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TEKTRONIX, INC., P. O. BOX 500, BEAVERTON, OREGON 

General.» This control drawing defines the specifications of Tektronix 
Type 1L20 Mod 139B Spectrum Analyger. 
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m This drawing defines modifications to a standard Tektronix item. All specifications and tolerances not affected by these modifi- 
2) cations are the same as for the standard item. ; 

PROPRIETARY NOTICE This, drawing is the result of technical investigation by the Engineering Dept. of Tektronix, Inc. The 
disclosure of same may pertain to proprietary rights. The furnishing of this drawing does not constitute an expressed or im- 
plied license to use this drawing for re-manufacturing or re-procurement without prior consent. 
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TYPE 1L20 
MOD 139B 

This manual insert describes the special features of the Type 1L20, 
MOD 139B Spectrum Analyzer which has been designed for use with RF 
signals in the frequency range of 275 MHz to 4200 MHz. Band 1 (RF 
CENTER FREQ of 10-275 MHz) has been removed, The Band 2-5 
characteristics and instructions given throughout the manual apply to 
Bands 1-4 of this modified instrument, but any reference to.Band 1 
should be disregarded. 

FRONT PANEL 

The RF CENTER FREQ control has been changed to 275 MHz to 
4200 MHz, and the Band numbers, 1 through 5, have been changed to 
1 through 4, 

The RF INPUT connector for Band 1 (10-275 MHz) and the Band 
Selector switch have been removed. , 

CHARACTERISTICS 

The Input Frequency Range (p.1-1)has been changed to a performance 
requirement of 275 MHz to 4200 MHz. 

OPERATING INSTRUCTIONS 

First Time Operation (p.2-1) - In step 6, connect a signal in the 
frequency range between 275 MHz and 4200 MHz to the RF INPUT 
connector. ...... If a steady, drift-free signal is not available, connect 

a cable between the RF INPUT connector andthe 1 MHz CAL MARKERS 
OUT connector, 

Front Panel Adjustments (p.2-3) - In step 1-b, apply an external 
signal (275-4200 MHz) to the RF INPUT connector. 

Applied Signal Precautions (p.2-3) - Signals applied tothe RF INPUT 
connector should be connected through a 50-ohm coaxial cable, using a 
Type N connector, 

MIXER PEAKING Control Operation (p.2-5) - The front-panel 

MIXER PEAKING control has been provided to improve the over-all 
sensitivity of the Spectrum Analyzer on Bands 1-4, 

As a very rough guide, the MIXER PEAKING control will be set 
near the counterclockwise end of its rotation for Band 1, near the 
middle of its range for Bands 2 and 3, and near either end for Band 4, 

1 of 9 
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TYPE 1L20, MOD 139B 

CIRCUIT DESCRIPTION. 

Local Oscillator Circuit (p,3-1) - The RF Tuner section of the 
Type 1L20, MOD 139B contains a tuned circuit triode Local Oscillator 
which is tuned by the RF CENTER FREQ control, The Analyzer operates 
on the fundamental frequency of 475 MHz to 1100 MHz and the second, 
third, and fourth harmonics for Bands 1, 2, 3, and 4 respectively. 

Diode Mixer Circuits (p,3-3) - Diode mixers are used to combine the 
RF input signal with the output from the Local Oscillator to produce a 
difference signal centered around 200 MHz. 

The mixer for Bands 1-4 uses a peaking circuit to optimize the 
mixer action. Efficient mixer operation depends on the diode being 
properly biased, and is a function of the Local Oscillator drive, the 
desired harmonic conversion, and the series resistance of the diode 
loop. Since Bands 2, 3, and 4 use higher harmonics of the 475-1100 
MHz oscillator, MIXER PEAKING control R66 has been added to the 
mixer. R66 controls the amount of bias and harmonic content of the 
rectified signal; therefore it is able to peak up the sensitivity of the 
mixer at the various harmonic frequencies being used. 

Low Pass Filters (p.3-3) - The output from the mixer is passed 
through a 265 MHz low-pass filter to attenuate any frequencies above 
265 MHz, This attenuation, along with that supplied by the following 
150-250 MHz Bandpass Filter, suppresses signals in the image frequency 
band of the 200 MHz IF amplifier (300 MHz to 400 MHz), 

PERFORMANCE CHECK 

2. Set Front Panel IF CENTER FREQ CAL Adjustment (p.5-2) - 
In step b, apply the signal to the RF INPUT connector, 

5. Phase Lock Check and RF CENTER FREQ Dial Calibration 
Check (p.5-2) - Delete step b. In step c, apply -70 dBm signals from 
the UHF Signal Generator to the RF INPUT connector, In step e, 
since bands 2, 3, and 4 use harmonics of the Band 1 Local Oscillator 
output, it follows that if the accuracy of Band 1 is within specifications, 
then Bands 2, 3, and 4 will also be within the specifications. 

