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Specification
Vertical Deflection (Y)
Bandwidth: DC to 10MHz (-3dB),
DC to 15MHz (-6dB).
Risetime: approx. 3bns.
Overshoot: max. 1%.
Deflection coefficients: 12 calibr. steps,
5mV/cm to 20V/cm in 1-2-5 sequence.
Accuracy better than £5%.
Input impedance: 1MQ Il 25pF.
Input coupling: DC-AC-GD.
Input voltage: max. 500V (DC + peak AC).

Timebase

Time coefficients: 18 calibrated steps,

0.Bus/cm to 0.2s/cm in 1-2-5 sequence,

with variable control uncalibr. to 0.2us/cm.

Accuracy better than £5% (in cal. position).

Normal length of baseline: approx. 7cm.

Trigger System

Source: internal or external.

Slope: positive or negative.

Modes: manual trigger level control,

Automatic Triggering (AT).

Sensitivity: 3mm (2Hz to 30MHz).

external: 0.5-5V, AC only.

Horizontal Deflection (X)
Bandwidth: 1Hz to 1 MHz (-3dB).
Deflection coefficient: approx. 0.75V/cm.
Input impedance: approx. 1MQ Il 25pF.

Component Tester

Test voltage: max. 8.6V rms (open circuit).
Test current: max. 28mA rms (shorted).
Test frequency: 50 resp. 60Hz.

Test circuit grounded to chassis.

General Information

Cathode-ray tube: C 312 P1, 7cm dia.
Accelerating potential: approx. 2kV.
Built-in square-wave generator 1kHz

for probe alignment (0.2V £1%).
Electronic regulation for all important
supply voltages incl. high voltage.

Mains voltages: 110, 127, 220, 237V AC.
Maximum mains fluctuation: £10%.
Mains frequency: 50 to 60Hz.

Power consumption: approx. 27 W,
Weight: approx. 3.7kg.

Dimensions: 114x212x280mm.

Finish: dark grey.

With handle and tilt stand.

Accessories incl.: Manual, a pair of tester
leads (red and black).

Subject to change.

OSCILLOSCOPE HM 307 -4

B Bandwidth DC to 10MHz
B Timebase 0.2us-0.2s/cm

. LPS-Triggering
. Component Tester

The HM307 is a compact light weight single trace
oscilloscope which has been specially designed to meet
the requirements of both the service technician and ad-
vanced amateur. The sweep circuit employs the LPS trig-
ger technique developed by HAMEG. This new technique
gives the instrument outstanding trigger performance far
beyond the bandwidth of the vertical amplifier. All impor-
tant supply voltages are regulated. A principal feature of
the HM 307, which will soon make it an indispensable in-
strument for servicing, is the built-in component tester.
This allows both passive and active components to be
tested while still in-circuit and therefore makes servicing
more efficient and cost effective.

As with all HAMEG instruments the front panel has been
designed for easy operation with all controls clearly iden-
tified. The robust mechanical construction with the carry-
ing handle on the side and the low profile case make it an
ideal service instrument.

Accessories optional
Probe x1; Attenuator Probes x10, x100; various

Test Cables; Demodulating Probe; Carrying Case;
etc.
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Technical Details

General

The technigue offered by the HM307 has been achieved
by the use of monolithic integrated circuits and discrete
semiconductors. The low profile case satisfies the re-
quirements for field service. The internal design of the in-
strument with the majority of the circuit situated on one
printed circuit board and the mechanical construction af-
ford greater serviceability. The 7cm CRT gives an effective
display area of approx. 6x7cm and is complimented by a
graticule scaled in cm divisions. The manual attached to
each instrument gives full technical details. As with most
electron tubes, the CRT develops X-rays. With the HM307
the dose equivalent rate falls far below the maximum per-
missible value of 36 pA/kg.

Vertical Deflection

The measuring amplifier of the HM 307 is provided with a
diode protected FET input. The measuring amplitude is
determined by the 12-step frequency compensated input
attenuator. A monolithic integrated circuit is used for the
first amplifier stage primarily to considerably reduce the
drift of the amplifier. Therefore, there is no need for drift
compensation. The input attenuator and the input stages
are one subassembled unit and easy to replace. The band-
width depends mainly on the final stage. The specified
value refers to -3dB (70% of 40mm). If scaled down
displays are acceptable, then signals of much higher fre-
quencies can be displayed. The phase delay distortions
which mainly occur in the final stage are compensated by
several RC networks.

Timebase

The trigger and sweep circuit of the HM307 uses the new
LPS technique designed by HAMEG. A principal benefit of
this technique is the stable and reliable triggering up to
30MHz. This is achieved by the use of monolithic in-
tegrated circuits. Unlike past methods of triggering the trig-
ger signal is fed to a voltage comparator with TTL output.

Examples of test displays

Z-diode below 8 volts

Short-circuit

The voltage jump is used as a triggering edge for logic con-
trol. The core of the sweep circuitry is a dual data flip-flop
controlling the charging circuit, the unblanking, and the
triggering, considering the switching state of the automatic
sensor. When the trigger level control is turned to “*AT""
position (Automatic Triggering) a baseline in the absence
of an input signal will be continuously displayed. The
unblanking for the CRT is controlled by a voltage-proof
opto-coupler.

Miscellaneous

All important supply voltages are regulated. The high
voltage of 2000V for the CRT is generated by a voltage
quadrupler circuit. The HM307 is set for 240V ac. For
other mains voltages two soldered jumper connections on
the power transformer must be changed. A built-in 1kHz
square-wave generator is provided for probe alignment
and may also be used to check the calibration of the
Y-amplifier. Using an attenuator probe X10 the height of
the displayed signal is 4cm at 5mV/cm sensitivity.

Tester Operation

The change-over from oscilloscope operation to compo-
nent tester is achieved by actuating the ""GD’’ push but-
ton. The result of the test is displayed on the screen. The
displayed maximum values of height and width are con-
stant. The limits of test voltage and short-circuit current are
max. 8.6V rms max. 28mA rms respectively. Therefore,
general purpose components cannot be damaged by the
tester. Beside discrete components the tester can also
check semiconductors in-circuit. For trouble-shooting of
complex circuits it is possible to locate faults by comparison
with other devices.

During the test operation it is not necessary to change the
oscilloscope settings. Therefore, after release of the "'GD"’
push button oscilloscope operation can be continued im-
mediately.

Transistor base-emitter
paralleled to 1uF + 680Q

Transistor base-collector
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This frequency compensated attenuator probe should be used
when the circuit under test is a high impedance source or the
signal voltage exceeds 100 Vpp. It should be noted that the
probe reduces the input voltage by a factor of 10. The probe
can be connected to the test circuit by a removable sprung
hook, and an integral ground lead with an insulated crocodile clip.

Specification

Attenuation x10. Bandwidth DC-100MHz. Risetime 3.bns. Max. input
voltage 600V (DC + peak AC). Input impedance 10 Megohm. Input capaci-
tance 10.3-13.6 pF. Compensation range 10-60pF. Cable length 1.5m.
Accessories supplied: Sprung Hook, Trimming Tool. HZ 30 Oscilloscope Probe x 10

The HZ 35 is a straight through probe without attenuation and
therefore allows the full sensitivity of the oscilloscope to be used.
Due to the probe capacity it is only recommended for use with
relatively low impedance and low frequency sources. This probe
is connected to the test circuit by a sprung hook and integral
ground lead with an insulated crocodile clip.

