number: 7 ,; FBW;       346    Hz; Date;   5/19/75 By:      PJR           ; 

VI.    Linearity vs.  Temperature 

+ 4IIF 
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VII.    Miscellaneous 

1. 

2. 

3. 

4. 

5. 

Power Requirements 

Input Impedence  

Output Impedence  

Harmonic Distortion 

120 mw 

>500Kn 

<50Kn 

0.26% 

Other Checks LINEARITY 

-20oC ± 0.05% from  BSL 

+ 50C ^ 0.05% from BSL 

+ 30OC ± 0.07% from  BSL 

+ 550C * 0.05% from BSL 

+ 80OC ± 0.07% from BSL 
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Make:      Vector 

NORTHEASTERN UNIVERSITY 

_-i^,110" Te8tS    "    Voltage Controlled Oscillators    -    Sheet 1 

J   Type:_ MTS-42 Serial Number-      ^762 
IRIG Band Number:      7 .   FBW:       346   Hz:   Date:    5/19/75   ;   By:       PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests Voltage Controlled Oscillators Sheet 2 

Make:   Vector                  ;   Type: MTS-42                   ;   Serial Number: 

FBW:       346    Hz;    Date:    5/19/75 

7762 

IRIG Band Number:          7         ; ;   By;    PJR .„.„.,,; 

VI.    Linearity vs.  Temperature 
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+20     +30     +40    +50 

VII.    Miscellaneous 

Deviation from band center - % of FBW 

1. Power Requirements 

2. Input Impedence  

123 mw 

>500KÜ 

3. Output Impedence  

4. Harmonic Distortion 

5. Other Checks 

<50Kfl 

0.19% 

LINEARITY 
-20OC ± 0.09% from  BSL 

+ 50C i 0.15% from BSL 

+ 30OC ± 0.16% from  BSL 

+550C ± 0.05% from BSL 

+80oC i 0.15% from B§L 
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Make:    Vector 

NORTHEASTERN UNIVERSITY 

Evaluation Tests     -    Voltage Controlled Oscillators Sheet 1 

J   Type:_ MTS-42 ;   Serial Number: 7854 
IRIG Band Number:      12 ;   FBW: 1576      Hz.   Date:   5/19/75   ■   By.    PJR 

I.    Time Drift 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators Sheet 2 

Make:     Vector 

IRIG Band Number; 

;   Serial Number: 7854 ;   Type:    MTS-42     

T2 FBW:     1576   Hz.   Date:      5/19/75;   By:    PJR 

VI.    Linearity vs. Temperature 
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VII,   Miscellaneous 
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Make:    Vector 

NORTHEASTERN UNIVERSITY 
Evaluation Tests VoltageControlled Oscillator« Sheet 1 

Type;      MTS-42 Serial Number:      7880 

^^^i^^JlJl ;   Fm:     2176   Hz:   Date:    S/Tg^Sj^TPJR 

II.    Temperature Stability 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests Voltage Controlled Oscillators Sheet 2 

Make:       Vector              ;   Type: 
IRIG Band Number:         ^3          ; 

MTS-42                  ;   Serial Number: 

FBW:    2176    Hz;   Date:    5/19/75 

7880 

;   By:    PJR » 

VI.    Linearity vs.  Temperature 
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+  3 

+ 2 r 
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CQ 
to 

0 

-   3 
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0   jl ■;■! ,+5° 
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+550C 

+80oC 

-50 ■40     -30     -20     -10       0       +10     +20     +30 

Deviation from band center - % of FBW 
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VII.   Miscellaneous 

1. Power Requirements 

2. Input Impedence  

3. Output Impedence  

4. Harmonic Distortion 

115 mw 

>500Kfi 

<50Kft 
0.09« 

Other Checks LINEARITY 

-20OC ± 0.12% from  BSL 

+ 50C + 0.09% from BSL 

+ 30OC ± 0.06% from  BSL 

+ 550C f 0.05% from BSL 

+ B0OC i 0.10% from BSL 
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NORTHEASTERN UNIVEHSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     -     Sheet 1 

M a ke: Vector 
IRIG Band Number: 

