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Specification

Channe! |, Chanral 1|, Channat | and 11

altarnate or chogped lehap fragquancy == D5MHz).
surreor differerce Chol £ Chu dedth Cho TNV, butian)
X-Y mode: same sansitivity (n Bath giractionz

Bandwidth ol both channcls

DT to B0MHZ I—3dR], D to 86MHz (—6dB)
Heeetima! = EHns (vershaot, max. 1%
Deflection coefficients: 17 calibrated steps,
Gmnm to 200em in 1-2-5 sequencea

wilk variable control 2.5:1 up 1o at least BIWom
Agcuracy incalibrated position: 3%
¥Y-Megnification x5 calibrated to TmV/em,
pandwidth: DC w5 MHz | -3dBI.

Input impedance” 1 MG || 30pF

Input coupling: DC-AC-GHND.

Input veitage: max, 400V (DC + peak ACH
¥-Dutput from Ch.lor Chul; =45 m\iom into B0,
Y-Crverscanning indication: with 2 LEDs

Delay lina: to view leading tripgar edge.

Time coefficiants 73 nadibrated staps,

A0nsdorm to 1sfomin 1-2-6 sequance,

with variable control 2.5:1 w0 at least 2 Ssfom,
with X-Magnification 210 |+£5%) 10 Bns/em
Accuracy in calibrated pasition: +3%

Hold-off time: vanabe control 10:1

Rarnp pulput: approx. 5% (on raar panal|,

Trigger system ! Aulomatic |peak-lo-peak value|
ar Marrmal Trig. LEC indication for tig. actan
Single sweep: Single- Reset bdttons with LECHnd
Blopa: positive ar neqgativea

Spurces: Ch |, Ch, Il altemate Ch A1, line, extarnal
Couplirg: AC-DC-HE-LETY frama},

Threshold: intornal amm, exterol 50my.
Banchadth: OC toat least BIMHz

Sweep delay. 7 decade steps. 10003 t0 07 5,
with variable fine control, apprex, 10:7 10 7 5,
Wodes: Search, Delay, With LED indicatian.

Bandwidth: DO to BMEz -3d4B)
Irput; via Ch, Il jsas Y deflaction spec |
X-¥ ohase shift: <3% up to 120kHz.

Testvoltage: max. 8.5V rms lopen cirguit)
Test currant: max. 24 mA rms (shortad),
Test frequency: 50 or SOHz lline frequencyl
O 1e3t tead is grounded [Safaty Earth).

Cathode-ray tube: D14-370FP31/113R,

F7113R aptienal {long cecay charactanistic),
internal graticu'e Bx 10em.

loldl aocselarating potantial: approx. Thky,
Graticula dlumination: thrae-pastion switch.

Irace ratation: adjustable on front panel.
ZMladulation input: positive TTL level = oright,
Calibrator; square-wave generator, =1 kHz/ 1 MHz
awitchable, risetime=bns, for probe compeansation,
output voltages: 02V and 2 =1 %

Regulated DC power supplies: all voltages.
Protective system: Sefaty Class | |IEC 3380,

Lime voltages: 110, 125, 220, 240V AC,
Parmigsible line fluctuation: 4= 70%

Lime trequensy rarge: B0 to 400 He.

Power consumption: approx, 43 Watls,

Wiamght: appiox. T.5kg. Calor: techno-brown;
Cabinet lmm|: W 285, H 145, D 330

Lockable tilt harle,

Sulpact e changs

60MHz Multifunction Oscilloscope
Y: 2 channels, DC-60MHz, max. TmV/cm, delay line;

X: 2.5s/em-5ns/cm incl. x10 magnification, delayed sweep;
triggering up to B0 MHz; var. hold-off time; Compoenent Tester.

The new HMB056 is a truly versatile scope satisfying a wide variety of
exacting requirements in laboratory, production, and servica. The
maximum input sensitivity of TmVY/div, facilitates the display of extremaly
low-level signials. Despite their high sensitivity, the HMB05's wvertical
amplifiers are of excellent stability and low drift design with not mere than
1 % overshoot,

The built-in delay line parmits viewing of the trigger edge atalltimes. The
overscan feature indicates if any part of the trace passes the vertical limits of
the CRT screen. An enalog Y-output, switchable to Channel | ar |l, allows
further processing of the sigral,

Reliable triggerng is ensured up to at least 80MHz, and trigger lacilities
nclude vertical mode alternate triggering, line trigger and single sweep
oparation, Other trigger features are variable hold-off time, RF-and LFfiltars
at any sweep speed for TV frame and line displays, as well as normal and
automatic peak-value triggering. An LED indicales when the sweep is
trignered, Sweep ranges from Bns/div. to 2.6s/div. ensure optimum resalu-
tion of slow and fast signals. The variable sweep delay facility enablas any
section of the wavaform to be expanded by 1000 and more for detailed signal
analysis, A rectangular 14kV CRT with illuminated graticule provides excep-
tionally bright and sharp displays.

A unigue feature for scopes in this price range 13 the built-in switchable
1kHz/1MHz squarewave generator providing 0.2V and 2V calibration sig-
nals with a risetime <5ns. Itis now possible to self-test instantly the transient
responsa of the vertical amplifiers and compensation of modular attenua-
tion prabes for utilization of the full bandwidth of scope and probe.

& Component Tester i5 also incorporated, The HMB0S's outstanding
price/performance capability is not likely to be matched by similar products
in the naar future.




lhe-clear advantage over ordinary probas are hesd replaceabls parls
and the HF-compensation feature on tho 10:1 attenuator probes,
Far the first time, probes in this price range allow adjustrmants of
thair HE-charactenistics to match ndradually the input moedsnce
of each sgope, This s particulandy impeitant for soopes wilh higher
bandwidths [=00MHz), as otheranse strong overshoot or rounding
may cccur, when measuring fastrsing square-waves. An exact
HF-companzation, however, 15 only pessible with squarewave
ganeralars baving a nseume <<hns, The HM204-2, BAMEZGH ana
HMEDE already faature such acalibraton ganerator, Forother osol-
loscopes, It is available as accessory 1tem HZE0 At present the fol
lowing Modular Frobns are aviilablo;

Typea HZ50  HZ5 HZ52 HZ53 HZ54
seactable
Attenuaton Hato T+d 18:a (0 S RN = o B
Bapdwaicd i (M- arl 184 250 156 4 TER
Figert me rs) 17 i e B =2 3502
Ing- Capacitanca (pF) 45 18 18 %] 408
Ing Razstanca ML 1 1d 10 1040 1610
Inp Wekage max 1Vl R0 (0 B0 1200 A
Calste Lengtiiem) 1,2 2 '5 1.5 12

Special probe for Ah-demodulation and wobbolator rroasurd
mients. HFE-Bandwidth 100kHz - S00MEz (£ 1421 AC Input Voltage
280mY - B0V e DT solation Voltage 200% DO including peak AC:
Lable length 1.2.m

These popular standard probes are wall swted for all oscilloscopss
up to BOMHzZ bandwidth.

Type HZ30 HZ35 HZ36
sslactabie
Attenuation Ratio 1651 171 A
Banchaidth mnin, (MHz! 1641 glx] 10103
Rizetima ins| 3.5 a5 J84358
Irp. Capacitancea [ar) 13 A¥ a7
Inp Resistanoe W 10 ! 150
Imp, aoltage max 45 B0 |00 |
Calla Langth |m| i & 1.5 1.5

Coaxig| test cabie, laeglh 1, %5m, gharacteristic impedance 5082,
cable capastancs 120EF, Input voltages o 200V,

Coaxigl lest caplz, length 1 .2m, characteristc impeadance S0£3,
cahlp capan tance 126pF [nput vortage max G000y,

Tz £mim minding posts C13miey batween centars) to standad
BMC male plus: (nput voltage reax. BOAN

For terminating systarms with BOL ‘characteristic impedance,
hdaximurn lpad 29 Wax vollage 10 0.

