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CHAPTER 1. GENERAL INFORMATION

1.1 INTRODUCTION

The Model 600L is a general purpose breadband amplifier capable of more than 150 miliwatts of
linear power output when driven by any laboratory signal or sweep generator from .8 to 1020 MHz.

An uléra linear Class A design, the 600L will ‘boost™ the output of any signal source by a
{lat 24 dB (% 1.5 dB) and provide its full forward cutput power into any joad impedance (from
an epen to a short circuit). Its output is a faithful reproduction of the input waveform for AM,
FM, S8B, CATV, pulse and other complex modulations. Although specified only over the .8
to 1620 MHz frequency range, full power output is typically available from .7 to 1050 MHz.

The use of microwave transistors on this film substrates, microstrip cireuitry, and phag-in
modules make the 600L both refiable and easy to service. An integral power supply permits
operation over a wide range of temperature and AC line conditions.

1.2 DATA SUMMARY

Frequency Coverage; 8 to 1020 MHz

Gain: 24 dB Nominal

Gain Variation: +1.5dB

Maximum Linear Power Output: More than 150 milliwaits

Harmonic Distortion: All harmonics greater than 20 dB below the

fundamentai at 130 milliwatts output. Lower
Distortion at reduced power.

Input/Cutput Impedance: 30 ohms
Input/Output VSWR: 1.8 Maximum
Stability: Unconditionally stable

Typical 3rd Order Intermodulation.

Intercept Point: +35 dBm
Noise Figure: 9 4B
Power Requirements: 1157230V a.c. £12% 50-400 Hz at 12 waits




Size and Weight: 1.87 x 6.5 x 4.56 iaches, 2.5 Ibs.
9.8 x 16,5 x 1t.8 em, L1 kg.

Operating Temperature: 2° 10 45° C
Protection: Usit will withstand a +20 dB overdrive
(1 volt RMS) for ali output load conditions,

including short and open circuits.

Output Connectors: BNC standard, SMA and type N optional



CHAPTER 2. OPERATION

2.1 INTRODUCTION

The ENI 600L RF amplifier is used to increase the r.f. output level of signal sources in the .8 to
1020 MHz range. No tuning or any other form of adjustment is required other than the selection
of the correct power supply input voltage. '

The 600L produces rated power output at its output connector, regardless of load imped-
ance. Any power reflected due to cutput load mismatch is absorbed iz the amplifier. There-
fore, although the cutput impedance is 50 obms (typical VSWR: 1.5:1), the amplifier will work
inte any load impedance,

22 Mains Voltage Setting

The supply voitage selection switch is located at the rear of the instrument and is normaily set
for 115 V a.c. operation.

Before connecting the unit to the mains supply, check that the supply
voliage selection switch is correctly set. Extensive damage will resutt if

i CAUTION E the Amplifier is connected to the wrong supply voltage. Under no

circumstances shouid this switch be operated while the supply is
connected.

2.2.1 Mains Fuse Rating
The mains fuse F1 is located on the rear panel. The repiacement part number details ;are:
Samp Siow Blow ENI Part No. 313.5G0
The .5 amp rating is correct for both 115 and 230 volts a.c.
222 Mains Lead Connection

For 230'V a.c. operation, a suitable mains supply plug must be fitted to the mains lead attached
to the instrument. The three conductors are color coded as follows:

BLACK - Live
WHITE - Neutral
GREEN - Earth




2.2.3 CPERATION

Determine and adjust the voltage setting and fuse rating as described in the previous sections
2.2 and 2.2.1 then proceed as follows:

{i)

(i)

(i1}

Ensure input voltage is not excessive.

The 1 V rms indicated maximum input voltage is 5 times the Jevel
of the input signal required to achieve maximum output. Input
voltages in excess of 2 volts peak may permanently damage the
instrument.

Connect the input signial via a 50 ohm coaxiat fead and BNC plug
te the input connector.

Connect the output via a 50 ohm coaxial lead and BNC plug to the
load.



CHAPTER 3. TECHNICAL DESCRIPTION

3.1 GENERAL DESCRIPTION

The ENI 600L is designed to amplify signals by 24 dB in the frequency band of .8 to 1020 MHz.

The signal from the front panel BNC connector is fed via a length of 50 ohm coaxial cable to the
input of the amplifier module (600L - 2822}, The signai from the input of the amplifier module

is fed via a length of microstrip transmission line to a 77 network attenuator R1, R2, and R3 {see
figure 5.1). The output from the attenuator is fed to the input of low noise transistor amplifier

stage Q1. The output of Q1 is amplified and gain leveled by stage Q2. The cutput of Q2 is then
impedance matched by L6 and C11 and fed to the base of output transistor Q3. The low distortion
output of QJ is also impedance matched and fed via 50 ohm coaxial cable to provide the specified

30 ohms to the output BNC cennector.