Specification

Bandwidth DC-10MHz. Max. input voltage 600V (DC + peak AC). Input
resistance equal to the oscilloscope resistance. Input capacitance 47 pF +
oscilloscope input capacitance. Cable length 1.5 m.

Accessories supplied: Sprung Hook, BNC Adapter. HZ 35 Oscilloscope Probe x1

The HZ 36 is a switchable probe offering both x10 and x1
operation. In the x 10 mode the characteristics are the same as
the HZ 30. In the x 1 position the cable capacity will act asa load
on a high impedance source, however the maximum sensitivity
of the oscilloscope can be fully utilized. The reference position
enables a ground reference level to be set. In this mode the os-
cilloscope input is grounded.

Specification

Attenuation x10 same as HZ 30 spec. x1 operation: Bandwidth DC-10 MHz.
Max. input voltage 600V (DC + peak AC). Input resistance equal to the
oscilloscope resistance. Input capacitance is 40pF + oscilloscope input
capacitance. Reference position: probe tip grounded via 9 Megohm, oscillo-
scope input grounded. Cable length 1.5m.

Accessories supplied: Sprung Hook, Trimming Tool, BNC Adapter, Insulat- &
ing Tip, IC Tip. HZ 36 Switchable Probe x10/x1

Z110/79
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For the measurement of voltages between 500V and 1500V it
is essential to use the HZ 37 x 100 attenuator probe. It should
be noted that if voltages greater than 600V are applied to the
HZ 30, HZ36 and HZ 38 probes then serious damage to the
probes and the oscilloscope input will occur. When using the
HZ 37 the input voltage to the oscilloscope is reduced by a
factor of 100.

Specification

Attenuation x100. Bandwidth DC-50MHz. Risetime 7 ns. Max. input
voltage 15600V (DC + peak AC). Input resistance 9.1 Megohm. Input
capacitance approx. 4.6 pF. Compensation range 12-48 pF. Cable length
1.5m.

Accessories supplied: Sprung Hook, Trimming Tool, BNC Adapter, In-
sulating Tip, IC Tip.

The HZ 38 is a x 10 attenuator probe which has been specially
designed for the investigation of relatively high frequency signals.
As the risetime of the probe is added geometrically to that of
the oscilloscope it should not be greater than 20% of the oscil-
loscope risetime. The HZ 38 is recommended for use with in-
struments quoting a bandwidth of 40MHz or more, as the ef-
fective bandwidth of the oscilloscope will not suffer reduction
by the probe.

Specification

Attenuation x10. Bandwidth DC-200MHz. Risetime 1.7 ns. Max. input
voltage BO0V (DC + peak AC). Input resistance 10 Megohm. Input ca-
pacitance approx. 13 pF.Compensation range 12 -48 pF.Cable length 1.5 m.
Accessories supplied: Sprunk Hook, BNC Adapter, 2 Ground Leads,

HZ 38 Oscilloscope Probe x 10

The HZ 39 Demodulator Probe is particularly suitable for the
display of the AM content of RF signals, and as a detector for
swept-frequency voltages. The main circuit component is a
peak to peak rectifier with a capacitor input. For RF suppres-
sion the output signal is derived via a low-pass filter. For cor-
rect operation the probe must be terminated by 1 Megohm
(oscilloscope input resistance with DC coupling). If AC coupling
has to be used then a separate 1 Megohm resistor will be re-
quired to achieve the neccessary DC bias voltage for the diodes.

Specification

Bandwidth approx. 35kHz to 2560 MHz. RF input voltage range 0.25 Vrms
to 40Vrms. Max. input voltage 200V (DC + peak AC). Output polarity
positive. Cable length 1.5 m.

Accessories supplied: Sprung Hook, BNC Adapter.

HZ 39 Demodulator Probe

Z210/789
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This adapter is designed to meet applications where it is necces-
sary to connect 4 mm plugs to an instrument with a BNC input
socket. The HZ20 is solidly constructed and versatile incor-
porating a BNC male plug to dual 4 mm binding post. The bind-
ing post mounting can be rotated so that the adapter can be
positioned to avoid obstructing front panel controls.

Specification

Dimensions (mm) length 42, width 3b, depth 18. Standard BNC male plug.
Two 4 mm binding posts 19 mm between centres. Maximum input voltage
500V (DC + peak AC). HZ 20 Adapter Binding Posts to BNC

The HZ 22 is a 50 ohm through termination with a BNC female
socket to receive the test cable and a BNC male plug for con-
nection to the oscilloscope. This termination should be used to
terminate signal generators and koax -cables which have a 50 ohm
characteristic impedance. For correct operation the termination
must be connected directly to the oscilloscope input, otherwise
the test signals, irrespective of its fundamental shape, will be de-
formed. The termination should also be used for the accurate
measurement of high frequency sine wave signals (to avoid stand-
ing waves). The HZ 22 should not be employed when a compen-
sated attenuator probe is used.

Specification : -
Dimensions (mm): 14x20x62. Max. load 2 W. Max. voltage 10Vrms. ~ HZ 22 50 ohm Through-Termination

When setting the frequency compensation of an oscilloscope
input attenuator with a 1 Megohm input resistance a screened
x2 input attenuator must be used. The HZ 23 is a compact
attenuator with a BNC male plug for connection to the oscillo-
scope vertical input, and a BNC female socket for connection
to the coaxial cable from the oscilloscope calibrator. In series
with the centre connections of the plug and socket is a 1 Meg-
ohm resistor paralled by a ceramic trimmer capacitor. The
trimmer can be adjusted to equal the input capacitance of the
oscilloscope, then the impedance of the HZ 23 is equal to the
specified input impedance of the oscilloscope under test.

Specification
Dimensions {(mm) 62 x 21 x 15. Fixed resistor 1 Megohm. Capacitance com-
pensating range 12 -48 pF. Max. voltage 250 V (DC + peak AC). HZ 23 Input Attenuator x2
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The HZ 32 coaxial test cable is designed to facilitate connection
between an oscilloscope and instruments with 4 mm sockets.
However, this combination of BNC- 4 mm can be used for many
other applications. For example when investigating AF signals
from a high impedance source the possibility of hum pick-up
and crosstalk is greatly reduced as the signal input 4 mm plug is
completely screened. Both the BNC and 4 mm signal plug have
anti-kink mouldings while the 4 mm earth lead is fine stranded
wire, to minimize the risk of the cable breaking.

Specification
Cable length 1.15m. Cable capacitance 120 pF. Characteristic impedance
50 ohm. Max. voltage 500V (DC + peak AC).

HZ 32 Test Cable BNC- 4 mm

The HZ 34 is a coaxial test cable terminated with BNC male
plugs at each end. Today the BNC connection system is the most
widely used type in the commercial electronics field, and the
HZ 34 gives the user a test cable with specified characteristics.
To minimize the possibility of cable breakage both BNC plugs
are protected by anti-kink mouldings.

Specification
Cable length 1.2m. Cable capacitance 126 pF. Characteristic impedance
50 ohm. Max. voltage 500V (DC + peak AC).

HZ 34 Test Cable BNC-BNC
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When the oscilloscope is used for field service applications the
HZ 43 carrying case will prove to be invaluable, as it has been
designed to protect the instrument and provide storage for acces-
sories and tools. The carrying case is manufactured from hard
wearing material, the base of the case has a thick shock absorb-
ing lining which protects the instrument against rough handling.
One side of the case has a compartment which can be used to
carry accessories, tools and spares. Dimensions for the carrying
case are 260 x 210 x 460 mm, while the compartments measure-
ments are 260 x 210 x 50 mm. The instrument handle is used for
carrying minimizing the stresses applied to the carrying case.