For HM 203 and HRZF0E-3 HZ42
ForHM312 HM412, HME12, ard HM 705 HZ43
Fear HM 30T HZB2. and HZ B4 HZ44
Fear HMA G3 HZ45
For Hi 203, AM203.5, AMIZ04, HW 2042

HM Z08 and HW B0 HZ46

ForHMZ03 HB 204, HM 208, HMB0S, HEFOG, HVB0E,
HMZTZ, HMA12, HW 512, ard HRET2

Forchecking the ¥ amplifier, timebase, anmd compensation of all
probes, the HZBO provides a crystal-contrelied, fast-iging Indp. 3ns)
Spuare-wive genegrator with switchable frequencies of 1, 140,
100kHz, ana 1 MHz. Throe BNC outouts provice signals ot 2Bmiy,,
Inte BOLY, 026V and 2.8V, {open crowt for 106 and 100K
prabes): gccuracy 1%, Battery-povvered or AC supply nperated
toptonal)

Indispensanle Tor roublestooting ineleciromc crowls. Sngle
cornponent and in-creut lests are both possiole, The HABS oper
atag wilh ol soopes, which can be switched to X-Y cperation {ext
harzorital deffection), Mon-destructive tests can be carmed out an
glmost all sermiconductors, ressiom, capacilon, and ooils, Two
sockets provide Torguick testing of the 3 junetion areas inamy small
powver transistor. Other components are connected by using 2
barana |acks Tast cacs supphlad,

Examples of Test Displays

:Gh-:.rr ot

Clroasiion Tl Juncticn B4 Zade w5
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Priviliss & Was-Ce rrany 85



General Information

This instrument s designed and tested according Lo intoma-
tional safety standards {IFC 348) and has left the factary in
a perfectly safe condition. Ta pressrve (his state and to
ehsue aperration without danger, the user must ohserve all
advice and warning noticas givan in this manual and which
are marked on the instrument.

The case, chassis and all measuring terminals are con-
nected to the safety earth conductor (ground). The instry
ment aperates according to Satety Class | (three-canductor
AC power cable), The grounded accessiblé metal parts
icase, sockets, jacks) and the power line circuit of the
HMBDE have bean testad for insulation bredkdown with
Te00VBOHE,

Under carlain conditions, 50Hz or 60Hz hum voltages can
accur in the measuring circuit due to lhe inlerconnection
with other line powered equipment or intrurments, This can
be avoided by using an Isalation transformer betweean the
line outlat socket and the power plug of the HW 606,

Without an isalation transformar, the instrument's power
cable must be connected with an approved three-pin elec
trical supply plug lline, neutral, ground), which meets the
Intarnational Electratechnical Commission {IEC) safoty
standards. The safery ground connector must always be
connected,

When displaying wavelorms whara the “low level” side of
the signal iz at a high potential, even with the use of a pro-
tective isolation transformer, it should be notad that this
patential is connected (o the oscilloscope’s case and olhar
accessible pans.

High voltages are dangerous. In this case, special safoty
precautions must be taken, which must be supervised by
qualified personnel.

Operator's safety

Most cathode ray tubes develop X-rays, but with the
HM BOG, the dose eguivalent rate falls far below the
maximum permissible value of 36pAdkg 10.5mRM),

Operating Conditions

The permissible ambient temperature range during operd:
tion is +10°C...+40°C. The permissible ambient tempera-
ture range for starage or transportation is —40°C,, +70°C.

If condensed water exists in the insttument it should be
acclimatized before switching on. In some cases {eg
extremealy cold esclloscope) two hours should be allowed
before the instrument is put inta operation. The instrument
should be kept in a clean and dry room and must not be
operated in explosivie, cormosive, dusty, of moist enviran-
ments. The oscilloscope can be operated in any positian,

but the comnvection cooling must not be impaired. MNar con-
tinuous operation the instrument should be used in the hari-
zontal position, preferably tilted upwards, resting on the tilt
harcle.

Useoftilt handle

The handle of the nacillascope can be fixed in four positions,
two for use as a carrying handle and two positions asa tilt
atand.

i
U"'u =
I
Pl L
10°
g T
20"

Handi# in carrying positions

Care and maintenance

The HMB0E Oscilloscope was designed, manufacturad and
tested by HAMEG to meet the highest standards of
technology.

It is important, howevar, that the oscilloscope is keptina
condition that can elfer leng and reliable operation.

Please follow the simple hints given below to ensure long
and reliable operation of the HAMEG HM EOR

Care — in use

— Operate the oscilloscope an correct mains supply,

— When in oparation, the oscilloscope should be stood an
its tilt handle so that maximum convection cooling is
passible.

— Switching the oscilloscope ON and OFF al short inter-
vals of time stresses the cathode of the CR1 and should
theretore be avorded,

— To reduce rnsk of damage 1o the CAT'S fluarescont
scrogn, the intensity setting should be set at the
minimum usable level, Particular care is required
when a single spot is displayed.

— &tara all oscilloscope accessories in a sate place and

Subijenct o changn
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keep them in good condition,
Make regular performance tests,
(See section 4, HM B05 Performance Tests)

Cleaning

kKeep the oscilloscope free from dust and dirt. Dust front
panal and case with a camel hair brush or a lint free cloth.

Do not use any solvents. Use only waler wilh a fing soap
and soft cloth, if cleaning is required. Never apply water
directly,

Clean the CRT screen as often as possible with a damp
clath,

Storage

Store the oscilloscope in a clean, dry area of moderate
temperature. Covear the instrurment with a suilable cloth or
replace it in the original carton to prevent deposits of dust.

Warranty

Before shipment, each oscilloscope passes a 10-hour gual-
ity control test.

HAMEG warrants all its instruments against defects in
warkmanship and materials for a period of two years from
the date of purchase. Thiswarranty is enly valid where there
is no damage caused by accidents, negligence, mis-applica-
tion, or repairs or modification attempted by any person
other than an authorized HAMEG dealer. This warranty is
only valid with the ariginal purchasar. HAMEG is nat liabla
for conscquential damages.

In the avent that any fault does occur during the warranty
pariod, the instrurmeant should be returned in the original
packing, post paid, and must be accompanied by a brief
description of the problerm encountered and date and place
of purchase.

To ensure rapid service, please attach a clearly written tag

showing name, department, address and telephone
numiber to where the instrument has to be returned,

HAMEG service support

HAMEG offers an extensive service supparl programrme,
which meets the nzeds of all customers requiring warranty
and after sales-sarvice.

Saervices availabls in the HAMEG Service Programme
include techmical advice, information, repair and calibration,
and the supply of spare parts and specialized egquipment,

HAMEG has developed this service on a world-wide basis
and therefore has support faclities in most parls of the

world, All service facilities can be contacted by telephone,
most of them also by telex, and they are ready Lo provide
the assistance and support required.

& list of HAMEG service offices is included on the back
covar of this manual.

M Z2B605b
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Operation Instructions

General

The HM 605 is just as easy to use as all other HAMEG oscil-
loscopes, The wsll designed and legical layout of frant panel
controls, indicatars, and connectors ensure that the user
wiill quickly learn how to operate the instrument. |t must be
stressed, however, that even experienced users and those
new to the HWM 606 are advised to read the instructions con-
tained in this manual, before connacting the instrurmant to
the power supply,

This manual contains important information which will ena-

ble all operators 1o obtain the maximum benafit and use
frorm the HM G605 oscilloscope.

Connection to mains supply

Before connecting this oscilloscope 1o the mains supply
check that it is set to the correct mains/ling voltage, This
oscilloscope operates fram 110V, 125V, 220V, or 240V AC
single phase, BOGOHz, mains supply. On delivery, the
instrument is set to operate from 220V £10% (50-60Hz)
line voltage, as indicated by tha small “arrow™ an the power
plug-in-unit located at the rear of the instrument.

Sea Fig, 1 below
220
0
{
oLt

Tao change the operating voltage setting of the instrurment
ta suit the local mains/line voltage, lever out the fuse holder
in the square top plate, Using a small serewdriver blade and
turn it until the local mains/line voltage indication appears
below the arrow, Replace the fuse holder in the selected
position.

125
Ore

The power fuse must be rated according to the selected line
vollage. |f necessary replace it with the correct fuse as
listed below:

Line/mains Voltage Fuse Rating
110V £10% T0.63 Amp
126V £10% TO63 Amp
220V +10% TO.315Amp
240V £10% TO.315Amp

Caution

The instrurnent must be disconnected and secured against
unintentional operation. Investigate any suspicions that
safe oparation 15 not passible,

These could be

— if the instrument has visible damage.

— if the instrument has Ioose parts,

— if the instrument does not function,

— after a long storage under untavourable circumstances
{2.g. in moist environments),

— after hard transportation stress (e.g. in poor packaging).

Switching on and setting up (Refer to Fig, 20)

Preliminary checks

Before connecting power to the oscilloscape the following
simple procedures should be performed:

~ Check that instrument is set to correct maina/line volt-
age.

— Place instrument on a ciear tabile or bench in a horizontal
position, resting on tilt handle, to provide for maximum
convection cooling.