;   Serial Number:      7922 _;   Type:    MTS-42  
15 ;   FBw:4500      Hz.   Dat.e:     4/23/75 ;   By:_Wi 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators Sheet 2 

Make:     Vector 
IRIG Band Number;_ 

;   Type: MTS-42 
FBW: 4500 

;   Serial Number: 
Hz;   Date:   4/23/75 

7922 
J   By:_ PJR 

VI.    Linearity vs.  Temperature 
mm 
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i:ii+80OC 
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■50     -40    -30     -20     -10       0       +10     +20     +30 

Deviation from band center - % of FBW 
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VII,    Miscellaneous 

1. Power Requirements 117 tnw 

2. Input Impedance LL-JB 
3. Output Impedence <50Kfl 

4. Harmonic Distortion .12%  

5. Other Checks LINEARITY 
-20OC ± 0.03% from  BSL 

+ 50C + 0.14% from BSL 

+ 30OC ± 0.04% from  BSL 

+ 550C ± 3.03% from BSL 

+ao0c ä 0.02% from 8SL 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     -     Sheet 1 

MaKe:      Vector ;   Type:    MTS-42 Serial Number:       7956 
IRIG Band Number: 17 FEW:     7880   Hz.   Date: 5/19/75     ;   By:    PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests - Voltage Controlled Oscillators Sheet 2 

Make:       Vector Serial Number: 7956  ;    Type; MTS-42      _ 
IRIG Band Number: V7 ;   FBW:    7880    Hz.   Date:     5/19/75 ;   Ry;     PJR 

VI.    Linearity vs.  Temperature 

*• 4 mm 
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VII.    Miscellaneous 

1.    Power Requirements T20 mw 
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NQHTHEASTERN UNIVEHSITY 

Evaluation Tests     -     Voltage Controlled Oscillators     -     Sheet 1 

Make:        Vector ;   Type: MTS-42        ;   Serial Number:    8826 

IRIG Band Number:      10 ;   FBW:     810     Hz;   Date:    5/19/75   ;   By:    PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 2 

Make:    Vector ;   Type:    MTS-42 Serial Number: 8826 
IRIG Band Number: 10 J   FBW: 810        Hz;   Date:    5/19/75   ;   By: PJR 

VI.    Linearity vs.  Temperature 
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VII.    Miscellaneous 

1.    Power Requirements 112 mw 
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4. Distortion 0.27% 
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NORTHEASTERN UNIVKRSTTV 

Evaluation Teats     -    Voltage Controlled Oscillators Sheet 1 

Make:     Vector 
IRIG Band Number: 

_;   Type:      MTS-42 ,   Serial Number:__      8831 

JO ;   FBW:    810     Hz;   Date:    5/19/75';   By.    PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests Voltage Controlled Oscillators Sheet 2 

Make:       Vector              ;   Type: MTS-42                  ;   serial Number: 

FEW:    810      Hz;   Date;    5/19/75 

8831 

IRIG Band Number:      10            ; ;   By:      PJR —' 
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NORTHEASTERN UNIVERSITY 

Evaluation Tests    -    Voltage Controlled Oscillators Sheet 1 

MTS-42 Serial Number; 8894 Make:    Vector .  Type. 

IRIG Band Number:    13 ;   FBW:    2176   Hz;   Date:    5/19/75   ;   By:      PJR 

I.   Time Drift 

O 

© 

+ .4, 
mvmmm 
immm» • *m;  immmm»mm»i t :::::::;;:::: :::::::::: 

!:::;■*::::;»;• ■::::::::- •:::::::;• •::::::::■■::::i:::-« 
:::::inEHiHnt:i»ii:»i!!!!!!!!i!i!t!!!!->t!!""«--i 

.... »•••■••a 

:::::::: 
■    i: '::: iiiiiiiiil;;: 

.......... 
; i :. :::::: 

+ . 2 
:::: t#ffl# ::::::: ::±:::   :::::;::::::: .,  .. .., ::: ■■■ 1 

■■■•■« ■••■■■ ■■■■>■ 
:::::: 

.... 
:;::::; ;::: :;;; 

0 :;:;i:: iiiiiii !!!!!!" |; 
., , 

;;;;:; '::::::::::;: TIT , \ üi M 
< 111 i  iii ii 1 ,; 11,1 iii    iii   | j {in   II ; ] j 

::: 
\ ■ 

;::::; 
ill 

t ■.:■.■. ■.:■ 

  

I 1 :::: ,..., 
■■•■4 

::: ■■■ ■■■ 
■■■ -•> \\ : «:::: ::!! 