Suitable for HM 312, HM 412 and HM 512 oscilloscopes. Special model for
HM 812 oscilloscope on request.

The HZ 44 Carrying Case has been specially designed for the
smaller instruments in the HAMEG range, though of course it
may be used for other instruments of a similar size. It also con-
tains a compartment which can be used for accessories and tools.
The case is manufactured from a hard wearing material. A leather
shoulder strap, with a protective pad, is fixed to the case, this
is particularly advantageous if other equipment has to be carried.
Ventilation holes are provided in the case so that instruments
with a maximum consumption of 30 Watts can be operated in
the case. Overall dimensions are approx. 300 x 125 x 300 mm,
accessory compartment approx. 120 x 40 x 280 mm.

Suitable for HM 307, HZ 62 and HZ 64 instruments. HZ 44 Carrying Case
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Under high ambient light conditions it may be found that the
contrast of the display is diminished, also problems can some-
times be caused by unwanted reflections on the graticul’
most cases the HZ 47 Viewing Hood will overcome these .. o-
blems as it shields the display area, substantially increasing the
contrast, and decreasing the possibility of reflections. TheHZ 47
has four sprung clips which easily locate into ~'nts on the oscil-
loscope bezel.

Suitable for HM 312, HM 412, HM 512 and HM 812 oscilloscopes.

HZ 47 Viewing Hood

26 10179
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OPERATING INSTRUCTIONS

General Information

The HM307 is an oscilloscope, which has been
specially designed to meet the needs of the Service
Technician and amateur, who may not be fully ex-
perienced with the application of this type of instru-
ment. All the front panel controls and connectors are
clearly identified and logically arranged so that after a
short period of time the operator will be completely
familiar with the oscilloscope. However, it is recom-
mended that even experienced users should read the
following instructions thoroughly, as they include im-
portant information concerning the operation of the
instrument.

The front panel is subdivided into three sections
which correspond to the main functions of the instru-
ment. Immediately below the CRT is a section which
contains a combined mains on/off switch and intensi-
ty control, the focus control is also located in this
section. The vertical amplifier controls together with
the component tester input sockets are located in the
section to the right of the CRT. The next section in-
corporates the timebase and trigger controls together
with the horizontal position control. The detailed
design of the HM307 is such that even incorrect
operation should not cause serious damage. All push
buttons control only minor functions. However, it is
recommended that before operating the instrument
all push buttons are in the ““out’’ position, after this
the required mode of operation will determine which
buttons should be depressed. For a better under-
standing of these Operating Instructions the front
panel picture at the end of the manual can be unfold-
ed for reference alongside the text.

The HM 307 will accept all signals in the range from
DC (direct voltage) to at least 1OMHz. For sine-wave
voltages the upper frequency limit will be as high as
20-25MHz. However, in this higher frequency range
the vertical display height on the CRT is limited to be-
tween 10-20mm. In addition, problems of time
resolution will also arise. For example, with a 10MHz
signal and the timebase set at the fastest speed
(0.2us/cm), one cycle will be displayed every 5mm.
The accuracy for indicated values in both the
horizontal and vertical axis is £5%. Therefore, all
values to be measured can be determined relatively
accurately. However, it should be remembered that

from approx. 3MHz upwards the measuring error will
increase as a result of loss of gain. At 7MHz this
reduction is approx. 10%. Thus, approximately
11% should be added to the measured voltage at
this frequency.

The chassis and case of the instrument are directly
connected to the earth contact of the power plug and
thus to the non-fused earth conductor of the mains
supply. Under certain conditions 50Hz disturbing
voltages can occur in the measuring circuit due to
inter-connection with other mains powered in-
struments. This can be avoided by using a protective
isolating transformer between the mains outlet and
the power plug of the HM307. If an isolating
transformer is not used the instrument must only be
connected to an earth mains socket outlet complying
with the appropriate safety requirements. In accord-
ance with standard safety regulations, the earth wire
must not be disconnected.

If a protective isolating transformer is used for the
display of signals with high zero potential, it
should be noted that these voltages are also con-
nected to the case of the oscilloscope. Voltages up
to 40V are not normally dangerous. Higher
voltages, however, involve a shock hazard. In this
case, special safety measures must be taken and
must be supervised by qualified personnel.

Long term reliability has been ensured by using solid
state circuitry throughout the instrument. However,
the heat generated within the unit is extremely low.
However, in common with all technically advanced
instruments it is recommended that the main
characteristics of the HM307 should be periodically
checked using the Test Instructions at the end of this
manual.

To obtain the maximum life from the cathode-ray
tube, the minimum intensity necessary for the
measurement being undertaken, and the ambient
light conditions, should be used. Particular care is re-
quired when a single spot is being displayed as a very
high intensity setting may damage the fluorescent
screen of the CRT. In addition, switching the
oscilloscope off and on at short intervals stresses the
cathode of the CRT and should therefore be avoided.
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Attention! In spite of the CRT's shielding with
Mumetal, influences on the horizontal trace posi-
tion caused by the earth’s magnetic field cannot
always be avoided. Hard shocks during transport
may also cause a slight rotation of the CRT, in both
cases, a centred trace on the graticule will not
align exactly with the horizontal centre line. Loca-
tion of the cause and the required correction to the
CRT position are described in the Service Instruc-
tions.

Warranty

Before being shipped, each instrument must pass a
quality control test of 10 hours. Invariably every early
failure can be detected by means of intermittent
operation during this test. Nevertheless, a compo-
nent may fail only after a longer period of operation.
Therefore, all HAMEG instruments are covered by a
one vyear warranty against faulty components or
workmanship, provided that no modifications have
been made to the instrument. It is strongly recom-
mended that if the instrument has to be dispatched
by rail or post that the original packing is used. We
regret that transportation damage due to poor pack-
ing is not covered by the above warranty.

Operating Conditions

Admissible ambient temperature range during opera-
tion. +10°C to +40°C. Admissible ambient
temperature range for storage or transportation:
—40°C to +70°C.

If condensed water exists in the instrument it should
not be operated before acclimatization is achieved. In
some cases (an extremely cold oscilloscope) about 2
hours should be allowed before putting the instru-
ment into operation. The instrument should be placed
in a clean and dry room. In other words, it is recom-
mended that the instrument should not be used in ex-
plosive, corrosive, dusty, or moist environments. The
instrument may be operated in any position,
however, the convection cooling must not be im-
paired. Therefore, when the instrument is in con-
tinuous operation it should be used in the horizontal
position preferably on its tilt stand.

First-Time Operation

On delivery the instrument is set to operate on 240V
AC mains voltage. Other voltages may be set by
changing the tappings on the mains transformer. The
mains fuse has to match the selected mains voltage
and if necessary should be replaced. The method of
mains voltage change-over and the specified type of
the mains fuse are described in the Service Instruc-
tions.

To obtain a display, all push buttons should be in
the ‘‘out’’ position before commencing to use the
instrument, also all blue coloured controls should
be set in the fully anti-clockwise position,
’Variable’’ control in ‘‘C’’ and “‘Level’’ control in
AT"’ position.

The markers on the grey knob caps should be setin
the vertical position {mid-range).