— Check that all pushbuttan switches are in OUT position,
i.e. released.

— FRotate all variable contrals with arrows, e, timebase
fine control, Hold OFf, ¥ | and ¥ Il fine control, fully
clockwise to CAL positian,

— Sat all other variable controls with marker lines to their
mid-range pasition {marker line pointing vertically). See
Fig. 20, {Front View!.

— LEVEL control should be set to AT position, i.e. de-
pressed,

— Slide switches TRIG and DELAY should be satto AC and
MNORM, respactivaly.

— Signal coupling slide switches for CH. | and
CH. || should be set to GD position (input grounded).

Switch on and preliminary adjustments

— Switch on oscilloscope by depressing red POWER
pushbutton. & yellow LED will illuminate to indicate that
instrument is switched on.

The trace, displying one base line, should be visible
after a short warm-up period of 10 seconds.

— Adjust ¥ POS | control to position base line.

— Adjust INTENS (intensity) and FOCUS for optimum
brightness and sharpness of trace.

The oscilloscope is now teady foruse. If only a spat appears

ICALITION — CRT phosphor can be damaged), reduce

intensity and check that X-¥ pushbutton is in released lout)

pasition.

Caution

Intensity setting

To obtain maximurm life from the cathode-ray tube, the

Subjact to changa
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minimum intensity setting necessary for the measurement
should be used, Particular care is required when a single
spot 1= displayed. A wery high intensity may cause damage
to the fluorescant screen of the CRT.

If no trace appears, perform each of the fallowing proce-
dures until the cause s located;

— Increase INTENS (Intensity] control by slowly rotating it
in a clockwise direction,
Return it to the cantre position if trace deoes not appear.
Check OVERSCAN indicators. Il either is illuminated,
gdjust Y POS | control until Overscan indicator is no
lenger illurmingted.

- Recheck position of all controls as describad for pralimi-
nary checks, especially LEVEL contral,

With no input signal, the trace will only be displayed if the

LEVEL control is set 10 the PEAK position (Autarmatic Trig-
gering) i.e: deprassed,

Trace alignment

When the cscilioscope is set up far operation, the horizontal
trace position may not exactly align with the horizontal
centre ling of he graticuls: This could be due tothe Earth's
maghatic lield and cannol be complately avoided, even
though the CAT is shielded with Mu-metal. Corrections can
b made Lo Lhe lrace angle by adjustment of the TR ({Trace
Rotation) control located on the front panel, using a small
screww driver.

Signal displays
General

All types of signals in the frequency range fram DC (o
60 MHz can be displayed on the HM 605, The display of sim-
ple electrical processes such as sinusoidal AF and RF sig-
nals or npple voltage poses no problems,

When sguare- ar pulse-wavaeforms dare displayed, the har-
manic content of these signals must also be transmitted. In
this case the bandwidth of the vertical amplifier must be
much higher than the repetition rate of the signal. An accu-
rate evaluation of such signals with the HM 805 is therefare
only possible up to a maximum repetition rate of 6MHz,

Operating problems may sometimas occur whan compo-
site signals are to be displayed, especially if they do nol con-
tain any level components and a repetition frequency,
which is suitable for triggering. This occurs, for example,
with bursts. To obtain a stable triggered display in thase
cases, usae NORM triggering, tmebase variable control ands
or the HOLD OFF control,

Video signals are relatively easy to trigger. When investigat-
ing these signals at frame rate, the TRIG. selector slide
switch has 1o be set to the LF position (low-pass filtar). In
this mode, the more rapid line pulsas are attenuated so that,
with appropriate triggering level adiustment, triggering can
easily be carried out on the |eading ar trailing edge of the
frame synchronizing pulse.

For optional operation as a DC or AC voltage amplifier, each
channel is provided with a DC-AC input coupling switch,
Tha DC position should anly be used with an attenuator
probe or at very low freguencies, or if the measurement of
the DC vollage content of the signal is absolutely neces-

sany.

Whean imvastigating very low-tregquency pulses, the lat tops
may be sloping with AC coupling. In this case, DC operation
is preferred, provided the signal voltage is not superim-
posed on atoo high DC voltage level, Othenwise, s capacitar
of adeguate capacitance must be connected 1o the input of
the wvertical amplifier {with DC coupling). This capacitor
must have a sufficiently high breakdown voltage rating. DC
operation is also recommeanded for the display of logic and
pulse signais, particularly if the pulse duty factor changes
during operation. DC voltage can only be measured in the
DC position of the input coupling switch.

Connection of test signal

The signal to be displayed should be connected to the vert-
cal input of the oscilloscope by means of a shielded test
cable, e.g. HZ32 ar HZ 34, or by probes (HZ 50 - HZ55), The
use of these shielded cables with high impedance circuits is
only recommended for relatively low frequencics (up to
apprax, BOkHz). For higher frequencies, and when the sig
nal source |5 of low impedance, a cable with characteristic
impedanco [usually 50 Ohmib ar probos are recormmendeod.

When investigating square or pulse wavelorms, a resistor
eaual to the charactanstic impedance of the cable must also
be connected across the cable directly at the Y-input of the
naeilloscopa. When using a B0 Ohm cahle, such as the
HZ 34, a 50 Ohm through-termination type HZ 22 is availabla
fram HAMEG.

When observing square or pulse waveforms with fast
risetimes, transient phendmena on the edges and top of the
signal may become visible if the correct termination 15 not
usad. Mote, that the 50 Ohm through-termination will only
dissipate a maximum of 2 watts, which is reached with
10V, o1 with 2BV, sine signal).

If ax10 attenuator probe le.g. HZ51) is used, notermination
is necassary, |0 this case, the connecting cable is matched
directly to the high impedance input of the oscilloscope,

M 4 B0G
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When using attenuator probes, even high intemal impe-
dance sources are shightly loaded (by approx. 10 MOhm ||
16pFl 1T thevoltage loss dus to the attenuation of the prohe
can be compensated by 8 higher amphlude seiling on he
Hk 605, the probe should always be used, Remember that
the series impedance of the probe provide a certain amaount
of protection for the oscillescope input amplifier, It should
e noted that all attenuator probes must be compensated in
conjunction with the oscilloscope Y-input,

ISee; Probe Compensaticon),

It a 10 or x100 attenuator probe is usad, always set the
input coupling switch to DC, With AC coupling, the attenua
tion is freguency-dependent, and the pulses displayed can
exhibit ramp-off. Furthermore, DC voltage contents are
suppressed, but charge the input coupling capacitor of the
oscilloscope. This has a maximum rating of 400% only (DC
+ peak AC). For suppressing disturbing DC voltages, a
capacitor of adeguate capacitance and voltage rating may
be connected in seres with the probe tip (e.g. for ripple
measuremeanis),

With the x100 probe the parmissible AC input veltage is fro-
gueancy dependent, limited 1o

under 20kHz (TV linc froequency) at
max. 1,200V, & 2400V, & 850V,

above 20kHz twith fin MHz) at

. ?T?& ey 424UI1P Fa 1Enullr|ﬁ

KT ¥ Vi

Low voltages

When investigating low vaoltages. the location of the ground
connection on the test circuit can be critical, This should
always be located a5 close as possible Lo the measuring
point, IT Lthis is not done, serious signal distortion may result
from spurious currants {HF or other) through the ground
leads or chassis parls, This also apphas Lo the ground leads
on attenuator probes which, ideally, should be as short and
thick as possible.

For measuramants on BNC-sockets, the prabea should pref-
erably be placed in a BNC-adaptor (often supplied with
probe accessories),

Hum

Hum or interfarence appeanng on the measuring circuit
tespeciallywhen a small deflection coefficient is used) could
be caused by multiple grounding, as squalizing currants
flow in the screening of the measuring cables. (A voltage
drop geross he earthed conductors of line-powered equip-
ment, which is connected tothe oscilloscope or test object,
'E.g. signal gensratars with anti-intarference capacitors.

Caution

Whan connecling unknown signals to the oscilloscope
input, always set the DC-AC input coupling switch to AC
and the Y-AMPL. switch to the 20V/em position.

Amplitude limits

If the trace disappears after an input signal has been
applied, the Y-AMPL switch must be turned countarclock-
wise until the vertical signal height is about 3-7cm.

With a signal amplitude greater than 400V, an attenuator
prabe mustfirst be connected to the oscilloscope’s vertical
input. If. after applving the signal, the trace is nearly
blanked, the period of the signal is probably much graatar
than the set value on the TIMEBASE switch. It should be
turned counterclockwise to a slower limebase speed.