6. Sensitivity and Frequency Range Checks (p.5-3) - Instep b, apply 
a -30 dBm 275 MHz signal from the UHF Signal Generator to the 
RF INPUT connector, In step g, check the sensitivity over the rest of 
the frequency range of the Analyzer as directed in Table 5-1, (Perform 
the Bands 2, 3, 4, and 5 checks for Bands 1, 2, 3, and 4 respectively.) 

8. IF Attenuator Accuracy Check (p.5-4) - Instepb, apply the signal 
to the RF INPUT connector, 

10. Display Flatness Check (p.5-5) - In step a, preset the RF 

CENTER FREQ to 350 MHz. Delete steps b through g. 
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TYPE 1L20, MOD 139B 

17, Incidental Frequency Modulation Check (p.5-7) - In step c, 
apply the signal to the RF INPUT connector. 

CALIBRATION 

Calibration Record and Index (p.6-1) - In step 13, delete the Band 1 
check and perform the Band 2, 3, 4, and 5 checks for Band 1, 2, 3, and 
4 respectively. In step 15, check display for less than +1.5 dB flatness 
from 300 MHz to 400 MHz, 

8. Check RF CENTER FREQ Calibration and Phase Lock Display 
(p.6-12) - Delete step c. Instepf,since Bands 2, 3, and 4 use harmonics 
of the frequencies checked in d and e above, it follows that if the dial 
calibration of Band 1 is within specifications, Bands 2, 3, and 4 will 
also be within specifications. 

10, Adjust Wide-Band Amplifier Circuit (p.6-14) - Delete steps 
a and n, 

11, Check Lowpass and Bandpass Filters (p.6-14) - Delete steps 
c and d, 

12, Adjust RF Mixers (p.6-15) - Delete step c, 

13, Check Sensitivity and RF Frequency Range (p.6-16) - In step c, 

apply a -30 dBm 275 MHz signal from the UHF Signal Generator to the 
RF INPUT connector. In step h, check the sensitivity over the rest of 
the frequency range of the Analyzer as directed in Table 6-2. (Perform 
the Band 2, 3, 4, and 5 checks for Band 1, 2,3, and 4 respectively.) 

15. Check Display Flatness (p.6-17) - In step b, preset the RF 

CENTER FREQ to 350 MHz. Delete steps c through h. 

Dial Tracking Procedure (p.6-22) - Replace with the following: 

1. Install the dial tape on the sprocket assembly. Adjust the 
position of the tape for about the same amount of travel 
beyond the printing at each end, 
2. Connect the power to the oscillator (see Fig. 6-28), Set 

the varactor bias to +7.0 volts. 
3. Tune the oscillator to exactly 835 MHz. The dial tape 
should read 635 +8 on Band 1. If the tape does not read 
within this range, then the coupling between the oscillator 
and the gears must be reset as follows: 

a. The sprocket drive will probably prevent exact 
positioning of the dial tape; if this is the case, loosen 
the set screws locking the gear to the oscillator shaft 
(see Fig. 6-28) and disengage the tape drive to reset 
the tape. 

b. Set the tape to read exactly 635. 
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TYPE 1L20, MOD 139B 

c. While holding the front shaft at 635 on the dial tape, 

tune the Band 1-4 oscillator to 835 MHz. 

d. Tighten the set screws. 

7, Check the dial tape tracking on Band 1 at several points, 
including each end of the band, The oscillator frequency 
must always be within +1% of the dial frequency +200 MHz. 

Band 1 Local Oscillator Calibration Procedure (p.6-22) - Delete 

Bands 2-5 Local Oscillator Calibration Procedure (p.6-23) - Delete 
steps 3 through 7. In step 8, connect the power to the Bands 1-4 
oscillator (see Fig. 6-28). In step 10, use the frequency meter to tune 
the oscillator to 470 MHz (around 270 on Band 1 of the dial tape). 
Note whether the tape reads above or below 270. 

ELECTRICAL PARTS LIST 

Capacitors 

C10 Delete 

C14 Delete 

C16 Delete 

C17 Delete 

C23 Delete 

C24 Delete 

C26 Delete 

C27 Delete 

C29 Delete 

C30 Delete 

C32 Delete 

C34 Delete 

C846 Delete 

C851 Delete 

C852 Delete 

C854 Delete 

Diodes 

D14 Delete 

D16 Delete 

D851 Delete 

D852 Delete 

Connectors 

Jl Delete 

J10 Delete 

J14 Delete 

J18 Delete 

J20 Delete 

J34 Delete } 4 of 9 



TYPE 1L20, MOD 139B 

J71 Delete 

J73 Delete 

J75 Delete 
J850 Delete 

Inductors 

L10 Delete 

L21 Delete 

Lio Delete 

L24 Delete 

L26 Delete 

L27 Delete 

L29 Delete 
L30 Delete 

Resistors 

R1O Delete 
R14 Delete 

R16 Delete 
R17 Delete 

R18 Delete 

R49 Change  308-0395-00 3002 10W WW 

R846 Delete 

R850 Delete 
R851 Delete 

R852 Delete 

Switches 

SW40 Delete 

Sw70 Delete 

Transformers 

T14 Delete 

T851 Delete 

T852 Delete 

Electron Tubes 

V40 Delete 

Cable Assemblies 

Wl Delete 

W14 Delete 

Wl19 Delete 

W34 Delete 

W40 Delete 

w70 Delete 
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TYPE 1L20, MOD 139B 