The instrument is switched on by rotating the “’In-
tens.”” control, located below the CRT, clockwise.
An LED indicates that the instrument is on. If a trace
is not visible after a short warm-up time of one
minute it is possible that the "’Intens.”’ control needs
to be increased (rotate clockwise) or the sweep
generator is not triggered. Also, the "’Y-Pos.”" control
may be incorrectly set. All knobs and switches should
again be checked to ensure that the correct positions
have been selected. Moreover, particular attention
should be paid to the ""Level’’ control. In the absence
of an input signal the baseline will only be displayed if
this control is in the fully anti-clockwise and locked
position ""AT"" (Automatic Triggering). If only a spot
appears (Caution! The CRT phosphor could be.
damaged under this condition.) probably the push
button for ""Hor. ext.”” is depressed. If this is so, it
should be released. Now, the baseline should appear
and the “‘Intens.”” control should be adjusted for
average brightness, while optimum sharpness is ob-
tained by adjusting the ""Focus’’ control. At the same
time the push button marked ‘GD’" should be
depressed. In this position the input to the vertical
amplifier is shorted preventing the intrdduction of un-
wanted signals. It should be noted that in the "'GD"’
position any signal applied to the vertical input is not
shorted, therefore preventing damage to the circuit
under investigation.
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Type of Signal Voltage

Any signal whose frequency spectrum is below
10MHz can be displayed on the HM307. The
display of simple electrical processes such as
sinusoidal RF and AF signals or 50Hz ripple voltages
poses no problems. However, when square or pulse
shaped signals are displayed it must be remembered
that their harmonic content must also be transmitted.
Therefore, when displaying this type of signal the
bandwidth of the vertical amplifier must be con-
siderably higher than the repetition frequency of the
signal. An accurate evaluation of such signals with
the HM 307 is therefore only possible with signals up
to a maximum of 1 MHz repetition rate. Greater prob-
lems can occur when composite signals are to be
displayed, especially if they do not contain any
suitable level components at the repetition frequency
which can be used for triggering. This occurs, for ex-
ample, with burst signals. To obtain a reliably trig-
gered display in this case, it may be necessary to use
the timebase fine control. Television video signals are
relatively easy to trigger at line frequency. However,
when investigating signals at frame frequency, the
“‘Level’’ control should be used with extreme care to
find the correct trigger point, it may also be
necessary to use the timebase variable control.

For optional operation as an AC or DC voltage
amplifier, the vertical amplifier is provided with an
““AC/DC"’ push button. The DC range should only be
used if the acquisition of the DC voltage content of
the signal is absolutely necessary. However, when
investigating very low-frequency pulses, disturbing
ramp-offs may occur with AC coupling. In this case,
if the signal voltage is not superimposed on a high DC
voltage level, DC coupling {push button depressed) is
to be preferred. In other cases, a capacitor of ade-
quate capacitance, to block the DC level, must be
connected before the input to the vertical amplifier
(with DC coupling). This capacitor must have a suffi-
ciently high breakdown voltage. DC voltages are
always measured in the *'DC’’ position. DC operation
is also recommended for the display of logic and
pulse signals, particularly if the duty cycle per-
manently changes during operation. Otherwise the
display will move up and down with any change.

Amplitude Measurements

In general electrical engineering, alternating voltage
data normally refer to effective values {rms = root-
-mean-square value). It is therefore important to
remember that the signal magnitudes and voltage
designations in oscilloscope measurements always
refer to the peak-to-peak voltage {(Vpp). The latter
corresponds to the real potential difference between
the most positive and most negative points of a signal
wave-form.

If a sinusoidal wave-form displayed on the oscillo-
scope screen is to be converted to its effective (rms)
value, the resulting peak-to-peak value must be divid-
ed by 2x)/2=2.83. Conversely, it should be ob-
served that sinusoidal voltages indicated in Veff
(Vrms) have 2.83 times the potential difference in
Vpp. The relationship between the different voltage
magnitudes can be seen from the following figure.
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Voltage values of a sine curve
Vrms = effective value;, Vp =simple peak or crest value
Vpp = peak-to-peak value; Vmom = momentary value

The minimum signal voltage required on the vertical
input for a display of Tcm amplitude is bmVpp.
However, smaller signals can be displayed. The
deflection coefficients on the input attenuator,
designated by “"Y-AMPL."’, are indicated in mV/cm
or Vicm. The magnitude of the applied voltage is
ascertained by multiplying the selected deflection
coefficient by the display amplitude in cm. If an at-
tenuator probe X10 is used, a further multiplication
by 10 is required. With direct connection to the Y in-
put signals up to 120Vpp may be displayed. If the
applied signal is superimposed on a DC (direct
voltage) level the total value (DC + peak value of the
alternating voltage) of the signal on the input must
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not exceed +500V. The same limit applies to normal
attenuator probes X10, the attenuation ratic of
which allows signal voltages up to approximately
1,000Vpp to be evaluated. Voltages up to approx-
imately 3,000Vpp may be measured by using the
HAMEG type HZ37 high voltage probe which has an
attenuation ratio of 100:1. If a normal X10 probe is
used to measure higher voltages there is the risk that
the compensation trimmer bridging the attenuator
series resistor will break down, causing damage to
the vertical input circuit of the oscilloscope.
However, if for example only the residual ripple of a
high voltage signal is to be displayed on the
oscilloscope, a normal X10 probe is sufficient. It is
important to remember that in this case an ap-
propriate high voltage capacitor (approx. 22-68nF)
must be connected in series with the input tip of the
probe.

Time Measurements

Generally all signals to be displayed are periodically
repeating processes and can also be designated as
periods. The number of periods per second is the
recurrence frequency or repetition rate of the signal.
One or more signal periods or even part of a period,
may be shown as a function of the adjustment of the
“TIMEBASE'" switch. Its time coefficients are in-
dicated in ms/cm and us/cm. Accordingly, the dial is
subdivided into two sectors. The duration of a signal
period or portion of the wave-form is ascertained by
multiplying the relevant time {in cm) by the time coef-
ficient selected on the “"TIMEBASE’' switch. The
time fine control marked “’Variable’” must be in its
calibrated position for accurate measurement (con-
trol fully anti-clockwise, arrow pointing to the left).

The timebase sweep speed can be increased by a
factor of at least 2.5 by rotating the **Variable’' con-
trol fully clockwise. In this case it should be
remembered that the ascertained time values have to
be divided by 2.5 to 3.

When investigating pulse or square wave-forms the
critical feature is the risetime of the voltage step. To

ensure that transients, ramp-offs, and bandwidth

limits do not unduly influence the measuring ac-
curacy, the risetime is generally measured between

10% and 90% of the vertical pulse height. When
possible the amplifier controls should be adjusted so
that the pulse is precisely aligned with two horizontal
graticule lines preferably 4cm apart, as shown in the
accompanying figure. The risetime is given by the
product of the horizontal distance in cm between the
10% and 90% points, and the time coefficient set-
ting. If the variable on the timebase has been used,
this product must be divided by 2.5 to 3. The fall
time of a pulse can also be measured by using this
method. When very fast risetimes are being
measured, the risetime of the oscilloscope amplifier
has to be deducted from the measured time value
geometrically. The risetime of the signal can be
calculated using the following formula:

t = 'I/ ttot2 — tosc?

In this formula ttot is the total measured risetime, and
tosc is the risetime of the oscilloscope amplifier (ap-
prox. 3b5ns). If tot is greater than 250ns, then tiot
can be taken as the risetime of the pulse, and calcula-
tion using the above formula is unnecessary. The op-
timum vertical display position and the interrelation of
the risetime measuring range to the complete signal
amplitude are shown in the following figure.

