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Section A ____General Information

Al. INTRODUCTION

The RE101 Signal Generator is primarily intended for measurements on high quality

FM and AM broadcast receivers and tuners.

The RE101 generates RF signals for all measurements required for alignment and test-

ing of receivers and tuners.

The RE101 covers the frequency ranges from 0.15 MHz to 30 MHz and from 86 MHz
to 130 MHz.

The RE101 can be amplitude and frequency modulated from either internal or exter-
nal sources with very low modulation distortion, and can be stereo modulated from
an external stereo generator, for example the RADIOMETER ELECTRONICS SMG40
Stereo Generator. The combination of the RE101 and the SMG40 has an L/R sepa-
ration which is better than 60dB.

The RE101 has an internal sweep generator for sweeping the RF frequency. This fea-
ture makes it well suited for IF measurements and adjustments. The RF output level
is continuously and accurately adjustable within the range 0.1uV to 1V EMF. This
in conjunction with low RF leakage permits accurate S/N ratio and sensitivity meas-

urements to be made.

All. EQUIPMENT and ACCESSORIES

Equipment and Accessories supplied:

CODE NO. TYPE DESCRIPTION

390~ 658 RE101, 220V  Signal Generator
390-659 RE101, 115V  Signal Generator

615-783 220V Line cord
615-403 110V Line cord
450-010 220V Spare fuse

450-113 115v Spare fuse
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Accessories available:

CODE NO.

617-022

800-114

800-115

770-662

884-038

DESCRIPTION

Cable for interconnecting the RE101 to the SMG40, length 150 mm
Connectors: BNC male to BNC male

Matching Pad, 75Q to 60Q
voltage ratio: - 6dB

Matching Pad, 75Q to 50Q
voltage ratio: =-8dB

Balancing Transformer, 75Q unbalanced to 300Q balanced
Frequency range: 86 to 130 MHz

19" Rack mounting kit

Alll. SPECIFICATIONS

FREQUENCY CHARACTERISTICS

Effective frequency range: 0.15 to 30 MHz

Frequency bands:

Band overlap:

(nominal values)

and 86 " 130 MHz

1. 0.15 " 0.4 MHz
2. 0.4 " 1.8 MHz
3. 1.8 * 10 MHz
4. 10" 20 MHz
3. 20 " 30 MHz
6. 86 " 130 MHz
7. 10 " 11.5 MHz

Band 1-2 0.2 MHz
Band 2-3 0.5 MHz
Band 3-4 1 MHz
Band 4-5 1 MHz



Counter resolution:
86 - 130 MHz:
All other bands:

Accuracy:

Stability:

Frequency drift within 2 hours
from initial power on:

Long term frequency drift (after
2 hours warm-up time

Temperature coefficient:

Source e.m.f. influence on frequency:

Carrier frequency shift caused by
£100 kHz FM:

Restabilization time after frequency change:

RF OUTPUT LEVEL CHARACTERISTICS

Source EMF:

(modulated or unmodulated)

Source impedance:

Output connector:

A3

10 kHz # 20 ppm £ 1 count
1 kHz %20 ppm % 1 count

+ 20 ppm + 1 count

Max. 25 kHz/hour
typical < 5 kHz/hour

Max. 2.5 kHz/15 min.
typical <% 0.5 kHz/15 min.

Max. 2.5 kHz/°C_
typical <0.5 kHz/"C

<100 Hz of the preset car-
rier frequency for a 10dB
change in voltage in the
high level end of the
attenuator.

<1 kHz

Less than 1 sec. for frequen-
cy change within a band.

0.14V to TV RMS

Continuously adjustable by
means of a resistive attenua-
tor calibrated from

0.1V to 1V

and from

~20dB to +120dB above 1pV
Output EMF is automatic
stabilized.

752 (50Q optimal)

BNC



Accuracy of output EMF:

1 MHz to 30 MHz
and 86 MHz to 130 MHz

0.15 MHz to 1 MHz

Short-term stability error:
Long-term stability error:

V.S.W.R, as a source:

V.S5.W.R. as a load:

Leakage:
(output level < 1mV)

Modulation component of the output voltage
30% AM, f-mod. =1 kHz:

SSB noise
86 - 130 MHz

SSB noise
0.15 to 30 MHz

Harmonic content:

Non-harmonically related spurious RF:

MODULATION CHARACTERISTICS

Modulation modes:

A4

£1dB 1pV to 1V
£3dB  0.1pV to 1pVv

2aB WY o 1V

+3dB  0.1pV to 1pVv

< £0,25dB /15 min.

< +0.5dB /3 hours

<1.2 for EMF <100mV
<1.3 for EMF =>100mV
<1.2 for EMF <100mV
<1.3 for EMF >100mV
<1pV EMF in a 2 turn loop

25 mm diameter at a distance
of 25 mm from the generator.

more than 70 dB below carrier

more than 125 dB below car-
rier measured in a 1 Hz band-
width 200 kHz offset from car-

rier.

more than 100 dB below carrier
measured in a 1 Hz bandwidth
10 kHz offset from carrier,

more than 35 dB below carrier
more than 80 dB below carrier

Internal AM, FM and sweep
External AM and FM

Simultaneously extemal AM
and £75 kHz FM (intemal)



Internal modulation oscillator

Frequency:
MOD.SYNC. output level:
Distortion:

Frequency stability:

Modulation indication:

Amplitude modulation

Internal AM (1 kHz or 400 Hz):

External AM:

Modulation frequency response
(3dB bandwidth):

30% AM:

80% AM:

EXT.MOD. input:

Input impedance:

AM distortion

(for RF frequency 0.15 to 30 MHz

and f-mod. = 1 kHz)

at 30% AM:
at 80% AM:

A5

400 Hz and 1 kHz *2%
Approx. 2.5V from 680Q
<0.03%

better than 1% during 1 hour

RMS

Peak reading meter:
0 to 100% AM
or 0 to 100 kHz FM

controlled from modulation
mode switch.