-.2 :::::: iiii 

■■• :: :::::: i: 11 
•■■«■■ ..!, 

A mb " " 

s 
K   ^ 
a»   XJ 
bo   ai 

*   5 

a 

(5V 

II.    Temperature Stability 
+2 " 

6 8 10        12        14        16       18        20 

Time in Minutes 

III.    Amplitude Modulation 
c o 

3 n 
o 
S 
X) 
3 

a 
E 

8   iiiiiii :    .:::::: ±:::: 

— ; ± :: 
6   iii; Iii     

4   ii:: :ii 
|i;:;: 

::i;:;; 

 ■   
[JlljttMLl   T 

llllil 
+20     +40     +60     +80 

Temperature in   C 

-20        0        +20     +40     +60     +80 

Temperature in   C 

IV.   Effects of Source Impedence at Ambient    V.    B+ Voltage Regulation at Ambient 
+4 mEmBBSSSssBamBsmssBu +4 

+ 2 

I 
fe   0 
0 

-2 

:::::::::::::::::::::::::::::::::::::::::::::::::: 
:::::::::::::::::::::::::::::::::::::::::::::::::: 
£■■•■■■■■• ••■■■«■«*■•••■■■>•■•■«■••«■■■•■ ■■■«■■«■■■ ■ •■•■•«■«■•■■■«■■■■■ »■«»«■«■■•«•«■««■■■■«■«■»«Si 
• •••••■«■«■■■■■■■«•a ■»•■■•■»■•••■■■■■••■ ■■■•■■••■1 •••••••••■■«^••■•■••■••«««•««a•«•■■•«««•■■■•a ■■S«S 
■•■■••■«■« &•■«■■•■«■•«■■■•»•«• ■«««SilSSSaSSSSZSiZS 
■ •■••■«■■■••■«*■■■«•■•■■■•*•■■■■•■■■■■••■■■■■■■«■■ «»•«•««••■ ■««■«««««■ ■•«K«95«B« •«««■«■««• Sa«««SiS:S 
•••••••■■«••««■«•««« ««««■«■«■■■■■■«■■«■■■■««■«««I, 
««■«■■■■■«■■■«■■■«•«■■■««■kaB« ■•■«••■>■■ ■•«■■«■•s; ■««»■«•■■•«■«•■■■■■■■««««««««■■««««««•■«■«■■■«■«■, ■•■••■•■••■••■■■■«■■«■•«■•■«««««■«■■««■•«■■■■;■.„ 
•••■•••••■■•■■■a«««« ««««i ■■■««««■«■««■(:■ ■«««■■iE«i «■«•■•«■•■{«.■«■■■•««•»■•«««■•a ■•■■■■««■■■«SsSSSEii ••■•■•>■•••■■•••»««■■■■■•■•■•« ■{■■••■■■«■■■«■•iaii 

•«••••■••■•■•{■•««««•«««■■««««■«««■««•■•■«a«a«HaBa 
**■■*■<■>*■■■■■■■■••<■ •■■•■•■■••■■■•■■•••■■■■■■•■««• ■■■■••■•■■■■■•■■•■««««■«««■■«a«««««««««aa«BaKBM9Ka 
■aa«N««aaflBBaaBaaa«a*aa«»aa«a«aB«««aa«aaaBBaaaaBaB 
■■aaBaaaaBaaBBaaBaaaBaaaBaaaaaaaBaaaaaaaaaBBB■•■•a ■••■•«■■«■■■■«■■«••■•■■••■{■■■«■■■•••■■■■■■■■•■■■a ■•••■•■■■••«»«■■■■■««■«■■««■■■■■■■■■■■«■■■««■««««a 
■»■•■•■•■■■■■«■■■«««««■■■■■■■■«■«■■■■■■aa^^aasfl^^i ■•••■•»•■••■•••••■•a ""*.«■»•.••-••■■•-■■••■.■■■.-naaa 

+ 2 

PQ 
to 

o 
6? 