AN
4cm ( + } v‘gi% $ $ \
I }
A ays= =
B
)
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Connection of the Test Signal

The signal to be displayed should be fed to the ver-
tical input of the oscilloscope by means of a screened
test cable, stich as the HZ32 or HZ34, or by a X10
attenuator probe. The use of screened cables with
high impedance circuits is only recommended for
relatively low frequencies (up to approx. 50kHz). For
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higher frequencies, and when the signal source is of
low impedance, a cable of matched characteristic
impedance (usually 50Q) is recommended. In addi-
tion, and particularly when investigating square and
pulse wave-forms a resistor equal to the
characteristic impedance of the cable must also be
connected to the cable at the vertical input of the
oscilloscope. When using a 50Q cable such as the
HZ34, a 50Q through-termination HZ2 2 is available
from HAMEG. When investigating square or pulse
wave-forms with fast risetimes, transient phenomena
on both the edge and top of the signal may become
visible if the correct termination is not used. It must
be remembered that the 50Q through-termination
will only dissipate a maximum of 2 watts. If a X10 at-
tenuator probe (i. e. HZ30) is used, no termination is
necessary. In this case, the connecting cable is mat-
ched directly to the high-impedance input of the
oscilloscope. With attenuator probes, even high-
-internal-impedance sources are only slightly loaded
{by approx. 1TOMQ//11pF). Therefore, when the
voltage loss due to the attenuation of a probe can be
compensated by a higher sensitivity setting on the

"HM307, the probe should always be used. Addi-
tionally, the series impedance of the probe also pro-
vides a certain degree of protection for the input of
the oscilloscope amplifier. It should be noted that all
attenuator probes must be compensated in conjunc-
tion with the oscilloscope amplifier in use.

It is important to remember that for the display of
small signal voltages the position of the ground point
on the test circuit can be critical. It should always be
located as close as possible to the measuring point, if
this is not done serious signal deformation may result
from any vagabond currents through the ground
leads or test chassis parts. This also applies to
ground leads of attenuator probes which ideally
should be as short and as thick as possible.

if after connecting the test signal the trace disappears
from the display area, this may be caused by the test
signal’s amplitude being too great for the sensitivity
set on the vertical amplifier i. e. the amplifier is
overscanned. In this case, the ""Y-AMPL."" switch
should be turned anti-clockwise, until the vertical
deflection is only 3-5cm. For signal amplitudes
greater than 120Vpp a X 10 probe should always be
used. If after connecting the signal the intensity of

the trace is low, it is possible that the period of the
test signal is substantially lower than the value set on
the “TIMEBASE" switch. In this case the control
should be turned anti-clockwise to a corresponding
slower time coefficient.

Probe Adjustment

For the undistorted display of signals when using an
attenuator probe the probe must be compensated to
match the input impedance of the vertical amplifier.
This can be easily achieved as the HM307 has a
built-in square-wave generator with a repetition fre-
quency of approx. 1kHz and an output voltage of
0.2Vpp +1%. The method employed to achieve
compensation is as follows. The probe tip is con-
nected to the ‘‘Calibrator’”” output, marked with a
sguare-wave, located in the vertical amplifier section
of the instrument. Adjust the probe trimmer using the
trimming tool supplied, and set the top of the wave-
-form according to the centre figure.

<+
-+~
<+
-+

incorrect correct incorrect

The “TIMEBASE'™ switch should be in the
0.2ms/cm”’ position. If the ""Y-AMPL."" switch is
set to "5mV/cm’’, the display will have a height of
4cm (X10 probe). Since an attenuator probe is con-
stantly subjected to considerable stresses, the com-
pensation should be checked frequently.

Trigger and Timebase

Timebase operation is particularly important in ob-
taining a satisfactory stable display. If the “'Level’”
control is in the ""AT'" position (controt fully anti-
-clockwise), the sweep generator will be triggered
automatically. In this position a baseline will be visi-
ble even in the absence of a signal voltage. In this
automatic trigger mode practically all uncomplicated,
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periodically recurring signals above 30Hz repetition
frequency can be displayed in a stable locked-in con-
dition. Operation of the timebase is then restricted
mainly to adjusting the time coefficient setting.

To obtain a stable display, the timebase must be trig-
gered synchronously with the applied signal. Trigger-
ing can be initiated by the signal itself or by a dif-
ferent, externally applied voltage, which must also be
in synchronism. External triggering is selected by
depressing the push button marked "‘Trigg. ext.”’,
the external triggering signal should be applied to the
input marked *‘Inp. ext.”". Triggering can be selected
from either the rising or falling edge of the applied
signal by using the push button marked "' +/—"", in
the out position triggering is from the rising edge, or
positive-going slope, of the trigger signal.

As already described, uncomplicated signals may be
triggered automatically, i. e. without manual opera-
tion of the "‘Level’’ control. The repetition rate may
also vary in such cases. However, if the pulse duty
factor of a square signal changes drastically, and a
part of this square-wave deforms to a needle pulse,
the operation of the ’‘Level’” control may well
become necessary. With composite signals, the trig-
ger facility is dependent on the occurence of certain
periodically recurring levels. The ""Level’” adjustment
of these signals will require care. If no triggering point
can be found on complex signals even after repeated
and careful adjustment of the *‘Level’’ control, it may
be possible to obtain a stable display by adjusting the
timebase ''Variable’' control. Sometimes it can also
be advantageous to leave the ‘‘Level’” control in the
AT’ position and to use only the *Variable’" con-
trol.

All coefficient settings on the ""TIMEBASE'" switch
are calibrated when the "'Variable’' control is set in
the "“C"" position (control fully anti-clockwise). With
the ""Variable’” control in the right hand stop position
the sweep rate is increased by a factor of at least
2.5, this factor is not precisely calibrated. However,
a maximum sweep speed of approx. 0.2us/cm is ob-
tained when the “"TIMEBASE'" switch is set at
0.5us/cm. The choice of the optimum time coeffi-
cient depends on the repetition rate of the signal be-
ing measured. The number of cycles displayed will
increase with an increase of the time coefficient.

X-Y operation can be achieved by depressing the
push button marked '“Hor. ext.”’, and connecting the
horizontal (X) signal to the “'Inp. ext.”” socket. The
horizontal amplifier is AC coupled, with a sensitivity
of approximately 0.75Viecm. A 10:1 attenuator
probe (e. g. HZ30) is required if an input voltage of
more than 5Vpp is applied to the horizontal amplifier.

Component Tester

With the help of this built-in tester, semiconductors,
capacitors, inductors and resistors can be very easily
tested. Also, integrated circuits may be checked to a
certain extent. The test-result is displayed on the
screen of the oscilloscope. The component’ under

- test can be either in or out of a circuit. However,

when the component under test is situated in highly
complex circuitry the test result may not always be
clear, this is due to the effects of the other com-
ponents, and stray capacitances, in the test circuit.
This problem may be overcome by comparing the
result obtained from the circuit under test with the
results obtained from a sirnilar circuit which is known
to be fully operative.

The component tester facility is selected by depress-
ing the ""GD’"’ switch on the HM307. In this mode
the only controls which function are the “Intens.’”,
""Focus’,, “"X-POS."" and "'Y-POS." controls. To use
the tester only two leads with 4mm banana plugs are
required, these are connected to the sockets marked
“CT". if necessary these may be obtained from
HAMEG under the designation type HZ56. It is also
possible to insert the component directly into the
component tester sockets. When a component is be-
ing tested in circuit it should be disconnected from
earth and any power supply (as the test circuitry of
the HM30Q7 is already connected to the safety earth).
If this is not done then damage could be caused, also
incorrect results may be obtained.