0 to 90% adjustable
and 30% fixed

0 to 90%

40 Hz to 5 kHz (typically 40 Hz
to 8 kHz for carrier

frequency >400 kHz

40 Hz to 3 kHz for carrier
frequency <400 kHz (band 1)

40 Hz to 3 kHz for carrier
frequency> 400 kHz
40 Hz to 2 kHz for carrier
frequency <400 kHz

10 mVp for 1% AM
10 kQ

<0.3%
<1%
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AM distortion

(for RF frequency 86 to 130 MHz
and f-mod. =1 kHz)

at 30% AM:
at 80% AM:

Modulation indicator:

Accuracy:

Residual AM:
(RMS value)

Incidental AM:
(A f:x100 kHz. Fmod. = 1 kHz)

Amplitude modulation stability:

" L u

(80% AM, f.mod. = 1 kHz)

Frequency Modulation

Internal FM:
(1 kHz or 400 Hz)

External FM:

Modulation frequency response:

EXT.MOD. input:

Input impedance:

FM distortion at £100 kHz deviation:

Typical FM distortion at 75 kHz deviation:

(1 kHz or 400 Hz)

<0.5%
<2%

0 to 100%
5% of preset value

<0.01%
measured in a 5 kHz band-
width

<0.2%

<0.1% /15 min,
<0.3% /3 hours

0 to £100 kHz adjustable
and £ 75 kHz fixed

0 to =100 kHz calibrated
0 to £ 1 MHz uncalibrated

DC to £100 kHz within 1%
L/R separation 60 dB

10 mVp for =1 kHz devia-
tion

10 kQ

<0.05% 86 - 110 MHz and
10 - 11.5 MHz
<0.03% 90 - 100 MHz
0.02% at 98 MHz
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Modulation indicator: 0 to £100 kHz

Accuracy: £10% of preset value
(Carrier frequency 86 = 110 MHz)

Signal to noise ratio: better than 76 dB relative to

(Bandwidth 15 kHz, RMS value) +75 kHz deviation

Incidental FM for 30% AM: better than 62 dB rel. to +75 kHz

dev.

" " for 80% AM: better than 48 dB rel. to £75 kHz

(f. mod. =1 kHz or 400 Hz) dev.

Carrier frequency shift: <1 kHz

(due to FM)

Frequency deviation stability: <0.1% /15 min.

(Af = 100 kHz, fmod = 1 kHz) <0.3% /3 hours

FREQUENCY SWEEP

Internal (controlled from modulation mode switch)

a. Carrier frequency range: 0.15 to 30 MHz
(band 1, 2, 3, 4 and 5)
Sweep width: £ 10 kHz
Sweep repetition frequency: 5 Hz (triangular)
Accuracy of sweep width: £ 15%
Linearity of sweep: 1%
Carrier frequency shift: <2 kHz

(caused by £10 kHz sweep)

b. Carrier frequency range: 86 to 130 MHz and 10 to
11.5 MHz (band 6 and 7)
Sweep width: £0.5 MHz
Sweep repetition frequency: 50 Hz (triangular)
Accuracy of sweep width: £15%
Linearity of sweep: 1%
Carrier frequency shift: <10 kHz

(caused by £0.5 MHz sweep)
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SWEEP OUT
Output level:
Output impedance:

Sweep marker:

POWER REQUIREMENTS

Line voltage:

Line frequency:

Consumption:

ENVIRONMENTAL REQUIREMENTS

Operating ambient temperature:

Storage temperature:

Relative humidity:

DIMENSIONS AND WEIGHT
WxHxD:
Weight

+5 Vp
<1Q (max. load 5mA)

Bright spot appears on oscillo-
scope at the moment when the
carrier frequency is equal to
the displayed frequency.

115 Vac (95-130 Vac) or
220 Vac (190-260 Vac)

47.5-63 Hz
18 VA

+5°C to +40°C
-40°C to +70°C
20 to 80%

300x 100x 250 mm
6 kg
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Section B____Installation and Operation

B1. PRELIMINARY INSTRUCTIONS

INITIAL INSPECTION

When unpacking the instrument, the accessories and the packing material should be
visually inspected for physical damage. If the instrument is damaged, notify the
carrier and your local Radiometer Electronic representative or the factory. The
packing material should be retained for inspection by the carrier in the case of

complaint.

ELECTRICAL INSTALLATION

The REIOl Signal Generator will operate on either 115Vac or 220Vac line supplies.

The required line voltage is selected by a slide switch on the rear panel.

CAUTION: To prevent damage to the instrument check that the line voltage selec-
tor is set to the correct line voltage and that the line fuse has the

correct value.

To change the line voltage, remove the locking-plate by unscrewing the two se-
curing screws. Switch the slide switch to the required line voltage and replace the
locking-plate. When changing the line voltage the line supply fuse must also be

changed. The correct fuse values are printed beside the fuse holder.

In accordance with international safety standards, the RE101 is supplied with a 3-wire
line cord which, when connected to an appropriate ac power outlet, grounds the instru-
ment cabinet. If the RET0T is to be connected to an ac power outlet without a ground
connection, the ground iack"-.le‘ on the rear panel can be used to ground the instrument.,

ENVIRONMENTAL REQUIREMENTS

The REIOI will comply with the specifications given where the operating environ-

ment is within the following limitations:

Ambient temperature : between +5°C and +40°C
Relative humidity :  between 20% and 80%

The RE101 should be stored in an environment with a temperature between -40°C
and +70°C, and a relative humidity of less than 80%.
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Bll. DESCRIPTION OF FRONT AND REAR PANEL

@ Frequency Range switch.

Ranges: 0.15
0.4
1.8
10
20
86
10

RF OFF
REMOTE

@ Frequency setting.

Fig. Bl. Front Panel controls

0.4

1.8

10

20

30

130

11.5

RF signal OFF

RF frequency controlled via terminals on rear panel

@ Frequency display (MHz). Displays the RF output frequency selected by@ and

@ Modulation mode switch.

Cw : unmodulated carrier

AM 30% : internal AM 30%

in this position the mei’er@
indicates AM %
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AM INT : internal AM 0 to 90%, odjusted by @\ in these positions

AM EXT: : external AM 0 to 90% the meter @

EXT AM and | external AM 0 to 90% } indicates AM %

+75 kHz FM:} and internal FM £75 kHz )

FM £75 kHz: internal FM £75 kHz ] in these positions

FM INT  : internal FM 0 to £100 kHz - the meter (6)

FM EXT : external FM indicates FM dev. kHz
SWEEP : internal sweep. Sweep width (displayed @) and sweep fre-

quency are controlled by @

INT. MOD.LEVEL. Sets the AM and FM modulation depth.