-2 

-4 
10       100 IK     10K   100K 

Resistance 

IM 

■«■■«aa«aaaaa««MaH««««««BaB«a«ma«a ■■■■«■■««■ 
•■•■••••••••■••«•■■■■■»•••■••••a■••!•!!•!!!!!«• 
•«■■«■■■■■•■■■••■■•■••••••■•■■•■■«««•■■■«■■•«■• 

■««■■••»■■■■■■■■«««■««■■«■■■■■«■a■«■■■•■««■■«■•■ ■Beaaaa*a«««>aaa«a■■■•■■«««■BaiaBaB*B«B«««aaaa«« 

■■■•••••■«■««■■•■■•■■■■■•■«•««•«■■■««■■■«■a««« 
•••««••■■•«««•■«■■■««■«■«■■■•«■■«««■■■■■■■■««« 
■««■«■«■■■■■«■«■■«■«■■■««■■«•■»■«■«•■■■■«■««a« 
■««•■■■■■■■«««••■■«■«■■■■>■■«■■aaa«aaBBa«a|«5E 

■ ■■■■■■•■■a ■■■■■itBaaa ■aaaiaaBaaaaaMaaaaaHaBBar 
■■■■•■«■««■■■■■■■■«•••«•«■■■■«■■■■««■■«■■«••■■ ■■■••■•«■••■■■•■■■••■■■■■■■^••l■■§«■■■■■■««««■ 
•■■■■•■•••■■■■■■•■■«■■«•■■■•■•■■«■■•«■««■■■«■« 
aB«aaaaaB«aB«aB«BaaaaaiBaa«aB*aa«i«aBiiS«iSS«« 
aBBa«aaa«aBaBBaaBBB«aaBaaaaaaaaBaBaaB«*aa»BBa* 
•■■•■■■•••■■••■■■■■■■■■■•■••■««■•■«■••■■■•«••■ ■■■■■■■«■•■■■■■■••■■a■«««■•■•tfi■•■■••••■•••«■■ 
■■■•■••■•■■«■■•■■■«■a■«•■■■••■■■•■■««••«■■■■«■ 
•««■«■■•••aaaB«Ba««aaa«a«aaBBBaaBa«saa««aa««»a 
■•■••■■•■•■BBaaaaBaaaaBaBaaaaaaaaaaaaaaBBa«■■• ■•««••••«■■■■«■«•«•■••■••■■•■•■■■aa«««^«aa»^a^ 

10      -5        0        +5      +10 

% Voltage Variation 

174 
mmmmm» ■ -"•-:.";'"'»» -mmmm^mmmmmmm«mtm.mi'mim*»—».«»>«M nmmns, 

-yi.,, .^    ,    ... r'jii n 11     * "izT^z^zmzszmjmm^: - 



NORTHEASTERN UNIVERSITY 

Evaluation Tests     -     Voltage Controlled Oscillators Sheet 2 

Make:     Vector 
IRIG Band Number: 

;   Type: 

13 

MTS-42 Serial Number: 8894 

FBW:      2176 Hz;   Date:      5/19/75 ;   By:      W 
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NORTHEASTERN UNIVERSITY 

Evaluation Teats     -     Voltage Controlled Oscillators     -     Sheet 1 

8918 Make:     Vector .   Type:      MTS-42 .   Serial Number: 
IPTG Band Number:        15 ;   FBW:    4500   Hz:   Date:    5/19/75   ;   By:    PJR 
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NORTHEASTERN UNIVERSITY 

Evaluation Teats     -     Voltage Controlled Oscillators Sheet 2 

Make:    Vector 

IRIG Band Number:      15 

Type:. MTS-42 Serial Number: 8918 

FBW:    4500   Hz;   Date:    5/19/75   ;   By:. PJR 

VI.    Linearity vs.  Temperature 
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