When semiconductor devices are tested several
variations of indication are possible. However, the
main characteristic displayed during these tests is the
voltage-dependent knee caused by the junction
changing from the conducting to the non-conducting
state or vice versa. Three different types of test are
possible on transistors as follows: base-emitter,
base-collector, emitter-collector.
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Normally diodes display the same characteristic as
base-emitter junctions (see Test Patterns). The test
applied to the transistor junction is non-destructive,
as the test voltage applied to this device is limited to a
few volts. Difficulty may be experienced if a transistor
junction has a breakdown voltage which is higher
than the voltage applied by the component tester, for
example with high voltage diodes or zener diodes
with a breakdown voltage above 8 volts. However, it
will normally be found that with a defect there are

major differences within the circuitry under test,

which give a definite indication of the faulty compo-
nent.

The component tester can-also be used for testing
capacitors and inductors. In this mode an elliptical
display is obtained as the voltage and current are not
in phase, the ellipse will be more or less inclined with

a different width is dependent upon the value of the

component under test. Capacitors with values bet-
ween 10nF and 100nF can still be evaluated with
the tester. A more precise measurement can be ob-
tained by comparing the result obtained with that ob-
tained for a known value of capacitance.

When testing resistors, the current and voltage have
the same phase. Therefore, the test results are
displayed on the screen by a straight line which will
be inclined from the horizontal depending upon the
value of the resistor. Using the component tester an
approximate evaluation for resistors up to 50kQQ is
possible. The determination of the actual value of the
conponent will come with experience, or by direct
comparison with a component of known value.

A vertical line is displayed if the component under
test has a short-circuit. Conversely a horizontal line is
displayed if the component under test is open circuit,
or the input to the tester is disconnected.

Maintenance

Within the context of maintenance of the instrument,
it is recommended that some of the important
features and characteristics of the HM307 are
periodically checked. The following Test Instructions
indicate only those tests, which can be performed
_without the use of expensive ancillary instruments.

For more exacting tests the HAMEG Oscilloscope
Calibrator HZ62 is available.  This instrument can be..
used to check the performance of many commercial-
ly available oscilloscopes. The HZ62 is also recom-
mended for the maintenance of large numbers of
oscilloscopes. '

Accessories

Each HAMEG oscilloscope is supplied with an in-
struction manual only. However, a wide range of ac-
cessories which include test cables and probes are
available and should be ordered according to the par-
ticular application.
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TEST PATTERNS

Single Components Single Transistors

Short circuit Resistor 510Q Junction B-C Junction B-E

-n

Mains transformer prim. Capacitor 33uF Junction E-C ET

Single Diodes In-circuit Semiconductors

Z-diode under 8V Z-diode beyond 12V Diode paralleled by 680Q 2Diodes antiparalle!

Silicon diode Germanium diode Diode in series with 56102 B-E parailed by 680Q

Rectifier Thyristor G + A together B-E with 1uF + 680Q Si-diode with 10uF
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SHORT INSTRUCTIONS FOR HM 307-3

First Time Operation

Maeasuring

K1 307-3

Connect instrument to mains supply. Switch on power switch at the
“Intens.”’ control. Light emitting diode indicates operating condition.
Case and chassis of instrument are connected to Safety Earth contact
of power plug.

No button is depressed; ‘‘Level’’ control is set to ‘"AT’’ (Automatic
Triggering).

Adjust medium brightness with “‘Intens.’’ control, adjust trace to

graticule centre with controls *'X-Pos.’’ and ‘'Y-Pos.’’. Then focus
trace.

Connect test signal to *'Y-Input’’ connector.

Adjust attenuator probe with built-in square-wave calibrator.

nput coupling to be switched to ““AC’' or 'DC’’.

With button “"GD’’ depressed, the Y-amplifier input is short circuited,
and the instrument is also switched for tester operation.

Adjust required display height of signal with ‘'Y-AMPL."’' switch.

Select sweep rate with "TIMEBASE'’ switch.
Time measurement with ‘'Variable'' control at left stop (‘'C’’).

Trigger complicated signals if necessary with ‘‘Level’’ and possibly
the “Variable’' control.

Slope selection with button " 4+ /—="".

For ext. triggering, signal (0.5 ...5Vpp) to "Inp. ext.’’ connector;
button “Trigg. ext.’’ depressed.

Ext. horizontal deflection (X-Y operation) with button ‘'Hor. ext.’":
X-signal to "’Inp. ext.”’ connector.

For tester operation depress button ‘“GD’’, connect test cables to the
""CT"’ (Component Tester) sockets.

With in-circuit tests, de-energize and disconnect device under test.
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ADJUSTING PLAN HM 307-3
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MANUAL CHANGE INFORMATION HM307-4 (30.10.81)

For better display brightness, the type of the CRT (now € 312 P1) and the level of the high voltage (now
— 1700V on the CRT’s cathode) have been changed. To obtain this improvement some other correctional
measures are necessary, as specitied below.

w5 sy

Components without value data are not
changed (see HM307-3 diagrams).

Opto
coupler
{aYson

CRT CIRCUIT (partially)

CHANGE DESCRIPTION

Diagram: Y-FINAL AMPLIFIER

R192 (1k2 is dropped) R192: 1k5 (new)

C145 (110pF is dropped) C145: 68pF (new)

Diagram: TIMEBASE SWITCH UNIT 2 Diodes 1N4149 in series between + 24VX and

T-Variable (rd). Anode to + 24VX, cathode to
T-Variable (rd). Now C128 0.1uF from T-Variable
(rd) to base T106.

Diagram: Y-PREAMPLIFIER

R0O37 (680Q is dropped) R0O37: 1kQ (new)
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TEST INSTRUCTIONS

General

These Test Instructions are intended as an aid for
checking the most important functions and
characteristics of the HM307 at regular intervals
without the need for expensive test equipment. Any
corrections and adjustments that are required inside
the instrument, resulting from such tests, are
described in the Service Instructions. This work
should, however, only be carried out by properly
qualified personnel. As with first time operation, care
should be taken that all knobs with arrows are set to
their calibrated position ("‘Level’’ control to ""AT"
position). None of the push buttons should be
depressed. Please note that the operating voltage on
the cathode-ray tube is approximately 1kV.

This high voltage potential is on the CRT socket, and
on the horizontal PCB underneath the CRT. It is
recommended that the oscilloscope is switched on
approx. 15 minutes before the following tests are
carried out.

Cathode-Ray Tube: Brightness and Focus

Normally, the CRT of the HM307 has good
brightness. Any reduction on the latter can only be
judged visually. A certain loss of sharpness at the
edges is unavoidable, this is due to the manufactur-
ing process of the CRT. However, decreased
brightness may be the result of reduced high voltage.
This is easily recognized by the greatly increased sen-
sitivity of the oscilloscope amplifier. The control
range for maximum and minimum brightness must
be such that the beam just disappears before
reaching the left-hand stop of the “’Intens.”’ control,
while with the control at the right-hand stop the focus
is just about acceptable. The fly-back must on no ac-
count be visible. it should be noted that with wide
variations in brightness, re-focusing is always
necessary. Moreover, with maximum brightness, no
“pumping’’ of the display must occur. The latter
phenomenon means that the high voltage stabiliza-
tion is faulty. The R-trimmers for high-voltage,
minimum and maximum intensity are only accessible
from inside the instrument (see Adjusting Plan).