@ ©

MODULATION indicator. The meter indicates the AM in % or the FM dev. in
kHz.

@ SWEEP. Indicates the sweep width when @ is in position SWEEP. The sweep
width depends upon the Frequency Range setting @ as follows:

+10 kHz within the range 0.15 MHz to 30 MHz;
+0.5 MHz within the ranges 10-11.5 MHz and 86-130 MHz.

RF VOLTAGE EMF. Sets the RF output voltage at . Continuously adjustable
from 0.1uV to 1V and from -20 dB to +120 dB above 1uV.

@ RF VOLTAGE EMF. Scale indicating the source EMF set by , and 1/2 source
EMF equivalent to the voltage across a matched load.

RF OUT. RF output connector. The output level is adjusted by . .

(1) POWER ON/OFF switch.
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Fig. B2. Rear Panel

Line voltage selector.

Ground jack 'L' . This jack is used to ground the instrument if it is not ground-

ed via the power cord.

Line cord receptacle.
Line supply fuse.

SWEEP OUT. Sweep ramp output.
Level 5 Vp, output impedance <1Q (max. load 5 mA).

MOD.FREQ. Selector for internal modulation frequency, 400 Hz or 1 kHz.

MOD.SYNC. Synchronizing signal from the internal modulation oscillator.
Level approximately 2.5 VRMS’ Ri 68022.

EXT.MOD. BNC-connector for external AM or FM modulation (FM is DC=coupled).
Input 10 mVp for +1 kHz deviation. Input impedance 10 kQ.

For further infor-
mation see B Il
Remote & Data

connector speci-

REMOTE. Analog signal input for remote frequency control.

DATA. Digital input/output for remote frequency control.

fication
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BIll. OPERATING INSTRUCTIONS

INTRODUCTION

This section provides instructions for connecting the RE101 to a receiver, and spe-

cial operating instructions concerning Frequency Sweep and Stereo Modulation of
the RE101, and describes the REMOTE and DATA connector specifications,

For information concerning the general operating instructions, please refer to Sec-

tion Bl DESCRIPTION OF FRONT AND REAR PANEL.

OPERATING INSTRUCTIONS

Connecting the REI01 to a receiver

The RF level of the signal generator is calibrated in terms of EMF, i.e. the open
circuit voltage on the RF OUT connector of the RE101 or 1/2 EMF, the equiva-

lent of this voltage across a matched load. The source impedance of the signal
generator is 75Q.

When connecting the RE101 to the antenna connector of receivers with other im-

pedances than 75Q, a suitable impedance matching device is required.

A 75Q unbalanced to 300Q balanced transformer (770-662) for use within the fre-

quency range 86 to 130 MHz is available from Rodiometer Electronics.

When using this transformer the output EMF from the Signal Generator is stepped up

by a factor two..

When testing AM receivers a suitable dummy antenna may be used.
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Frequency sweep

A convenient method for testing and adjusting receivers is the use of a frequency

sweep.
3l = j[ o ||SHEEP oUT A
—O—' O ® I N N |OSCILLOSCOPE
—OX Y
RF -SIGNAL ?

[ DISCRIMINATOR OUTPUT
DEVICE UNDER TEST

Fig. B3. shows a typical setup for frequency sweep.

The Sweep Out signal, which has a value of 10V pp, is applied to the horizontal
input connector of the osciloscope. The sensitivity of the oscilloscope should be set
to 1V per devision to obtain a full scale deflection on the horizontal axis (10 divi-
sions), If one of the bands 86 to 130 MHz or 10 to 11.5 MHz (appropriate for test-
ing FM=receivers) are chosen the sweep width is £0.5 MHz, and the horizontal
scale calibration is 100 kHz per division, If one of the bands 0.15 to 30 MHz (appro-
priate for testing AM-receivers) are chosen, the sweep width is =10 kHz and the hori-

zontal scale calibration is 2 kHz per division.

A "bright spor" always appears at the position on the displayed curve, where the
RF - frequency is equal to the value displayed on the build=in frequency counter.
The "bright spot" may also be used for accurate alignment of the oscilloscope's hori-
zontal position. Normally the spot will be placed at the centre of the screen, see

Fig. B4.



Bright spot

|
|
|
0+100kHZ

Fig. B4. IF -sweep.

The marker appears as a bright spot if the Output to the oscilloscope's vertical
amplifier is taken after the envelope deflection., Otherwise it appears as a bright

line. See Fig. B5 below

g N

— _ J

Fig. B5. Swept band-pass filter measured ot the IF-frequency level.
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Each of the two 3 dB frequencies can be found as shown in Fig. B6. The frequency
is changed by the Frequency dial. The vertical axis on the oscilloscope is cali-
brated by reducing the RF -level by 3 dB. The distance between the two peaks on

a discriminator S-curve may also be found in a similar way.

a ™
38/

f(3dB) (Kad on the Frequency display)

Fig. B6. Finding the IF 3 dB band width.

Stereo modulating the RE101

The COMPOSITE output from a stereo generator is applied to the EXT. MOD,

input of the RE101. When the RADIOMETER ELECTRONICS SMG40 is used, the
COMPOSITE signal should be taken from the COMPOSITE connector on the rear
panel of the SMG40, The RE101/SMG40 combination is then automatically calibrated,
that is, when the Meter on the SMG40 indicates 100% the frequency deviation on
the RE101 will be %75 kHz.
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RE10T - REMOTE & DATA Connector Specifications

Introduction

The information given below describes the specifications applicable for the rear panel

connectors designated REMOTE and DATA on the RE101 signal generator.

REMOTE - Connector

The best way to describe the function of this connector is by illustrating its use in

setting up the carrier frequency by means of an external circuit.