‘The amplifier power requirements are 115 V or 230 V a.c. at 12 watts. The power unit provides
a regufated 15 V d.c. 300 mA source. The 15 V d.c. source is regulated by series pass transistor
Q1 and integrated circuit regulator IC1. R2 adjusts the supply to 15 volts, The light located in the
front panel is of the L.E.D. type and will indicate when the power supply is operating correctly.

[




CHAPTER 4. MAINTENANCE

4.1 INTRODUCTION

The ENI 660L RF amplifier requires no periodic maintenance. The instrument is unconditionally
stable and is failsafe under all load conditions. Damage can only be externally caused by the incor-
rect selection of the supply voltage or by an input signal in excess of the specified 1 volt rms
maximum.

This chapter therefore, deals only with certain fundamentai procedures for fault location
and with the subsequent re-alignment procedures.

Performance limits quoted are for guidance only and should not be taken for guaranteed
performance specifications unless they are also quoted in the Data Summary Section 1,2.

4.2 ACCESS AND LAYOUT

The ENI 600L is housed in an aluminum chassis. The cover can be removed by releasing the four
#4-40) screws on the side of the unit and lifting the cover.

The lamp indicator on the front panei is of the L.E.D. type. This ]anﬂp may be replaced by
applying pressure with the thumb to its lens until it i released from its plastic bezel,

The rear panet supports the mains fuseholder and the mains fnput selector switch {$2).
The amplifier module is mounted fo the base and rear of the one piece chassis. Betore removal

of this module it is necessary to first remove its top cover, the coaxial cables connected to it and
the appropriate lead from the terminal located on the power supply regulator module {(600L - 4822).

4.3 PERFORMANCE CHECKS

To determine the amplifier’s performance carry out the following procedure.

431  Initial Check

The following check can be made after repair and adjustments or whenever the cordition of the
urit is in guestion.

{i)  Connect power supply. Switch on power and observe that the supply lamp
(DS1) illuminates.,



{if)

{iii)

(vi)

Connect a sweep generator (Hewlett Packard 8620C or similar) capable
of sweeping the frequency range 10 to 1620 MHz to the input connector.

Adijust the output level of the sweep generator so that a 50 ohm video
defector connected at the cutput of the unit will not be damaged by
excessive power output.

Observe the gain versus frequency ripple on an oscilloscope calibrated in
decibels. The gain variation must be not more than 1.3 B over the
frequency range.

Connect a calorimetric power meter (HP434 or equivalent) through a
short length of 50 chra cabie o the output connector. Adjust the input
CW signal to any frequency between .8 and 1020 MHz for 150 milli-
watts output.

Observe the harmonic distortion of the output on a spectrum analyzer.
The harmonic components contributed by the ampiifier should be at
ieast 20 dB down from the fundamental.

If the requirements of this check are not met, verify that:

{a)

(b)

The mains supply switch and fuse are correctly selected and that DS1 is
iluminated.

The power amplifier supply voltage is set at 13 volis by R2.

If the above checks are found to be correct, then normal fault location procedures, with

reference to the circuit diagram Figure 5.1 should be followed to determine the correct opera-
tion of the ampfifier module.

4.4 RE-ALIGNMENT PROCEDURE

Before any adjustment is made to the unit, first

(@

(i}

Ensure that the mains switch and fuse are correctly selected and that
D81 is illuminated.

Measure the power supply voitage and adjust per section 4.3.1{b}.




4.4.1 Measurement of Gain
Equipment required:

(a) HP8620C - Sweep Osciflator

(b} HPBA2Z22A - RF Plug-in

(¢) Oscilloscope - Telequipment Modet S34A
(d) 50 ohm Detector - Wavetek D151

(e}  Attenuator, 10 dB, 20 watts - Narda 766-10
() HPB601A Sweep Signai Generator

SWEEP
OSCILLATCR OSCILLOSCOPE
I |
o o o aF
sweEP ouT | ouT
o] o
ENI 600L
10 08
IN g ATTENUATOR DETECTOR
oo pommep{|li  OUThmmmplas  OCP=
J L/

Fig. 4.1 Gain Measurement

Connect the equipment as shown in Figure 4.1, then proceed as follows:
{a)  Set the oscitloscope to DC, time/CM to Ext. X, and vertical gain to 10MV/CM.