Astigmatism Check

It should be checked that horizontal and vertical
sharpness of the display are equally focused. This is
best seen by displaying a high frequency square-
-wave signal (approx. 1 MHz). Another method is to
check the shape of the spot. This can be achieved
with the Y-input switched off (position "GD’’) and
the ““Hor. ext.”” push button depressed. The focus
control is then turned to and fro around the optimum
focusing point. The shape of the luminous spot,
whether round or oval, must stay the same to the
right and left of the optimum focusing point. An
R-trimmer of 100kQ(see Adjusting Plan) is provided
inside the instrument for the correction of
astigmatism (vertical sharpness).

Symmetry and Drift of the Vertical
Amplifier

A check of the Y-Symmetry is possible by means of
the control range of the ""Y-Pos.”" control. A sine-
-wave signat of 10-100kHz is applied to the Y-input.
When the ""Y-Pos.”” control is then turned fully in
both directions from stop to stop with a display
height of approx.6cm, the upper and lower visible
portions should be approximately equal. Differences
of up to 1c¢m are still permissible {signal coupling set
to "“AC’’}. Possible faults and correction of the sym-
metry are described in the Service Instructions.
Checking the driftis relatively simple. Fifteen minutes
after switching on the instrument, set the deflected
beam (time axis) exactly on the horizontal centre line
of the graticule. The beam position must not change
by more than 5 mm during the following hour. Larger
deviations generally result from different character-
istics of the two FET's in the input to the Y-Amplifier.
To some extent, fluctuations in drift are caused by of-
fset current on the gate. The drift is too high, if the
vertical trace position drifts by more than O.5mm on
turning the ""Y-AMPL.”" switch through all twelve
steps. Sometimes such affects occur only after long
periods of operation. Further information can be
found in the Service Instructions.

Calibration of the Vertical Amplifier

A square-wave voltage of 200mVpp is present at the
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calibrator output located in the vertical amplifier sec-
tion of the HM307. This signal has a tolerance of
1%. If a direct connection is made between the
calibrator output and the input of the vertical
amplifier, the displayed signal in the 50mV/cm posi-
tion should be 4cm high. Deviations of maximum
Tmm (2.5%) are permissible. If a probe (10:1) is
connected between the calibrator output and
Y-Input, the same display height should result in the
5mV/cm position. If deviations greater than 1mm
are measured then it should be investigated first,
whether the cause lies within the amplifier or in the
amplitude of the square-wave signal. On occasions it
is possible that the probe is faulty or incorrectly com-
pensated. If necessary, the vertical amplifier can be
calibrated with an accurately known DC voltage (DC
input coupling). The trace position should then vary
in accordance with the deflection coefficient set. Ad-
justment of the measuring amplifier sensitivity or the
calibrator voltage is only possible from within the in-
strument. According 1o experience, this is rarely
necessary.

Transmission Performance of the Vertical
Amplifier

The transient response can only be checked with the
aid a square-wave generator with a fast risetime
(max. bns). The test cable must be terminated at the
vertical input of the oscilloscope with a resistor equal
to the characteristic impedance of the cable. Checks
should be made at 50Hz, 500Hz, bkHz, 50kHz,
and 500kHz. In so doing, the sguare pulses must
have a flat top without ramp-off, spikes and glitches;
no overshoot is permitted especially at 500kHz and a
display height of 4cm. At the same time, the front
corner of the pulse must not be rounded. It is recom-
mended that these checks are carried out with the
deflection coefficient set at 5mV/cm with DC input
coupling. In general, no great changes occur after
the instrument has left the factory, and therefore the
application of this test is left to the user’s discretion.

Certainly the quality of the transmission performance
is not only dependent on the vertical amiplifier. The
'input attenuator, located in the front of the arﬁplifier,
is frequency-compensated for each step. Even small
capacitive changes can reduce the transmission per-

formance. Faults of this kind are as a rule most easily
detected with a square-wave signal of low repetition
rate (e. g. 1kHz). If a suitable generator with max.
output of 40Vpp is available, it is advisable to check
at regular intervals the deflection coefficients on all
positions of the input attenuator and readjust them as
necessary. Adjustment should be carried out in ac-
cordance with the Service Instructions. A compen-
sated 2:1 series attenuator is then necessary, too,
and this must also be matched to the input im-
pedance of the oscilloscope. This attenuator can be
made-up locally or ordered from HAMEG under the
Type No. HZ23 (see accessory data). It is important
that this attenuator is screened. For local manufac-
ture, the electrical components required are a 1 MQ
+1% resistor, and, in parallel with it, a trimmer
3-15pF in parallel with approx. 20pF. One side of
this parallel circuit is connected directly to the input
connector of the vertical ampilifier while the other
side is connected to the test cable from the
generator. The test cable should preferably be a low-
-capacitance coaxial cable. The series attenuator
must be matched to the input impedance of the
oscilloscope in the bmV/cm position (DC input
coupling; square tops exactly horizontal; no ramp-off
is permitted). This is achieved by adjusting the
C-trimmer. The shape of the square-wave should be
the same for each input attenuator position.

Triggering Checks

The trigger threshold is important as it determines the
display height from which a signal will be stably
displayed. It should be approx. 3mm for the
HM307. An increased trigger sensitivity creates the
risk of response to the noise level in the trigger circuit
itself. This can produce dephased double images.
Alteration of the trigger threshold is only possible
from inside the instrument. Checks can be made with
any sine-wave voltage between 50Hz and 1MHz.
The "'Level’’ control can therefore be in the “"AT"
position. Then it should be ascertained whether the
same trigger sensitivity is also present with the
""Level’” control in manual operation. On depressing
the " 4+/—"'" push button, the trigger polarity changes
from the positive-going to the negative-going edge of

* the trigger signal. The HM 307 should trigger on

sinusoidal signals up to 30MHz at a display height of
approximately 5mm. :
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Sweep.

Before checking the timebase, it should be ascertain-
ed that the trace length is approximately 7cm. If not,
it must be corrected by adjusting the R-trimmer
designated Sweep Amplitude. This adjustment
should be made with the ""TIMEBASE’’ switch in a
mid-range position (i. e. 50us/cm). '

If no exact marker is available for checking the
timebase time coefficients, a precisely calibrated
sine-wave generator may be used. its frequency
tolerance should not be greater than +1%. The time
values of the HM 307 are given as being £5%, but
as a rule these are considerably better. For the
simultaneous checking of timebase linearity at least 7
oscillations, i. e. 1 cycle every cm, should always be
displayed. For exact determination set the peak on
the first marker or cycle peak exactly behind the first
vertical graticule line using the ‘'X-Pos.”” control.
Deviation tendencies can be noted after several
marker or cycle peaks. The following table shows
which frequencies are required for the particular
timebase ranges. It should be noted that the
timebase '‘Variable’” control should be in the fully
anti-clockwise position ("'C"").

200msicm — 5Hz
100ms/cm —  10Hz
50ms/cm — 20Hz
20ms/cm — bOHz
10ms/cm — 100Hz
5ms/cm — 200Hz
2ms/cm — 500Hz
Tms/cm —  1kHz
0.5ms/icm —  2kHz

200us/cm —  bkHz
100us/cm — 10kHz
B50us/cm — 20kHz
20usicm — 50kHz
10us/icm —100kHz
Sus/cm —200kHz
2us/icm —500kHz
tuslcm —  1MHz
0.5us/cm — 2MHz

The 20 and 10ms/cm ranges can be checked very
precisely with mains frequency (50Hz). On the
20ms/cm range one cycle will be displayed every
cm, while on 10ms/cm it will be every 2cm.