High frequency signals

The HME05 acoepts all signals up to a frequency of at least
B0MH:z -3dB). For sinewave signals the upper frequency
lirmit will be B0 MHz-85%MHz. In this higher frequency range,
howaevar, the vartical display heighl on the screen is limited
tn approx. 3-4om. Time resolution poses no problem. Far
example with a 100MHz signal and the fastest adjustable
time coefficient (5 nsfom), one oycle will be displayed every
2cm. Tha tolerance on indicated values is £3% in both, X
and ¥ dinections. All values to be measured can tharaforebe
determined relatively accurately, but it should be remem-
bered that from approximately 26 MHz upwards the vertical
megsuring error will increase asa result of loss of gain, At
45 MHz this reductionis about 10%_Approximately 11 % of
the amplitude must be added to the measured value at this
fraquency,

Mg the bandwidth of the amplifiers differs between instru-
ments (normally between 66MHz and 70MHz), the mea-
sured values in the upper fimit range cannot be defined
exactly. For frequencies above GOMHz, the dynamic range
of the display heghl decreases steadily,

The vertical axis

General

All signals to be measured are fed to the Y-platas of the CRT
via the oscilloscope’s vertical circuits, The main compo-
nents of the vertical circuitry are the vertical amplifiers and
the allenualors, which provide the relative factors for
amplitude measurements,

Al Yeaxis conbiols are located in the Y-section of the front
panel, as shown below, except the Y-OVERSCAN indi-

Subject mcnange
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cators, which are to be found below the CRT screan. See
Fig: 2, Y-Axis controls

-
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The HMB05 has two input channels. Their signals can be
displayed in various modes — =ingle or dual trace — as

selected by the four pushbutton switches, Each channel
oparatas independently with separate input and attenuator,

Y-amplifiers and attenuators

The vertical input signal 15 fed to the Y-plates via the Y-input
sockel, a calibrated attenuatar, and a chain of amplifier cir-
cuits.

Each input channal centains an input coupling selectar, a
varable attenuator, a pre-amplitier with diode-protected
FET-input and an intermediate amplifier,

A specially selected diode gate switches the pre-amplifier
outputs to the final vertical amplifier in accordance with its
selected mode (MONO/DUAL, ALT/CHOP, SUM/DIFFER-
EMCE). The final push-pull amplifiar directly drives the verti-
cal i) plates of the CRT,

The attenuator is a passive component (circuit), which
couples the input signal to the preamplifier. The Y-
amplifiers have a selectable magnification (x5} and the
amplitude variable control, which is situated in the pre-
amplifier. The attenuatar setting is varad in calibrated steps
by the channel amplitude switch, which has the purposa of
reducing the signal level at the precamplifier when set at
ranges higher than Smvforn.

The display amplitude depends on the factor of the
attenuator switch setting, which is given in\Vem or miffem,
theraby relating the height of the display on the actual voit-
age value.

Modes of channel operation

The HAMEG HME0D5 can display signals via two oscillo-

scope channels in the following modes:

— MONO — either channel | ar | is displayed

— DAL — the two traces of channel | and |l are dis-
played aither alternataly (ALT), or where both
channels share the trace (CHOP). (This [unction
accurs during ohe sweeap pariod.)

— ADD + The sum or difference of the signals on channe|
I and channel |l can be displayed. (Depress
INVERT | for display of difference.)

Gives accass to the X-plates via the Y |
amplifier. The oscilloscope is operating without
the internal timebase i{e.g. for Lissajous
figures),

DiHarential Measurement — both channels are used for
measuremeants of a potential without reference to ground

— XY

Selection of operating mode

The required operating mode can be selected by the follow-
ing pushbuttons (see Front Pane| diagrarm);

INVERT, CH I/, DUAL, and ALT/CHOP —

XY and TRIG 111
For Channel | MONO aperation, the pushbuttons INVERT |,
CH I, DUAL, and ALT/CHOP should be released, e in the
“out” position,
For Channel Il MOMO oparation; the CH /Il and TRIG 1111
pushbultons should be depressed, e in the "in" position
DUALMALT. mode 15 selected by depressing the DUAL and
releasing the ALT/CHOP pushbuttons. In this mode both
channels are displayed alternately. (Suitabie for displaying
high frequency sighals.)
CUAL/CHOP, mode is selected by depressing the DUAL
and ALT/CHOP. pushbuttons, In this mode both channels
share the same trace. (Suitable for displaying very low fre-
quency signals.)
ADD {phus] mode is selected by deprassing ALT/CHOR
{I+11] anly, while TRIG. 171l INVERT |, CH I/Il, and DUAL are
in the relaased position. In this mode the sum of the signals
of channel | and channel || is displayed.
SUBTRACT (minus) mode is selected by depressing the
INWERT | pushbutton. All other switches are to remain as in
ADD (plus) mode, In this mode the difference between the
twwe signals is displayed.,
In the ADDYSUBTRACT modes the vertical position of both
channels arc controlled by the Y POS. | and Y- POS. |l con
trols,
X-¥ OPERATION is obtained by depressing the X-Y push-
button, The X-signal is to bae connected to the channel 11 in-
put (HOR. INP.). Do not allow a bright spot to remain on the
screen otherwise the CRT phosphar may be damaged.
DIFFEREMTIAL mode is applied when a signal voltags be-
twaen two "high points” Is measurad independent of
ground, i.e. withaut using ground as a reference point. Dif-
ferential measurements can be performed by using both
channels of the escilloscope. Soe page M 2 Tor measug-
ment procedure.

|41,

Overscan indication

The HAMEG HM 805 features avertical {Y) overscan indica-
ticn for easa of oparation. Two LED indicators marked
OVERSCAN, located on the front panel directly under the

M 6605
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CRT, will illuminate if any part of the trace has left the verti-
cal limits of the internal graticule. This can be up, down, or
both, as indicated by the OVERSCAN LEDs. The overscan
facility operates with the baseline or with signals of more
than 100 ns length.
Owverscanning can ocour if
the Y-position controls are not adjusted correctly in
MOMO and DUAL operating modes.
— the attenuator controls are set incormecthy,
— AC signals with excessive DC potential are measured
(when the input coupling switch is zet to DC).
In this case switch to AC input coupling or add a suitable
capacitor in series with the Y-input connector.

Oscilloscope probe adjustment

The opscilloscope attenuator probe should be adjustad
pericdically to ensure a correct divider ratio and-an undis-
torted display of waveforms, The probe must ba compen-
sated to match the input impedance of the respective chan-
nel. : :
For this purpose the instrument contains a special built-in
squarewave generator. The genarator output {0.2V,, and
2V, 1% at approx. 1kHz or 1MHz) is at the CAL_ 0.2V
and 2V test sockets located beneath the CRT en the front
panel, also the switch tor calibrator frequency selection,
The method of probe compensation is as follows:
— Set CALIBRATOR switch to 1 kHz.
— Set [IMEBASE switch to 0.2 ms/fom,
- Setchannel input switch {l or 1) 1o DC,
— Set Y AMPLITUDE switch to 5m\iem.
— Connect probe to the CAL, 0.2V test socket on

front panel.
— The CRT can display one of the following wavefarms:

T B

g 1]

1kHz *"'“t-'“?*" _____ q |
incinnlis
|5 S R

incorract

2 @S

— If either of the incorrect displays appear, adjust (he
probe tnmmer control until the correct waveform is
obtained, using the special trimming tool supplied with
the probe. The probe tnmmer is located in the body ol
the probe or its connecting box.

For adjustment of the new HAMEG HF-Maodular Probe

HZ 52 proceed as follows:

— Fallow the above-mentioned procedure, then:

— Set CALIBRATOR switch to 1 MHz.

— Set TIMEBASE switch to 0.2 usfcm

— Set channel input switch {1 or 1) 10 DC.

— Set Y-AMPLITUDE switch to 5 miiem.

— Connect probe to the CAL, 0.2V test socket on
the front panel,

— Adjust the 3 trimming pots in the connecting box of the
probe for best results.

— The CAL. 2V test sccket should be used for x100 probe
adjustment.

Amplitude measurements

General

Orne of the main uses of the oscillescope is for signal
amplitude measurements of OC, sinewave and complex
waveforms. The HAMEG HMB0E s designed for accurate
measurement of signals fram 1mV,, 1o 2400V, (with the
use of the HZ53 High Voltage Probe). Signals smaller than
T\, can also be displayed (pull MAG x5). The maximum
signal that can be applied to the input of the vertical
amplifiers without external attenuator probe is 400V .