(b} Set the sweep/generator to the sweep mode with the start frequency at 10 MHz
and-the sweep width to 1020 MHz.

(¢) Disconnect the ENI 600L from the set-up and connect the sweep/generator RF
output directly to the 10 dB attenuator.

(dj Adjust the output level of the sweep/generator for full vertical deflection on the
oscilloscope face.



{¢)  Calibrate the scope face to show 3 dB in 1 dB steps by attenuating the sweep/
generator in 1 dB steps and marking the traces with a grease pencil.

{f)  Return sweep/generator output level fo full deflection. Rotate the step attenuator
on the sweep/generator (CCW) so that the output is reduced by 24 dB.

(g)  Reconnect the 600L into the test set-up of Figure 4.1,

th)  Flip the 600L power switch to the “on™ position.

E!i;! (i)  Observe the gain versus frequency sweep on the oscilloscope.
. The average gain should be 24 dB {within | dB).
2. The gain variation should be within the 3 dB markings as shown on the
oscilloscope.
{i}  Repeat steps (a) through (i) using the HP8601A Sweep Generator with start freguency
at 800 KHz and the stop at 16 MHz.
4.4.2 Measurement of Harmenics
Equipment required:
{a; HPB620C - Sweep Oscillator
(b) HPB6222A - RF Plug-in )
{c) Calorimetric Power Meter - HP434A
{d)  Spectrum Analyzer - HP140T Display Unit
HP8555A Spectrum Analyzer
RF Section _
HPB8552A Spectrum Analyzer
iF Section
i




REF. DESIGN.
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FX
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Al11C2
AI11IR]
AllIRZ
AlTIR3
Al11R4

Q1-3
C1
C5
Cé
C15
A-110
A-110R1
A-110R2,3
A-110R4
A-110RS
A-110R6
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A-110R9
A-110R10
A-110RI1
A-110R12
A-110R13,14
A-110R13
A-110R16
A-110R17
. A-110R18,19

TABLE 5.1.

DESCRIPTION

Power Distribution Assembly

LED, Lamp

Fransformer, Power

Transistor

Bridge Rectifier

Cap., Elect., 500 UF 50 VDCW
Switch, Toggle

Switch, Stide DPDT

Fuse Type 3AG, .5ASB

Fusehoider

Power Supply Regaiator Board

E.C. Regulator

Cap., Mica, 560 PF 3%

Resistor, Film, 2.7K ohm 5% 1/2W
Pat, 1K ohm, 5%

Resistor, Film, 2.7K ohm 5% 1/2W
Resistor, Comp., 1.2K ohm 5% §/2W

RF Assembly

Transistor

Cap., Cer., IPF, Chip

Cap., Feed Threugh, 1000 PF
Cap., Elect., 20 UF, 30VDCW
Cap., Mica, 3 PF, 5%

Power Amplifier Board

Resistor, Comp., 27 ohm 5% 1/8W
Resistor, Comp, 240 ohm 5% 1/8W
Resistor, Comp. 300 chm 5% 1/8W
Resistor, Comp., 240 ohm 5% 1/4W
Variable

Resistor, Comp., 18 ohm 5% 1/8W

‘Resistor, Comp., 300 chm 5% 1/8W

Resistor, Comp., 200 chm 5% 1/4W
Resistor, Comp., 12 ohm 5% 1/4W
Variable

Resistor, Comp., 18 ohi 5% 1/8W
Resistor, Comp., 300 ohm 5% 1/8W
Resistor, Comp., 270 ohm 5% 1/4W
Variable

Resistor, Comp., 27 ohm 5% 1/8W

MFR. CODE

10226
12715
79089
83003
09023

22733
73915
75915
16226
499536
09023
16299
32997
16299
01121

10226
31433
72982
56289
09023
16226

12

01121
01121
01121
01121
01121
01121
0112t
01121
01121
01121
01121
01121
1121
01121

REPLACEMENT PARTS LIST.

PART NO.

5082-4430
AMO6400A
40312

V5148
WBRS00-50
S$Ti-1
622-HK-115/230
313.500

342001
6001.-4822
RC723CT
CMOSEDS61J03
HC-3-2.7K
3389T-1-102
HC-5-2.7K
RC20GF122)

6001.-2822

ENI-6
COB0C1095GAH

357-000X-540-102M

TE1305
DMSCCO30A
60014821
RCOSGF2701
RCOSGF241¥
RCOSGF30H
RCO7GF241)

RCOSGF1801
RCOSGF301]
RCO7GF201)
RCO7GF120)

RCOSGF180§
RCOSGF301Y
RCO7GF271]

RCOSGE270)

i5