PIN No. o~ "
\  approx -
5 O—f PpTox

\

S —» |{ ADDITIONAL DIVIDERS

}
L
L
L
L
I
.
.
L
o
|
-
|
L
L
o
—

>Ray *Ra2
7 o
e} approx -3,8V : _ —_
g g FREQUENCY SELECT
VCO control voltage | ! SWITCHES
control volta
10— - fa f, T
\-7SHIELDED 1 2
CABLE
2
2
L/0 © o\d
1o ol3 ) 7-pole D!N-connector as seen from
o the rear side of the instrument.
6 /7



B10

The following applies to the calculation of the resistors RA and RB. The total load

(RA1+RB1) in parallel with (RA2+RBZ) between terminals 4 and 5 must always be 1 kQ

(the potentiometer included).
For a given frequency the approx. varicap voltage can be found from the curve "Fre-
quency vs. tuning voltage". Based on this voltage the value of the resistors RA and R

B

can be calculated.

DATA - Connector

The following digital and control signals are available on this connector:

PIN NO.

1. SWEEP WIDTH CONTROL:

0 Volt corresponds to 0.5 MHz sweep width
5 Volt corresponds to 10 kHz sweep width

2, GROUND

3. TRANSFER PULSE INVERTED

The pulse indicates the time where the counter result is transfered to the latches

related to the display.

4. COUNTER PULSE TRAIN INVERTED

The repetition rate of this pulse train correspond to the VCO frequency (86-130
MHz) divided by 10,

5. RESET INVERTED

The pulse indicates the time reset of the counter.

6. FREQUENCY RANGE

0 Volt corresponds to the FM band (86 -130 MHz)
5 Volt corresponds to the AM bands (0.15-30 MHz)
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7. To be grounded for RF -frequencies below 400 kHz, otherwise open.

The following outputs; REMOTE pins 4 and 5 DATA pins 3,4 and 5 are always active,
whereas REMOTE pin 1 and DATA pins 1, 6 and 7 are only active when the FREQUENCY
switch on the front panel is located in position REMOTE,

WAVEFORMS

porse mamn — JUTUUL _ Juur UL

C_

TRANSFER —U —l_,

I
AM: 80 msec. AM: 20 msec.
I‘ FM: 8msec. .'?M: 2mng|
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Section C Technical Description

Cl. PRINCIPLE OF OPERATION

A simplified block diagram of the RE101 is shown in Fig. C1, page C3. The RF-
generating circuits are contained in a shielded box shown as a dotted line in the

block diagram.

A voltage controlled oscillator (VCO) generates a signal covering the frequency
range 86 to 130 MHz. The frequency is selected by means of the frequency range
switch and the tuning potentiometer located on the front panel. The VCO signal
is fed to two circuits. To the Frequency Counter via a divide-by-ten Prescaler,
and to the Amplitude Modulator stage. From the latter stage, the signal can pass
one of two ways, depending upon the position of the Frequency Range switch. In
the posiiton 86 to 130 MHz the signal passes directly to the Output Amplifier,
and via the RF Attenuator to the RF OUT connector. In all other position of the
Frequency Range switch (except REMOTE) the signal (frequency limited from 100.15
to 130 MHz) passes through a Frequency Converter where it is mixed with a cry-
stal controlled 100 MHz signal, producing a signal covering the range 0.15 to 30
MHz ofter filtering. In order to obtain an adequate frequency stability, the fre-
quency range 0.15 to 30 MHz has been divided into six overlapping bands

selected by means of the frequency range switch.

The 5-digit Frequency Counter receives on input signal from the VCO through
a prescaler, The reference frequency for the counter is obtained from the 100
MHz crystal controlled oscillator, located in the Frequency Converter, via a
divide-by~ten prescaler. The counter resolution is 10 kHz within the range 86
to 130 MHz and 1 kHz within the ranges 0.15 to 30 MHz. The position of the

decimal point is determined by the frequency range switch.

The Modulation Unit contains an audio frequency oscillator with two fixed frequen-
cies, 400 Hz and 1 kHz, a peak detector, a modulation indicator and a modula-
tion mode switch. Frequency modulation is obtained by adding the modulation sig-

nal to the frequency control voltage for the VCO. The amplitude modulation signal
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is fed to the amplitude modulator via an AM and level feedback loop. Mixed AM
and FM modulation is possible using the internal modulation oscillator as an FM

source and an external oscillator as an AM source.

A generator for sweeping the carrier frequency is provided. This generator produces
a symmetrical triangular signal which is added to the frequency control voltage for
the VCO. The frequency and phase of the sweep signal is controlled from the Fre-
quency Counter in order to achieve a flicker-free frequency display. The displayed
frequency is always equal to the mean value of the carrier frequency. This sweep

signal is fed to a connector for the horizontal deflection of an oscilloscope.

The RF attenuator is a resistive type with a constant output impedance and practi-
cally an infinite resolution continuously covering the range 0.1 pV to 1V EMF,

The RF output EMF is stabilized by the combined AM- and level-feedback loop.

The regulated power supply delivers voltages of: +12V, =12V, +5V and an
unregulated supply of =35V.
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Cll. MECHANICAL CONSTRUCTION

The mechanical construction of the RE101 Signal Generator is dominated by the shielded
box containing the RF circuits and the precision attenuator. The shielded box for the
RF circuits is milled from a solid block of aluminium, making the construction extreme~-

ly stable and insensitive to microphony.

In order to give easy access to the various RF circuits for service, the lid of the
shielded box forms part of the bottom of the RE101 cabinet, thus eliminating the need
for disassembly of the cabinets. Furthermore, the PC-board containing the power supply
is hinge-mounted for easy serviceability and to give access to all major parts within the

compact cabinet construction.

Clll, CIRCUIT DESCRIPTION

INTRODUCTION

This section contains a detailed circuit description of the RE101. The schematic dia-
gram, drawing No. 1836-Al, is placed at the rear of Section E of this manual. For

an overall view of the operation of the instrument, please refer to Fig. Cl.

The circuit description is divided into the following sections:

page
Voltage Controlled Oscillator (VCO) C5
Frequency Control Unit C5
AM-modulator and Level & AM Feedback Loop Cé
Frequency Converter c7
Output Amplifier C8
RF Attenuator C8
Prescaler Cc9
Frequency Counter c9
Modulation Unit Cl4
Sweep Generator Ccl4

Power Supply C15
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VOLTAGE CONTROLLED OSCILLATOR (VCO)

The oscillator is a push=pull configuration ensuring a low harmonic distortion.
The active elements consist of two matched low noise FET -transistors (Q1A - B).