All amplitude measurements are made using the Y land
[l channels, whare the relative values are displaved on the
CRT screen. |he value af the required amplitude can be
measured in cm (physical height). This reading is then con-
verted to voltage by multiplying the e value by the relative
factor indicated by the AMPLITUDE switch setting, the
dellection coefficient, either in VWom (volts per centimeter}
arin myfom.

Curing calibrated measurements the amplitude variable
control has to be set at C{cal ) position. The attenuation fac-
tor of the probe has to be allowed far,

Method of measurement

When using the oscillpscopa for voltage measureaments the

following method can be used.

PRCELIMINARY CHECKS

Before the signal is conpacted, check the settings of the

oscilloscope controls as follows

— AMPLITUDE switches on both channels set to 20V/em,
and AMPLITUDE VARIABLE control in © lgal.} position
and depressead.

— Al pushbutton switches are in the released lout) posi-
tion.

— Set channel INFUT COUPLING switch 1o AC, unless a
knawn DC voltage is to be measured,

— Set TRIGGER LEVEL switch to AT [depressed).

— Adjust the trace position, INTENS and FOCLIS, Check
that DELAY iz switched to NORM.

APPLICATION OF SIGNAL

— Select channel mode as required,

— Apply signal and adjust AMPLITUDRE switch setting for a
3-4cm signal height.

— Adjust TIMEBASE and tnggenng contrals, if required, for
ah optimal display. [See Fig. 3).

Subeect to change

M 7 B80S



— Meaasurements of display amplitude are made with the
grabicule, which 15 scaled in e The Y position control
can be used to adjust trace to a suitable referance line.

— Record display height in cm and AMPLITUDE switch
satting in Vom and calculate the signal voitage.

EWNEE

§7 4 EEnEN
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s senun

Fig. 3, Sine Wawve

Calculation of the voltage value 15 performed as follows:
(Refar o Fig, 4

Voltage (V) = Height inocm (H) x
Amplitude switch setting
in mem or Vicm (A)
W= Hxl

Values forV, H, and & must be within the limits of the oscil-
loscape, i.e., far

W — between 1mV,, and 160V,

H — between 0.5 and Scm (optimum 3.8 to 8cm)

A — bebwean 1miem and 200 em.

Exampie 1 {See Fig. 4)

H = Bem ipeak to peak)

A = Amplitude switch setting = 2\fem

Than W = Voltage value peak-to-peak
Vi=HxA

Fig. 4

Exarnple 2 {Soe Fig. &)

H = dcm peak value (V)

A=0.2Vem
V=HxA
= 0.2x4(V)
= 0.8V,
TN
dem i —‘
O
Fas O T

Example 3 {See Fig. 4) using a x10 Attenuator probe
H = Bom peak-to-peak

A= 20m\icrm

Vo= HxAx{Probe factaor)
= Bx20im¥ix 10
= 160mYx10

= 16800mVYy, = 1,6Volts,,

AC measurements

In general, ACvoltage values normally refer to the rms value
(root-mean-square value), However, [or signal vollages in
oscilloscope measurements, the peak-to-peak voltage (V)
value is usad. This is the potential differance batween the
most positive and the most negative poinl of a wavelornm,

IT Ihe peak-lo-peak value Vo, of asinewave. displayedon the
pacilloscope scraen, is to be converted into an rms-value,
the resulting peak-to-peak value must be divided by

2xV2 =283 v v

eV, = — = L
2xf2 2.83
Conversealy,

lI"Irf:l' = vllll':lesa

The refationship between the different voltage valuas can
be seen in Fig. 6.

P

........ h T P T
N /
i i [NV 1
Fig., 6, Wollage valuas of 2 sinawave,
Vo = molmear-square value, v, = aimple peak ar crest value,
W = neak-do-peak value; Vo = momentary vgius.

DC measurements

For DC measuremants a single trace line is required. The
timebase and trigger cantrols have no effect on the actual
maagsurement.

DC measurements can be made in the following way:

— Set the respective channel input selector switch 1o DC.
Adjust the Y-POS control to position the trace on a reler-
ence line of Lthe graticule.

— When a DC voltage is applied to the selected Y input, the
trace will move up for positive ar down for negative volt-
ages, when using ground as relarence.

— The trace displacement can be meaeasured in o, The DC
valug can be calculated as follows:

M 8 B05
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DT voltage = Height {H) in crm x Amplitude (A) inmy or Viem

Examplal H = 3cm {down)
il = 2V
W = BY
Exarmple2 H =3cmlup!
i = 0.2Wcm
Probe=x10
v =gV

Differential measurement

Mate: For this type of measurement two identical probes
are requirad.

Caution: Hemove ground clips from both probes.

Measurements can be made in the Tollowing way

— Connect probes to channel | and || inputs.

— Depress INVERT | and |+l mode pushbutton switcheas.

— Ensure CH I+ 1] and DUAL pushbuttons are released.

— Set amplitude switches Y1 and Y1 to 20V/erm and input
selector switches 1o AC,

— Connect both probes acrass the circuit component,
whare the signal is to be measured. {Ses Fig. 7)

— Adjust escilloscope contrals for optimal display, ensur-
ing that both amiplitude Swilches are set lo.equal ranges.

— For DC differential measurements both channel input
selector switches should be sot to DC.

— |t trace moves up CH |l input s positive,

— I trace moves down CH | input is negalive,

I'ig. 7, Circuit under test

High voltage measurement

For DC measurements up 1o 160V, the input selector
switch must be set to DC.

AC measurements can be made with the switeh sat to AC,
butif the applied signal is superimposed on a DC (directvoll-
age) leval, the totalvalue (DC + peak value of the alternating
voltage) of the signal must not exceed =400V,

This same order of magnitude applies to nommal x10
attenuator probes. The attenuation allows signal voltages
Up to approx. 600V 1o be evaluated.

Voltages of up to approx. 1200V can be measurad using the
HZ53 High Voltage Probe, which has an attenuation of
x100,

[t should be nated that the V.. value is derated at high fra-
guancies ifa normal x 10 probe is used o Mmeasura begh volt-
ages, {5ee page M &, HF signais),

There is also a risk that the attenuator senes resistor of the
probe will break down, causing damage to the input of the
oscilloscopo.

It the residual npple of a lugh DC vollage is to be displayed,

a normal x10 probe can be used, but the probe must be in
series with an appropriate HY rated capacitor (22 1o 68 nF).

The horizontal axis

Except for X-Y operation, the horizontal or X" -axiz is used
on the escilloscope for all ime and frequency related mea-
suramants or observations,

The prirmary Tunclion of the X-axis s to deflect the CRT
bearn to produce the horizantal display.

This is achieved basically by the timebase generator and the
# plates of the CRT,

Al x-aws controls and related components are contained in
the X-axis section of the front panel.

1
BLOFE #1—
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TIMEBAEE

RCADY

REELT
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ACSARAL: i
r EET.TRIM.

Fig. 8, ¥-Axis Controls

The timebase

The timebase detarmines the time required by the CRT's
alectron baam to move once across the screen in the har-
zontal direction {sweep time).

The sweep time is the basis tor all signal frequency and time
megasuraments.

The sweep tme s determined by the timebase generator
and is selected with the timebase switch. The sattings on
the timebase switch give the time cocfficicnt or sweop
time per cm, either in seconds (s, miliseconds (ms), or mi-
croseconds (pus). Time coefficients range frem 0.05 ps/om
to 1sfom. For cxample, at the sweep rate of 0.1 sfom, i will
take one second to travel the full length of the screen
{10cm).

Subijact i chenga
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Timebase controls

The Timebase rotary switch enables the time coefficients
to be selectad within & range from 1s/cm to 0.05 psfcm in
23 calibrated steps,

The wariation of this switch also enables the number of sig-
nal cycles displayed on the CRT to be increasaed {turning the
swilch counter-clockwise) or decreased (Lurning the swilch
clockwisel.

The Timebase variable control varies the time coefficient
by decreasing it from the value shown on the timebase
switch, When the control is turned fully counter-clockwise,
the sweep time is increased by a factor of approx. 2.5:1,
For exact measurements, the timebase variable control
must be set to the C (calibrated) position.

The X MAGHN x10 pull-switch gives the facility of expanding
the trace by a factorof 10{£5%).

The maximum timebase resoclution (5nsfcm) can be
obtained by using the X MAGN x10 facility and turning the
timebase variable control fully clockwise.