[t is recommended that an oscilloscope calibrator
(HAMEG Type HZ62) is acquired, if the timebase is
to be checked on a number of oscilloscopes on a
regular routine basis. This instrument employs a
quartz marker, providing peak pulses at 1cm inter-
vals for each timebase range. It should be noted that
on triggering such pulses the "’Level’” control must

be used.

Miscellaneous

If a regulating mains transformer is available, the
characteristics on mains voltage fluctuations should
be checked between £10% of the set rated voltage.
Under these fluctuations no variations should show
up on the CRT, either in the Y or the X direction.

For checking the performance of the component
tester the button GD’’ must be depressed. In this
mode a 5-6cm long horizontal line must be visible on
the screen. When both sockets, designated with
“CT'’, are shorted, a vertical line will be displayed.
Corrections are not possible. Wide deviations in-
dicate that a fault condition exists.
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The last four voltages are efectronically stabilized.
Only the —1000V voltage is adjustable. The varia-
tion of the fixed voltages greater than £5% from the
nominal value indicates a fault. These voltages are
measured on the check socket with reference to
ground on the main board (see Adjusting Plan).
Measurements of the high voltage may only be ac-
complished by the use of a sufficient highly resistive
voltmeter (2 TOMQ)}. You must make absolutely sure
that the electric strength of the voltmeter is sufficient-
ly high. For the correction of the high voltage there is
a variable resistor of 25kQ mounted under the CRT.
Itis recommended to check the ripple and also the in-
teraction from other possible sources. Excessive
values might be very often the reason for incom-
prehensible faults. The maximum ratings are
specified on the circuit diagrams. For the measure-
ment of the high voltage ripple you need a probe
capable to withstand 1000V (e.g. X100 probe
HZ37). But also a normal probe X10 is sufficient
with a capacitor {10... 20nF 1000V) connected in
series to the probe tip.

Maximum and Minimum Brightness

Two variable resistors of 500kQ each, located under
the CRT shield, are used for these adjustments (see
Adjusting Plan). They may only be touched by a pro-
perly insulating screwdriver (Caution! High voltage.).
The adjustments must possibly be repeated because
the functions of both variable resistors are dependent
on each other. Correct adjustment is performed
when the trace can be blanked while "Hor. ext.”’
push button is depressed' and, in addition, the re-
guirements described in the Test Instructions will be
met.

Astigmatism Correction

The ratio of vertical and horizontal sharpness can be
adjusted by the variable resistor of 100kQ, located
near to the CRT socket (see Adjusting Plan). As a
precaution however, the voltage for the vertical
deflecting plates {approx. + 85V) should be checked
before, because this voltage will affect the
astigmatism control. While the adjustment is ac-
complished (with depressed button ““Hor. ext.”’), the

““Focus’’ control knob has to be repeatly turned to
and fro until the shape of the luminous spot, wether
round or oval, will stay the same to the right and left
of the optimum focusing. The interaction of focus ad-
justment and astigmatism correction should be
noted. After this adjustment, a square-wave signal
should be displayed and be verified once more in ac-
cordance with the Test Instructions. The final adjust-
ment has always to be the ""Focus’’ control.

Trouble-Shooting the Instrument

For this job, there will be needed at least an isolating
variable mains transformer (protection classification
), a signal generator, an adequate precise
multimeter, and, if possible, an oscilloscope. This
last item is required for complex faults which can be
traced by the display of signal or noise voltages. As
noted before, the stabilized high voltage and the sup-
ply voltage for the final stages (approx. 300V) are
highly dangerous. Therefore it is recommended to
use totally insulated extended probe tips when
trouble-shooting the instrument. Incidental touches
with dangerous voltage potentials are then unlikely.
Of course, these instructions can not thoroughly
cover all kinds ‘of faults. Some common-sense will
certainly be required when a complex fault has to be
investigated.

If the instrument fails completely the first and most
important step will be to measure the deflecting plate
voltages of the CRT. In almost any case, the faulty
section can be located. The sections represent:

2. Horizontal deflection.
4. Power supply.

1. Vertical deflection.
3. CRT circuit.

While the measurement takes place the position con-
trols of both deflection devices must be in mid-
-position. When the deflection devices are operating
properly the separate voltages of each plate pair are
almost equal then (Y=81-89V and X=95-10b6V). If
the separate voltages of a plate pair are very different
the associated circuit must be faulty. An absent trace
in spite of correct plate voltages means a fault in the
CRT circuit. Missing deflecting plate voltages is pro-
bably caused by a defect in the power supply.
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bi

) AC 50-60H;

Watts {(max.) 30
Amps (max.) 0,15

$15-6.79

POWER SUPPLY HM 307-3
S1
?
ZCT measuring voltage
«©
52 +32,2V
220V~ +10% BR301 (1.6Vpp! 2 (6mVpp)
%me F:\Sfé 7824CU * — +24V
0,16 A/250V/C"
Tc301 ' —H 1w 35v
~ + Check Socket 315
110V~ £10% 3 10 {from behind)
. "
Line Fuse: 35V —
T0,315A/250V/C T ca03 +140V
CP 301
237V~ #10% vo) +180V
Line Fuse: 1
TO0,16A/250V/C - m | 5,5Vpp
Isweep _Ca. 5,5Vp
127V~ *10% BR302 10.86Vpp) 2 Fa AN
Line Fuse: 7812CU ° +24V
T 0,315A/250V/C
bl 5 [ic302 o od < +5VX
P v
Ps 35V -1000V
C304
- +12VX
Y
? 3 v“m pp) L%‘ - 12V
BR303 (4,7Vpo) ‘R301 (0,12Vpp)
- — + 180V
iy )
= 250V
; R304 €306 v
347, (¥
2 260V bt Bomvppl| & 140V
S Cc305 1k2 4W ==471‘0
e 250V
C307
—1013v R30S {ca. 45mVpp) -
R309 €3N C312
27k 68p 2kV  22n 1‘§kv
"
R310 R312 R313
)
25k 820k 1M58  1M5B
SS30KIntens. Contr.)
Q Line Fuse: Adjustm, +13V 0,22u
gn 5x20mm 1kV =
(slow, trage, C313
temporisé, lento)
F301
EJ Fye
TF 301 ) E :
- NT 307 -9 >5 1k2 1%
‘ M 65x 28 s R315
’ ,,’ br cav7aL ~
> \\ IL301 > e
a m -he
T =
3 l 680 12V A+2av
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West Germany G.m.b.H.
Kelsterbacher Str. 15-19 — 6 FRANKFURT/M. 71
Tel. (0611)676017-19 - Telex 0413866
France S.A.R.L.

5-9, avenue de la République - 94800 VILLEJUIF
Tél.678.09.98 - Télex 270705 - (Region Paris)
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Espafia IBERICA S.A.
Villarroel 172-174 - BARCELONA-36
Tel. 230.,15.97

United Kingdom LTD
74-78 Collingdon Street  —  LUTON, LUT 1RX
Tel. (0582) 413.174 - Telex 825.484
U.S.A. INC.
88-90 Harbor Road —  PORT WASHINGTON

N, Y. 11080

Tel. 516.883.3837 —  TWX 510.223.0889