The oscillator tank circuit contains four matched variable capacitance diodes, CRI1
to CR4, which give an almost linear frequency voltage variation ensuring low FM
distortion and constant FM deviation across the bands. The diode CR5 compensates

for temperature variations by providing a temperature dependent bias voltage to the

diodes CR1 to CR4,

The RF signal is fed through a buffer amplifier, Q3 and Q4, to the following AM~-
Modulator stage. The buffer amplifier prevents frequency pulling of the oscillator
circuit from the AM-Modulation stage. The output level of the buffer amplifier is
rectified by CR6 and the dc signal is then applied to the local automatic level
control (a.l.c.) loop, Q5 and Q6, to hold the RF harmonic distortion low. The
time constants in the a.l.c. loop are carefully choosen to keep the noise low. The

output level of the buffer amplifier is adjusted by R23.

FREQUENCY CONTROL UNIT

The frequency range 0.15 to 30 MHz is divided into five overlapping bands. A
special band is provided for the FM IF frequency (10,7 MHz), The UHF band ranges
form 86 MHz to 130 MHz.

Each band is selected by the frequency switch. Within each band the frequency is
continuously tuned by means of a ten-tun conductive plastic potentiometer R43,

which provides an infinite resolution.

The voltage for the frequency tuning is taken from a highly stabilized regulator to
obtain a stable frequency with low FM noise. The regulated voltage is adjusted with
R14 and R29 to cover the specified frequency ranges. To ensure against the pick up

of noise and hum, the voltage regulator is placed close to the frequency control cir-

cuit and the VCO.

Frequency modulation and frequency sweep is introduced (via terminal 36, QA1) by
superposing the modulation or sweep signal to the dc-signal which determines the

carrier frequency. In order to keep the frequency deviation or sweep width constant
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when tuning throughout the frequency ranges, the modulation or sweep signal is
intfroduced in a way which compensates for the small non-linearity of the carrier

frequency/voltage relationship.

The frequency range switch selects the sweep width (via terminal 4a) and the sweep

frequency according to which frequency band is selected.

Within the frequency range 0.15 to 0.4 MHz, a compromise is made between a
high AM modulation frequency and a low carrier frequency. Within this range the
slew rate of the RF detector at the Output Amplifier is limited by grounding the
circuit through FL16 and the frequency range switch. The maximum modulation fre-
quency must be limited in accordance with the specifications, otherwise serious

distortion will take place.

The frequency range switch controls (via terminal 5b) the ON/OFF position of the
Frequency Converter by setting the correct dc levels to terminals FL7, FL12 and
FL13 on the RF box. The Frequency Counter resolution is controlled via terminal 5b.
In the REMOTE position, the input for the carrier frequency control is connected to
the REMOTE connector on the rear panel. DC voltages derived from the regulator

are also fed to the connector.

This permits the generators internal modulation facilities to be used also while exter-

nal frequency programming is used.

FM=modulator and level and AM feedback loop

The AM modulator circuit is used for amplitude modulation and automatic level stabi-

lisation.

The amplitude modulation is performed by controlling the dynamic resistance ratio of
the two PIN-diodes, CR1 and CR2, by means of the bias current through the diodes.
The automatic level stabilization is obtained by controlling the dynamic resistance of

the PIN-diode CR3.

The RF amplifier Q1 and Q2 serves two purposes; it compensates the loss in the PIN-
diodes, and it provides a low impedance for the amplitude modulation diodes, reduc -

ing the incidental FM,

The switching diodes CR4 and CR5 select whether the signal should pass through the
Frequency Converter or directly to the Output Amplifier. The switching diodes are

controlled from the frequency range switch.
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The level and AM feedback loop is designed to achieve a good envelope distortion
figure, and to maintain a constant modulation depth and constant RF level, with

a varying carrier frequency.

The feedback is taken via a summing amplifier from the RF detector which is con-
nected to the output terminal of the Output Amplifier. The summing amplifier (QAT)
and the RF detector (CR5, CR6) are located on the Output Amplifier PC-board.

From the summing amplifier the feedback signal passes through a low pass filter com-
posed of FL15, C1, L1 and FL6 to the AM-modulator stage. The slew rate of the
RF selector is controlled by the bias current through the resistors R32, R33 and R34.

CR7 and CR8 compensate for temperature drift of CR5 and CRé, and thus ensure that

the RF output level is independent of temperature variations.

Frequency Converter

The Frequency Converter PC-board contains four parts: The mixer QA1, the 100 MHz
crystal controlled oscillator, a low pass filter, and an amplitier (Q2, Q3, Q4) which

compensates for the losses in the mixer.

The input signal to the Frequency Converter, ranging from 100.15 MHz to 130 MHz,
is balanced in the transformer L2 and is applied to the mixer, where it is mixed with
the 100 MHz crystal controlled signal giving a difference frequency of 0.15 MHz to
30 MHz aofter fittering.

The 100 MHz local oscillator signal is balanced by means of the resistors R8 and R9.
The mixer is of the transistor multiplier type, which gives excellent spurious rejection
when driven by properly chosen input signal levels. The mixer is followed by a non-
symmetrical low=-pass filter having a cut off frequency of 30 MHz. Additional filter-
ing is provided in a similar filter placed on the output amplifier PC~board. The
amplifier has a grounded base transistor (Q2) in the input stage to assure a good

termination of the low pass filter.

The ON/OFF position of the Frequency Converter is controlled by the PIN-diode
switches (CR4, CR5 on the AM-modulator PC=board and CR], CRy and CRg located
on the Output Amplifier PC~board). The switches are controlled from the Frequency

Control circuit. In the ON position, the PIN-diodes act as linear low-ohmic resi=
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stors and introduce no distortion as long as the frequency is high. All PIN-diodes,
except one (CR] on the output amplifier PC-board), are always working at high fre-
quencies. To prevent distortion from CR] at low frequencies, this diode is current
driven from the output transistor Q4. The DC-current to Q4 is supplied partly via
CR]. The crystal controlled oscillator has an additional output which offers frequen-
cy division in a divide-by-ten prescaler, and is used as a reference frequency for the

Frequency Counter.