If any part of the signal requires time expansion, e.g. to
exarmine a particular spike on the waveform, firstof all using
the X-PO5, position the spike on the verlical centre line and
then pull X MAGHN %10, The desired part of the expanded
signal will now be displayed approximately in the centre of
the screen,

Timebase triggering

Triggering modes

Tha HAMEG HM 605 has a full range of timebase trignenng
modes, which produce the stable display needed for mea-
surement and observations.

All triggering modes enable the timebase sweep signal,
which produces the X trace, to be started at the same time
as an applied test signal. This is done by the trigger signal,
which enables the timebase generator and test signal to be
synchronized to produce a perfectly stable signal display.
The trigger signal has to be derived aither from the test sig-
nal ar froman extermnal sounce: The built-in delay ine parmits
vigwing of the trigger edge of the displayed signal,

The varions trigger modes available on the HAMEG HM 805

are;

—~ PEAK {Peak Value Trigger}
The timebase will be triggered automatically from the
peak value {maximum voltage) of the test signal, In this
mode, the trace base line will be displayed without any
input signal being present or with the input selector
switched to GD, Mos! non-complex signals above 30H:
can be displayad in a stable condition in PEAK rmode, but

signals under 5mm in amplitude may not have sufficient
amplitude totrigger the timebase.

MNORMAL

In this mode, triggering is achieved by adjustment of the
LEVEL control. Further adjustment of this control
selects the voltage point on the trigger signal, where
triggering occurs: The trigger signal can be derived from
any point on the positive or negative edge of the test sig-
rial. This is adjusted by the level contral and slope +/—
switch. With normal triggering, level range is dependent
on the amplitude (height) of the display. If it is less than
1om, the level control can be very sensitive,

EXT (External Trigger Source)

This mode enables an external trigger =ignal to be con
nected to the oscilloscope at the EXT TRIG socket,
When connected to the EXT TRIG input, the signal
should have an amplitude from 50mV,, to 0.6V,

External trioger signals, which are nolwithin this voltage
range or not known, can be applied 1o the channel ||
input. The channel |l amplitude control can then be used
to adjust the trigger signal amplitude in the range from
B MV, to 400V,

The external trigger signal can be ohsarved on channet ||
simply by depressing the CH Il mode switch. It can
then be setto a suitable amplitude (3 toGem). Tha CH 1]
switch can then be released, but the I/l Trigger pushbut-
ton must remain depressed,

SINGLE

A single shot triggering facility enables the timebase 1o
sweep the CRT onee anly. This is used when a single
process ar event is required to'be displayed or photo-
graphed, e.g. the voltage decay in a resonant circuit. The
single trigger signal pulse is derived from the input signal
with either PEAK or NORMAL trigger mode.

To switch the oscilloscope to single sweaep operation,
the SINGLE pushbutton switch is depressad, whereby
the RESET pushbutton should be pressed to illuminate
the READY LED. This shows that the oscilloscope is
ready to accept an input signal.

When an input signal is applied, the signal appears
rmormentarily and the READY LED will go out. To repeat
the sweep, the RESET pushbutton has to be reset, and
another signal has to be applied.

Triggering in automatic mode will cause the single dis-
played signal to start approximately on the base line, but
inthis mode the trigger circuit is very sensitive and amall
interference signals can prematurely trigger the signal
sweep. For triggering with low amplitudes (high sen-
sitivity) or very low frequencies, the normal mode trig-
gearing should be used.

The selling of the level contrel amplitude and timebase
should be determinad before signal sweep is used.

M 10 B0E
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Line

This made enables the timebase to be triggered by a signal
derived from the line/mains supply, sither BOH7 or B0Hz
depanding on the ling frequancy. In this maode the trigger
signal is independent of the frequency and amplitude of the
¥ osignal. It can be used when invastigating signals which
are related to the line supply, 1.2, line signals, harmonics or
sub-harmonics,

This mode is useful for measurement of small hum signals
or line supplied DC power supplies, or line frequency can-
trol and clock circuits,

MOTE: If a negative slope triggering level is obsarved with
the + slope selected, this is due to the phase reversalof the
line supply, To correct this the linefmains supply connec-
tions must be reversed.

Explanation of trigger controls

The trigger controls are located in the timebase scction of
the front panel. They enabile a wide and flexible use of the
HMB0E's many timebase and trigger facilities. A short
description of their use is as follows:

LEVEL

The level control Is operated in all triggernng modes and 15
used to select a trigger signal fram a chosen level of
gmplitude from a part of the input signal (a point on the + or
= adge), when a signal shape is constant and continuous,
le.g. sine-wavel or a particular signal (pulse level), If the
repeating signals are not atl a constant amplitude or fre-
qUENCY.
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The iewsl control canbe
atjusterd toselact ane par-
ticular pul =g to be used as
atrgger signal.

Trigger sxgnal can be
zalacted atany level on the
gignal cunve,

PEAK/NORM switch

Operated by the level control knob, push in for automatic
trigger, pull out for normal trigger,

Trigger indicator

The Trigger Indicator LED will illuminate when the timebase
has been triggered. This will operate in all modes of trigger-
ing. The indicator is particularly useful when triggering very
low frequancy signals and will illuminate to show that a trig-
ger signal has been located during sensitive adjustrment. n

same cases, the trigoer indicator will flash, e.g. low fre
guency signals.

Trigger coupling selector and other controls

The trigger coupling selector switch is marked AC, DC, HF,
LF, LINE and operates with external and internal trigger sig-
nals.

Various modes can be selected, so that the trigger signal
can be matched 1o the input signal under test. depending on
the type and frequency of the signal,

— The AC position can be selected when investigating
mest types of uncomplicated waveforms,

— DC coupling is used when displaying very low frequency
signals and when it is raquired 10 trigger the signal at a
specially selected voltage point {level), or when the sig-
nal constantly changes during investigation,

© When using DC coupling, NORMAL mode triggering
should be selacted,

- The LF {Low Freguency| position is specially suited to
trigger video signals at frame frequency. It can also be
applied to all signals under B00Hz, This facility uses a
loww pass filter to suppress high frequency interference
signals, which may be contained in the trigger signal.

— The HF {High Frequency) position switches in a high
pass filter, which eliminates DC variation and LF interfer-
ence, which could affect the trigger signal. 1tis useful for
high signal frequencies up lo 80 MHz,

— LINE. This position selects the Line Triggering Mode.
{See Trigger Modes),

— SINGLE/RESET

The SINGLE pushbutton enables the oscllloscope’s
timebase generator to be set to single shot mode, The
READY LED illuminates when single shot mode is ready
or in operation. To arm for single shot operation, the
RESET pushburton should he pressed 1o illuminate the
LED. The READY LED is dark when the signal sweepis
run dowwn,

— HOLD OFF
This control adjusts the time between sweaps, 1.8
batween lwo complete scans, This contral may be use-
ful when triggering in aperiadic signals, complex
waveforms or bursts, Lo obtain a stable display,

— BLOPE +/-
A triggering signal can be selected at any point on the
‘positive (4} or negative {—) cdge of the test signal. The
slope +/— switch determinas which edge of the signal
will be used to obtain the triggenng signal. Slope selec-
tion is important when anly parts of the signals are dis-
played, x

Suoiect tochenga
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Triggering instructions

To trigger the timebase, the following instructions should
be performed:
1) PEAK {Automatic Peak Value Trigger) mode
a) With na input signal connected, set up oscilloscopa far
narmal cperation, Le. all pushbuttons released.
b) Select required trigger coupling (AC, DC, HF, LF)
c) Push LEVEL control knob in and adjust to position
FEAK.
di Connect input signal. & display should appear and trig-
ger indicator should illuminate,
ab Adjust timebase and amplitude conbrols Lo obtain
required signal display,

2V NORMAL trigger mode

a) Repeat steps a) to el as under PEAK mode.

b) Adjust ¥ amplitude for a display height between 1 and
Bcm.

ch Adjust | FVEL control to centre position and then pull
LEVEL cantrol OUT,

d| Select required triggering paint by further adjustmant
of LEVEL cantral,

31 LINE mode
al Set TRIG. coupling switch to LINE.
bl Apply a line frequency related signal.

4) EXTERNAL Triggering mode for signal

50mV,, to 0.5V,

a) Repeat steps al 1o el as shown for Automatic Trigger-
ing, but note that the Lrigger indicator will not dlumi-
rate,

b Connect the external trigger signal to the EXT TRIG
input socket.

o) Depress EXT. pushbution switch.

dl The trigger indicator should illuminate and a trace
should be displayed,

e) Pull level control knob for normal trigger mode, if
required, and adjust for a stable display.