Oscillator Change 

Fig. and 

Index No. 

1-1 Change 

1-18 Delete 

1-19 Delete 

1-23 Change 
1-38 Delete 

1-39 Delete 

1-40 Change 
1-41 Delete 

1-42 Delete 

1-53 Delete 

1-55 Delete — 

1-63 Delete 
2- Delete 

2-27 Delete 

2-28 Delete 

2-29 Delete 

2-30 Delete 

2-31 Delete 

2-32 Delete 

2-33 Delete 

2-34 Delete 

2-35 Delete 

2-36 Delete 

2-37 Delete 

2-38 Delete 

2-39 Delete 

4- Change 
4- Delete 

4-29 Delete 

4-30 Delete 

4-31 Delete 

4-32 Delete 

4-33 Delete 

4-34 Delete 

4-35 Delete 
4-36 Delete 

07076 

119-0083-00 Oscillator (includes V41) 

MECHANICAL PARTS LIST 

Tektronix 

Part No, 

030-0469-02 
366-0351-00 
262-0761-00 
119-0083-00 
407-0228-00 
212-0516-00 
331-0172-00 
175-0310-00 
175-0310-00 
175-0367 -00 
175-0358-00 
175-0362-00 
610-0169-00 
386- 1037-00 
211-0106-00 
380-0097 -00 
131-0373-00 
210-0001-00 
210-0405-00 
131-0372-00 
441-0671-00 
210-0599-00 
211-0008-00 
175-0367 -00 
175-0362-00 
175-0310-00 
644-0015-00 
610-0171-00 
441-0669-02 
337 -0806-00 
131-0372-00 
337-0805-00 
213-0138-00 
213-0138-00 
175-0367-00 
175-0367 -00 
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Description 

PANEL, front 
KNOB, charcoal - RF INPUTS 
SWITCH, wired - RF INPUTS 
OSCILLATOR 
BRACKET, mounting 
SCREW, 10-32 x 2 inches, HHS 
TAPE, dial, 4 rows 
ASSEMBLY, cable 
ASSEMBLY, cable 
ASSEMBLY, cable 
ASSEMBLY, cable 
ASSEMBLY, cable 
ASSEMBLY, 10-275 MHz MIXER ‘B' 
PLATE 
SCREW, 4-40 x 5/8 inch, FHS 
HOUSING 
CONNECTOR, stand-off 
LOCKWASHER, internal, #2 
NUT, hex., 4-40 x 3/16 inch 
CONNECTOR, coaxial, w/hardware 
CHASSIS 
NUT, sleeve 
SCREW, 4-40 x 1/4 inch, PHS 
ASSEMBLY, cable 
ASSEMBLY, cable 
ASSEMBLY, cable 
ASSEMBLY , PHASE LOCK 
ASSEMBLY, LOW PASS FILTER, 235 MHz 
CHASSIS 
SHIELD, 'U' shape 
CONNECTOR, coaxial w/hardware 
SHIELD 
SCREW, sheet metal 
SCREW, sheet metal 
ASSEMBLY, cable 
ASSEMBLY, cable 
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CONTROL DRAWING Custom Modification Engineering aad 
Engineering Div. 

TEKTRONIX, INC., P. O. BOX 500, BEAVERTON, OREGON / of D page 

¢ : = 

General, This control drawing defines the specifications of Tektronix 9 Fe 
Type 1L20 Mod 139B Spectrum Analyzer. s|5 

’ 
o rm 

Bs Requirements. 2 

261 The operating emer range shall be 275 MHz to 4200 MHz in four (4) 
ranges. 
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ty This drawing defines modifications to a standard Tektronix item. All specifications and tolerances not affected by these modifi- = 
cations are the same as for the standard item. m { 

PROPRIETARY NOTICE This drawing is the result of technical investigation by the Engineering Dept. of Tektronix, Inc. The 
disclosure of same may pertain to proprietary rights. The furnishing of this drawing does not constitute an expressed or im- 
plied license to use this drawing for re-manufacturing or re-procurement without prior consent. 

All rights to these drawings are reserved to Tektronix, Inc. 2 
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