Output Amplifier

The Output Amplifier PC=board includes the filter and switching diodes, CR, and
CR3, for the Frequency Converter. It also includes the output amplifier, the RF-
detector, CR5 and CRé, and the summing amplifier (QA1) for RF-level stabilization

and amplitude modulation.

The Output Amplifier which covers the frequency range 0.15 to 130 MHz consists
of a pre-amplifier, Q1 and Q2, and a class B output stage Q5, Q, and Q7. The
dc-potential of the output stage is stabilized by a dc-cmplifier,Q3 and Q4. The
output stage is capable of delivering an output power level which is sufficient to
compensate for insertion loss in the RF attenuator and simultaneously to provide up
to 2V EMF in amplitude modulation peaks (100%) at the RF OUT connector. A
low-pass filter following the output stage decreases any harmonic distortion present
at high carrier frequencies. The RF output level is adjusted by the trimmer poten-

tiometer R39.

RF Attenuator

The Attenuator is a resistive variable voltage divider having an output impedance
which is mearly independent of the attenuator setting. Only at the upper 10 dB

of output level is that a slight departure from the nominal valve of output impe-
dance.

By means of the RF attenuator, the output level is continuously variable over a

140 dB range. Due to the automatic level stabilization, the source EMF is always

calibrated and is independent of the carrier frequency setting.
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Prescaler

There are two identical divide-by-ten prescalers. One for the VCO frequency 86 to
130 MHz and the other for the 100 MHz signal from the crystal controlled oscillator,
Each consists of a buffer/preamplifier followed by an ECL frequency divider.

The prescalers deliver the input frequency (8.6 to 13 MHz) and the reference frequen-

cy (10 MHz) for the Frequency Counter.

Frequency Counter

Primarily the purpose of the frequency counter is to count and display the RF output
frequency of the Signal Generator. In addition, it includes circuits for generation of
synchronizing pulses for the sweep generator to synchronize the sweep to the counting

period. This provides a non-blinking frequency display when sweeping the RF frequency.

Count QD9
Signal Signal - ‘gute
8.6 to 13MHz Condit. :>>—. :8 —{ Count
Enable QD8
Reset
Outputs to [ —&— > —— » Counter
sweep gen. | —a— Counter >- 078 GZF1201
S nt l{ > Control BCD
weep controlq _o | Logic ‘U . Qp Counéer le— Carry
Counter resolution ——gp— ﬂgwer- 10.000
and decimal point
1kHz 4100Hz ——®|Latch
Reference_| Signal o :10
oMz + ["'710000>** 8cp > Digit Select
10MHz Condit. BCD
1/2QD3 * —» output
I —

2] 20[22] 23
Anode-drivers Gating
l

7Segment
AD10}deco eVdriver

Display H

Fig. C2. Frequency Counter simplified blockdiagram



Cc10

A simplified block diagram of the Frequency Counter is shown in Fig. C2. Details

are shown in the schematic diagram (drawing 1836-A1).

The circuitry contains a decade counter, QD8, which has a total count capability
of 19999, This capability is extended to 39999 by adding an extra BCD counter
(QD188B), a latch (QD15A) and gating networks.

In addition to QD8 the counter includes latches which update when the TRANSFER
input is high. It contains a multiplexer which successively passes the information
in the latches to the BCD outputs. The multiplexer is controlled by the three digit
select input lines, QD8/15, 16, 17, which simultaneously, via QD5,/12, 13, 14,
controls the anode-drivers for the display. This means that the five digits in the
display are strobed and only one digit displays at a given time. The digit select
signals are derived from the reference frequency by means of QD3. Fig. C3a shows

waveforms for the digit select and display strobing.

In operation the input signal, 8.6 to 13 MHz, is converted to TTL compatible logizc
and gated via the divide-by-eight counter QD9 to the counter input QD8/14. The

counting is controlled as the Counter Control Logic in the following way:

1.  The counter is reset to 00000 by a RESET pulse

2.  Counting is initiated by enabling the Count Gate, QD14/1,2,3.

3.  Counting is ended by disabling the Count Gate.,

4.  The counter state is transferred to the latches by the TRANSFER pulse.
5

. The counter is reset to 00000 and is ready for a new count cycle.

Waveforms for the counting cycle are shown in Fig. C4a. When the counter resolu-
tion is 1 kHz the complete counting cycle lasts 100 ms. When the counted resolution

is 10 kHz the counting cycle lasts 10 ms.

The counter resolution is controlled from the Frequency Control Unit by applying a
high or a low logic level to terminal 11/1 on the Frequency Counter PC-board, there-
by feeding a 1 kHz at a 100 Hz signal, derived from the 10 MHz reference frequency
QD3, unto the Counter Control Logic.

The 1 kHz resolution is used when the Frequency Converter is ON. Because the signal
to the counter is taken ahead of the Frequency Converter, the frequency fed into the

counter is 100 MHz above the frequency of the actual output signal. Normally there
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is no problem, because the "one hundred" MHz digit does not exist when the frequen-
cy resolution is 1kHz. If for some reason there is an error which makes the output

frequency from the VCO, and hence the input, to the counter (before the divide-by-
ten prescaler), lower than 100 MHz an "underflow pulse" resets the counter to 00.000.
However, this situation will not occur as long as the signal generator is in correct

working order,

Synchronizing signals for the frequency sweep generator are shown in Fig. C36 (for
sweeping within the frequency range 10 to 11.5MHz), and in Fig. C40 for sweeping

all the other frequency ranges.



Ci2

QD3
—

2 3 4 5 6 7 8 9 0 pin no.