5} External Triggering mode via Channel ||

al Repeat steps a) to e as for Automatic Triggering, but
note that the tnigger indicator will not illuminate.

b) Cannact the external trigger signal to the Channel ||
input connector and depress the CH | pushbutton,
Creprass TRIG I/ pushbutton,

¢ Observe the external trigger signal display and adjust
amplitude switch ¥ || for a display between 2.and Gom
height.

d) Helease CH /1| pushbutton, Channel | now is in opera-
tion and the trigger signal is fed via Channal ||,

&) SINGLE SWEEP Triggering mode
a) Repeatinstructions aj to e} as for Automatic Triggering
rroce.

bl Determine amplitude and frequency of test signal and
adjust timebase, trigger mode and amplitude contioly
accordingly.

ol Daprass SING|F pushbutton, Briefly press RESET
pushbutton, which should now illuminate the LED,

d) Connect test signal to channel input. A trace should
now appear and the READY LED should go out,
Push RESET pushbutten again, so that oscilloscope is
ready for next signal.

MNote: Ensure SINGLE pushbutton s released when moa

surements finished, This avoids confusion whean normal
timebase operation is used,

Triggering complex sighals

Use of Hold Off control

If it 1z found that 8 triggering point cannot be located on
complex signals after repeated adjustrment of the LEVEL
control in normal mode, it may be possible to obtain a trig-
gar paint by adjusting the fine frequency contral in either
PEAK or NORMAL mode.

For aperiodic signals such as complex digital words, the
HOLD OFF control may be used. This conlrol varies thehold
off time between two sweeps, during which time na trig-
gering is possible. The HOLD OFF control can increase the
time betwean sweaps by a factor of 10, Pulses or signals
appearing during this "ofl" pericd cannel lrigger lhe
timebase. With pulse trains of the same amplitude, the stan
of the sweep can be shifted to the required pulse. c.g. the
sacond with double pulses orwith "bursts” of signals.

The HOLD OFF control should always be returned to the
cal, position 21 otherwise the display brightness will ba
reduced.

Sweep Delay

General

Curing normal timebase operation, the trigger signal starts
the sweep, i.e. the timebase sweep signal will begin at
cxactly the same instant as the trigger signal is applicd,

The HAMEG HMGD5's sweep delay facility enables the
sweoep to be started at selected delayed times after the tnig-
ger signal has been applied. The delay time ranges from
0.1 us 1o 100ms, with its fine control to max. 15,

The sweep delay facility therefaore makes it possible to start
the sweep at practically any point of the waveform. The
pariod, which folows The starl of Lhis swaep, can than be
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expanded by an increase of timebase speed.

From a busfom timebase range downward to slower
sweep speeds, an expansion of atleast 1000 times is possi-
ble. With timebase speeds faster than Busicin, the
maximum expansion decreases proportionally

By an extrama increasing of the expansion, the delay bnght-
ness decreases and trace focus may change. Inthese cases
an HZ47 viewing hood should be used,

When the expansionis very large, the signal displayed may
have a tendency to jitter. This may be caused by slight
changes in signal frequeancy.

Explanation of controls

The sweep delay facility has three controls which are
lncated in the timebase section of the front panel. A short
description of their use s as lollows:

— DELAY
— time selectar. This switch has seven positions ranging
from 0.1 ps te 100ms. Used for coarse selection of delay
timas.

DELAY VAR

— centrol. This fine control is used for fine time delay
adjustments depending on the setting of the coarse po-
sition switch, The cantrol consists of a twenty-turn preci-
sion potentiometer with overwind protection,

MNORM — SEARCH — DELAY
This switch selects both delay modes,

— NORM
In this position the delay circuit is switched off and the
complete waveform under investigation will be dis-
played.

— SEARCH

Im this position, the CRT display will show the amount of
delay, i.e. blank the lrace on the lefl of the CRT screen.
Using the DELAY switch and the DELAY VAR, the delay
can be adjusted 1o select a particular point of the dis-
played signal or predetarmined delay time. The delay
tme s then the distance lom the extreme left of the
graticule 1o the beginning of the trage and is depandant
on the timebase setting.

The DELAY Indicator LED will flash in SEARCH mode.

— DELAY

In this pasition the display is delayed by the time deter-
mined during SEARCH made. Adjustment of the delay
time [fing or coarsal will have the effect of moving the
sigrial, but the part of the signal seen on the CRT screen
will keep the same time coefficients as shown on the
timebase switch.

Anather effect is that the displayed signal will mowve with

the adjustment of the delay fine contrel. This can be
regarded as the graticule moving along the trace,

The DELAY Indicator LED will Hlurmnninate continuously
in DELAY mode.

Operation of DELAY facility

1. With no signal applied or channel input selector switch
set to G0, adjust the X POS control so that the trace is
centered In the graticule. Fnsura that DELAY mode
switch is set to NORM and adjust oscilloscope to display
one to five basic periods of the signal under investiga-
tion.

2. 5et DELAY mode contrels (fine and coarse] fully coun-
terclockwise.

3. Check that X MAGN x10 switch is depressed, HOLD
(IFF control setto x1, and TIMEBASE WAR control 58t 1o
C [calibrated).

4. Check that trigger LEVEL control is adjusted to ensure
stable triggering. The TRIG. LED should be iluminated,

i i |

Fig. 11: Example of Trace
Miode; Norm, Timebase. 0.0 msdom

Search mode

1. Set DELAY switch to SEARCH position. The DELAY LED
indicator will flash,

2. Increase DELAY coarse and VARIABLE control for
required delay time. The start of the trace will move to
nght ol graticule. Theamount of shitt indicates the delay
timne. If trace disappears, then the delay time setting is
toa high

L

Fig, 12: Exampie of Trace
Fraguency: 1kHz, Mode: Search,
Delay range: 1 ms, Timedase, BEmsfom
Dely LED: Flashing. Delay Time: 2.5em x 0 6msficm = 1.26ms

Sumect to chergs
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3. The X POS. control should not be adjusted. Precise
adjiustmant of tha delay timea is made with the DELAY
VAR control. This can then be calculated from the
timebase switch setting.

Mote: When investigating a waveform as shawn in Fig. 11

above, the display could not be obtained with a time delay

setting of 10ms and display would be completely blanked.

A delay of 0.1 us. however, would nat be sufficient to.delay

the sweep to a visible amount. The delay switches should

be slowly rotated clockwise until the trace starts. just prior
to the tme interval required to be investigated.

Delay Mode

1. Set mode switch to DELAY position, The DELAY LED
indicator should constantly llluminate.

2. The trace will now start in the same position as far nor
mal display. The signal position can be adjusted by the
DELAY WAR contral,

Fig, 13. Example of Trace
Mecde: DELAY, Thalay range: 1 ms
Nimetasa) O.amadicm, LEDE iluminated

Expansion of signal

1. Inthe DELAY mode, the required part of the signal can
be displayed by adjusting the DELAY VAR control.

2. Increase the timehase sweaep speed 1o expand the dis-
played signal as raequired. The TIMEBASE VAR contral
and the X MAGN x10 facility may have to be used.

3. If the signal leaves the CRT screen, the DELAY VAR con-
trol requires readjustment, This control can be adjusted
to enable any point of the signal ta be displayed.

Fig. 14: Example of Trace |l T =
Moge: Dalay, Dolay range 1ms,

Timakasa: b0psfom; LED iluminastec,
Expansion: 0.5+ 10°Y 6o 105 - 10,

T = Scm  Bluslom = 260us

In the example shown in Fig, 14 above, it can be sean that
an expansion of x10 was obtained by increasing the
timebase sweep speed from 0.5ms/cm te B0ps/cm. The
precise measurement for the delayed portion of tha
waveform is possible. This was found 10 be 25015 by mul-
tiplication of the horizontal lengthinem ot an optional signal
section) by the timebase time coefficient. The Timebase
VAR control must always ba set al C (calibrated) when accu-
rate measuremeants are to bhe made.

Time and frequency measuraments

General

Generally, all signals to be displayed are periodically repeat-
ing processes, which can also be designated as time
periods. The number of pariods per second is the frequency
or repetition rate of the signal, One or more signal periods or
evan part of a period can be displayed on tha oscilloscopa’s
CHT,

By using the X-coordinate (graticule) and the timebase, the
oseilloscope can be used to measure the time period or fre-
guency of any signal, as well as measuring rise time ofindi-
vidual pulses.