5 I Y RS

Q¢ 13

f_'—l_l__l_l_ 0g 12
|
| :
|
[T 1

Qp

input

Truth table for
Digit select QD8

|
| ,
| pin no.
l | 15 |17 | 6 |pigit
] l | | T
| | & Q7 [ L|L|L|Dy|LsD
o
| | | $ Q | H|L|L|D
| l g
I L Q L H L D
| | & ?
; : r——l_:__ 2 9 |H|H|L]|D
[=}
5
| | [ 1T 13 ay | X | x | H | Dg
i | | MSD
. . .
} Fig. C3a Digit Select and Disp'lay Strobing
| | |
| | Trigger signal
for one shoot
_j L f | multivibrator
| | (MARKER TRIG)
{ + L I +— Trigger for
| | | FlipFlop QD158
| | | SquarFe wave
lf from Flip Flop
: 10!’1’15 1 QD158
- i »l
| |
J—I l One shoot
multivibrator
0.33ms
—
A <~ Sweep Signal

Fig. C3b Generating of Sweep Signal in Frequency Range

10 to 11.5MHz



C13

QD18A
2ms/0.2ms —
9 0 1 2 3 4 5 6 7 8 9 0 pin no.
ANANNANNNNNN & 2
|
|
S e N e S s (s Y s Y e OV
|
|
| N N
i Qg A
|
' Ir L o s
|
] | L1 o s
I
| |
] | I R
e Count 80|ms/8ms 20ms/2ms
Fig. C4a Some Wave Forms in Counter Control Logic
|
n TRANSFER pulse
ﬂ J—L RESET pulse

Trigger signal
for one shoot
multivibrator
(MARKER TRIG)

|
|
|
|
|
I
|
|
|
|
|
|

t I

|

|

| Trigger for
| Flip Flop QD15B
|

|

Square wave
from Flip Flop
QD158

100ms/10ms

—

L3.6 ms/0.33ms

]
|

I

I One shoot

I IL multivibrator
|
I

I
I
|
Sweep
—1 L Signal =

T = R IO = T

|
N

A W— -

Fig. C4b Generating of Sweep Signal in all Frequency Ranges
except 10 to11.5MHz



Cl14

Modulation Unit

The Modulation Unit contains the LF-oscillator, the peak detector, the modulation

meter and the Modulation Mode switch.

The LF-oscillator QAT, is a Wien' Bridge Oscillator. The amplitude is stabilized by
a thermistor to ensure a very low harmonic distortion. The oscillator frequency can

be set to 400 Hz or 1 kHz by means of the MOD. FREQ. switch.

The amplifier QA3 is coupled as a peak detector, A dc voltage equal to the peak
value of the input voltage to QA3 appears across C10. QA4 drives the modulation

meter.

The Modulation Mode Selector directs the modulation signals to the AM-modulation
loop via the amplifier QA2, or to the FM summing amplifier QA1, which is located
on the Frequency Control Unit. At the same time, the selector connects the modula-

tion signal, via QA3, to the modulation meter.

Sweeping is provided by applying the sweep signal to the FM-summing amplifier. The
sweep width and the sweep repetition frequency depends upon the setting of the fre-
quency range switch, Within the frequency ranges 0.15 to 30 MHz, the sweep width
is £10 kHz. Within the ranges 86 to 130 MHz and 10 to 11.5 MHz the sweep width
is £0.5 MHz, and the sweep repetition frequency is 5 Hz and 50 Hz respectively. In

the Sweep Mode indicator on the front panel shows the sweep width,

Sweep Generator

The Sweep Generator is located on the Power PC-board, and is controlled by signals

from the Frequency Counter in the following way:

A square wave (J1/7) from flip-flop QD15B, is amplified and then integrated by QA3
providing a triangular wave at the output. Each time the output voltage just passes
zero, the FET switch Q12 is switched ON for a defined period. The output voltage
is then reset and held at zero until Q12 is switched OFF, and the sweep then pro-

ceeds.

The ON/OFF position of Q12 is controlled by the one shot multivibrator QD1 which
is controlled from the Frequency Counter via the MARKER TRIG input (J1/3). The
ON period for Q12 is 3.6 ms within the ranges 0.15 MHz to 30 MHz and 0.33 ms

within the range 86 to 130 MHz.
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The sweep width is controlled via terminal J1/8. The complete cycle of the sweep
signal is shown in Fig. C3b for a sweep within the frequency range 10 to 11.5 MHz,

and in Fig. C4b for a sweep in all the other frequency ranges.

Within the ranges 0.15 MHz to 30 MHz, the time for a complete sweep cycle is
200 ms (5 Hz repetition frequency) and within the range 86 MHz to 130 MHz the
time is 20 ms (50 Hz repetition frequency).

The sweep signal is present on the SWEEP OUT connector on the rear panel and

is always i5Vp independent of the sweep width.

Power Supply

The Power Supply consists of a dual regulated supply for the +12V and =12V for

the analog circuits, and a voltage doubler for an unregulated =35V supply.

A separate regulated +5V supply is provided for the logic circuitry.
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Section D Maintenance

DI1. INTRODUCTION

This section provides general maintenance information. Section DIl describes the
Performance Tests and Section D Il the Adjustments. It is recommended to check,

and, if necessary, recalibrate the instrument yearly.

The mechanical construction of the RE101 is such that maintenance in the form of

lubrication of moving parts is not necessary.

To obtain access to the interior of the instrument, please refer to Section Ell,

Dismantling.

RECOMMENDED TEST EQUIPMENT

The equipment recommended for the performance tests, adjustments and trouble-
shooting is listed in Table D 1. The specific instrument types given in column Il
are examples only, and any alternatives which have equivalent specifications may

be used.
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Table D1, Recommended Test Equipment

Instrument Key Specifications Recommended Model
Digital 4 1/2 Digit AC/DC Data Precision
Voltmeter resolution 0.1 mV or less Model 1450

max. voltage at lest 100 V

Power Meter

Impedance 75 Q
Frequency range 0.1 to 130 MHz

Hewlett Packard
type 434A, with
probe type 8483 A

FM/AM

modulation meter

Frequency range:

at least 10 MHz to 130 MHz

Radiometer AFM2
Modulation Meter

Oscilloscope

Dual Mode
DC to 20 MHz

Advance

type OS1000

RF Spectrum
Analyzer

Frequency range:

0.1 MHz to 350 MHz

Hewlett Packard
type 8557 A

LF Oscillator

Frequency range: 10 Hz to 100 kHz
Distortion: <0.5%

Radiometer BKF10

Distortion "Capable of measuring Distortion Analyzer
Meter distortion down to 0.03%
Test Loop 2 tumns
diameter: 25 mm
Frequency Data Precision

Counter

Model 5740
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DIl. PERFORMANCE TESTS

INTRODUCTION

The procedures in this section test the electrical performance of the RE10T - using the
specifications in section Alll as the performance standards. All tests can be performed
without access to the interior of the instrument. The performance tests given in this sec-

tion are suitable for incomming inspection, troubleshooting or preventative maintenance.
Equipment required for the performance tests is listed in table D 1.

Before any tests are performed the instrument should warm up for one hour.

FREQUENCY CONTROL AND VCO TEST

Check the carrier frequency bands using the built-in counter of the RE101. The bands

should cover the nominal range as a minimum requirement.

Band 1 nominal 0.15 MHz to 0.4 MHz
Band 2 nominal 0.4 MHz to 1.8 MHz
Band 3 nominal 1.8 MHz to 10 MHz
Band 4 nominal 10 MHz to 20 MHz
Band 5 nominal 20 MHz to 30 MHz
Band 6 nominal 86 MHz to 130 MHz
Band 7 nominal 10 MHz to 11.5 MHz

Check that the carrier frequency shift is <1 kHz when the Modulation Mode switch is
changed from position CW to position %75 kHz.

RF_ OUTPUT LEVEL TEST

Recommended equipment:

Power Meter: HP 434A
Probe: HP 8483A

Set the RE101 controls as follows:

RF Frequency: 100 MHz
RF VOLTAGE EMF: 100 mV
Modulation Mode: Ccw
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Connect the Power Meter to the RF OUT connector on the RE101.
The output level should be -14.8 dBm into 75 Q (- 13.0 dBm into 50 Q), corresponding

to 50 mV.
Check the output level at the following frequencies:

100 MHz, 86 MHz, 130 MHz, 30 MHz, 10 MHz, 1 MHz and 0.2 MHz.

If the above RF Level checks prove satisfactory, further measurements at other levels

(1V EMF to 1 pV EMF) will normally be superfluous.

RF-LEAKAGE TEST

Recommended equipment:

Spectrum Analyzer : HP 8557A

Test Loop: Two turns, 25 mm diameter
Set the RE101 controls as follows:

FREQUENCY: 100 MHz
RF VOLTAGE EMF: =1mv

Connect the Test Loop to the Spectrum Analyzer.

Permissible Leakage

<1 WV EMF at a distance of 25 mm from the Signal Generator cabinet.

At high attenuator settings the radiation is greater, but this is of no consequence in

practical applications.

RF-HARMONICS TEST

Recommended equipment:
Spectrum Analyzer: HP 8557A

The harmonics of the RF frequency are measured by means of the spectrum analyzer

connected to the RF OUT connector on the front panel of the RE101,
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Permissible Level

Each of the harmonics should be at least 35 dB below the carrier level when the

carrier frequency is within the specified frequency ranges.

NON-HARMONICS SPURIOUS FREQUENCY TEST

Non-harmonically related spurious frequencies can be generated in the Frequency
Converter, They can also be divided from the 100 MHz reference frequency or from

one of the prescalers.

Recommended equipment:

Spectrum Analyzer: HP 8557A

Connect the Spectrum Analyzer to the RF OUT connector on the RE101,

The non-harmonic spurious frequencies is measured by slowly tuning the RE101 through

the frequency ranges.

Permissible Levels

The level of any non-harmonic spurious signals should be at least 80 dB below the

carrier level.

MODULATION OSCILLATOR TEST

Recommended equipment:

Frequency Counter: Data Precision, Model 5741
Distortion Analyzer: Radiometer BKF10 Distortion Analyzer

Modulation Frequency:

Connect the counter to the MOD, SYNC. connector to the rear panel of RE101.

Set the MOD. FREQ. switch to position 1 kHz
Counter Reading: 1 kHz 2%

Set the MOD. FREQ. switches to position 400 Hz
Counter Reading: 400 Hz x2%
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Distortion

Connect the INPUT connector of the BKF10 to the MOD. SYNC. connector of
the RE101.

Read the distortion factor of the 400 Hz and the 1 kHz modulation frequency on
the Distortion Meter,

Distortion factor: max. 0.03%

MODULATION MODE TEST

Recommended equipment:

Modulation Meter: Radiometer, AFM2 Modulation Meter
Oscilloscope: Advance, type OS1000

DVM: Data Precision, Model 1450

LF Oscillator: Radiometer, BKF10 Distortion Analyzer
Distortion Analyzer: Radiometer, BKF10 Distortion Analyzer

The AM and FM modulation depths are detected and measured using the AFM2
Modulation Meter.

Connect the RF INPUT connector of the AFM2 to the RF OUT connector of the
RE101.

Initial settings of the RE101.

The following measurements are performed at MOD., FREQ. 1 KHz and carrier fre-

quency 10 MHz unless otherwise stated.

1. INT, 30% AM

Permissible error: max. 33%

min, 27%

2. INT. AM (0 to 90%)

Permissible error at 80% AM:
max. 84%
min, 76%
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3. EXT. AM. Connect the LF Generator to the EXT. MOD. connector or the

rear panel of RE101, Test the modulation frequency response at 30% AM and
80% AM (EXT. MOD. input level: 10 mVp provides 1% AM).

Permissible error:

30% AM: 43 dB at mod./freq. 40 Hz to 5 kHz for
carrier frequencies > 400 kHz
80% AM: +3 dB at mod./freq. 40 Hz to 3 kHz for

carrier frequencies > 400 kHz

4. AM distortion at 30% AM and 80% AM (internal). Connect the BKF10 Distor-
tion Analyzer to the AF OUTPUT connector on the AFM2,

Permissible error:

at 30% AM: << 0.3% for carrier frequencies <30 MHz
at 80% AM: < 1% for carrier frequencies <30 MHz

5. EXT. AM sensitivity: 0.566 VRM should provide 80% AM

S

Permissible error:

Max. value: 84% AM
Min. value: 76% AM

6. Residual AM

AFM2 setting: FILTER ot 50 Hz to 15 kHz (3 dB)
METER RANGE: 3%
RE101 setting: Modulation Mode at CW

connect a DVM to the AF OUTPUT connector on the AFM2,
Permissible error:

Residual AM: 0.01% RMS (~2 mV RMS on the DVM)

7. Incidental FM for 30% AM (¢t 1 kHz mod, freq.)

Permissible error: < £60 Hz peak
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8. Incidental FM for 80% AM (et 1 kHz mod. freq.)

Permissible error: < £300 Hz peak

9. INT<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>