One or more signal periods and parts of a signal period can
be displaved. The "quantity” of sighals depends on the set-
ting of the timebase switch.

The timebase represents the time it makes for the trace t©
travel across the CRT in the horizontal £X) direction. [t is
adjustable from 1sfocm to 0.0bps/em by rotating the
TIMEBASE switch. Time coefficients on the TIMEBASE
switch are indicated in sferm isecondsfcm), ms/cm (mil
lisgcondséem) and psfom (microseconds/om). See also
diagrarn of Front Panel.

Measurements

TIME and FREQUENCY measurements can easily be
obtained by "reading” the X-axis distance {cmi fram the
CRT graticule. See Fig. 15 below:

nann
AN
I _\i’

""-..:\—IM“\
L L]

Fig. 18, where T = Tima |duration} of OME signal period
| = Length of ane parad in cm (read from CRT graticutel
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From the TIMEBASE coefficient Z {s/cr) as indicated on the
TIMEBASE switch, the trug time duration of ane perod can
be calculated using the simple formula

T=LxZ

The Frequency (F) of the signal can be determined from the
time IT) of one period by;

F=—1-- thus.,TzL
T F

Example 1 (See Fig, 18]
L =4em
£ = bmsfcm (Timebase switch indication}
Required time T=4x5x 10

Thus, T=20ms
Required frequency F = ! = 3008 = BOHz
20% 1073 20
1
orfF= — = _’IDG'D = hOHz
20ms 20

Fig 16

Example 2 (See Fig. 17)
L=1cm
Z=1pusfom = {1 %109 secicm
Reguired tima T=1x{1x 1079

thus T=1x10"%=1us

Fequirad frequency F= ———  {Hz)
1%10™*
B
thus F = L] = TMHz
1
5 1 =
o=

Use of controls fortime
and frequency measurements

VWhan using the oscilloscape 1o measure time or frequency,
chack that the lollowing controls are correctly set:

TIMEBASE switch —
adjusted to give a readable display of 1 or 2 periods or
"part” of the signal to be maasurpd,
TIMEBASE VAR control -
Hocated in centre of timebase switch)
should be set ta C (calibrated} position, with arrow painit-
ing to rght.
H-MAGH %10 —
This switch shauld be depressed,
Whan this switch is pulled out, the timebase scale is
expanded by atactor of 10 and must be allowed for in the
calculation by dividing by 10,
TRIGGER LEVEL —
Control to be adjusted to give a stable display,
Y-AMPLITUDE —
et controls to give at least Hem signal haight,
XPOSand Y POS —
Adjust these contrals so that the signal is symmetrically
positioned to the horizontal and vertical centre lines of the
graticule,
DELAY —
This facility should be used when very small time inter-
vals at selected parts of the signal are to be measured —
see section Sweaep Delay,
Mote: Time intervals smaller than 1% of the total signal
perod can be measured using the sweep delay mode,
CHT INTENSITY —
At fast sweep rates, the CRT intansity may be lower and
should be increased as required. Using the oscilloscope
Viewing Hood HZA7 will improve contrast.

Measurement of rise time

Une of the critical features of 8 square wave or pulse is the
time taken to change the level or valtage,

This time is referred to as the rise time {or fall time) Ty @nd
5 normally measured between 10% and 90 % of the pulse
height. Sea Fig. 18 balow. The 10% to 30 % limitis used to
ensure that transients, ramp-offs and bandwidth limitations
do not influence the measuring accuracy,

Use of graticule during
rise time measurements

The HMBOE CRT's internal graticule is especially calibrated
and divided for rise time measurements, (See Fig. 18
below).

For peak-to-peak signal amplituda of cm height which are
symmetncally adjusted to horizontal centre ling Ltha mternal

Subject to change
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Fig. 18

graticule of tha CRT has twa harizontal dotted lines £ 2,4 cm
from the centre line, providing predetermined 10% and
20 % signal points,

Suggested measurement procedure

1. Adjust TIMFBASE controls until pulse |5 displayed as
shown in Fig. 18 above. The X POS, X MAGN x10, and
the sweep delay facility may have to be used.

2. Adjust ¥ AMPL selector switch, fine control, and ¥ POS
to align average peak value with the 23 cm horizontal
lines on internal graticule,

3, Measure distance (time 1,,,) between the two points at
which trace crosses the dotted lines 2.4cm above and
below the centre line [See Fig. 181,

4, The distance represents lhe rise time. Hise time can be
calculated as follows:

Ox Ticm
MAG

Risc time 1, =

Where D = Distanceincm
T = Timebase setting
= ¥-Magnification switch
= 1 {pushed)]
= 10 when pulled)

M AG

Example 1 (See Fig. 19)

3
if N
g A
| riammn
5 =
—t gy f—

Fig. 18, Risetime Measuremeant
[ ="16em, T = Tesficm
MAG = 1 inot used:
ot = 1607 % 1077 56,
=1Ffus

Example 2
Here, D= 1.68cm

T= 0.2usfcm
MAG =10
- 16%02x10°"
it -t':l
_ 0.32ns — 49ns
10

When very fasl rise limes are being measured, the rise tima
of the oscilloscope amplifiers has to be deducted from the
mueazured time value. The rise time of the signal can be cal-
culated from the following formula;

=¥ b — L

wehere T, trug rise time
L = measured rise timea
leee = oOscilloscope risetimea

(5.8 ns for HM B05)
If t,. i greater than B0ns, this can be taken as the rise time
ol the pulsa, and further calculation is unnecessary.

Thus, the true rise time from Example 2 would actually be

t, = ¥ 327 — 58 =231.46us

Extra features of the HAMEG HM 605

CRT beam modulation

The HAMEG HME05 has the added tacility of beam (Z)
maodulation, This enables the trage to be switched from light
to dark, depending on the applied modulation signal,

One examp'le of Z-modulation is to display time markers an
the trace, which are fed from an external source. Theinten-
sity of the: bearn cannot be varied. [t can only be switched an
or off.

A square yave modulation signal should have a maximum
level of BV, (TTL signals) and is applied directly to the BNU
socket marked Z, located on the rear side of the instrument,
This gives a connection via an RC-netwark 1o grid 1 of the
CRT. The effect of a positive lagic signal will cause the
beam to be switched on. The Z input signal should be
supplied from a saurce which has an output impedance
lenver than 6002, A signal generator which produces nega-
tive signals relative ta ground is unsuitable. A DC offsel vell-
age should not be connected to the £ inpul socket,

Whon using the Z-modulation facility to display calibrated
time markers, the modulation generator must be able to be
synchronized or have a fine frequancy control. In this case,
to produce lixed trace time markers, it is of advantage to
apply 8 modulation frequency, which is a multiple of the sig-
nal frequency, i.¢, for a signal frequency of 1kHz, the Z-fre-
quency shauld be & or 10kHz or mare.

W16 BO05
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The Z-modulation can also be controlled via a switch {man-
ual or relay). This requires no voltage source, The switch
contact is connected acrass the Z-input, When the contact
is closed, the beam will be dark (off), when the cantact is
apen, the beam will be bright {on),

Timebase signal output

A BNC =ocke localed on the rear side of the oscilloscope
{labelled with a sawtooth waveform) can be used to obtain
a sample signal from the oscilloscope’s intemal timebase.
Tha waveform ocutput is approx, 5V, and varies in fre-
quency depending an the setling of the tmebase switch,

The connected load to this socket should always be above
10kQ, A capacitor should be connected in series if the DC-
content of the signal is not required.

Y output

The Y deflection signal, which is applied to the CRT's Y-
platas, is available at the BMC socket marked "Y", located
al the rear of the oscllloscope.

The Y-output will be tha same signal as displayed on the
CRT screen with a level of approximataly 100mV,, (open
circuit) for an amplitude of 1em shown on tha CRT scraen

The cutput is DC-coupled and is approx. atground potential;
The bandwidth corresponds to that of the instrument, butis
strongly dependent on the capacitive load. Normally, an'
output cable should be terminated by 508, The output volt-
age is then reduced to S0mVfom

The Y-putput is independent of the ¥ POS and ¥ POS con-

trols, aswellas the INVERT mode. It can be switched, Lising
the I/l trigger pushbuttan, ta Channel [ or |1,

Graticule illumination

The HAMEG HMB05. has an illurminated internal graticule,
which can be used when trace photographs are required.
The illumination is adjustatila for two intensities, AL position
0, the graticule lamp is switched off. Settings 1 or 2 should
be selected in aceordance with type of film and camera
used,

Component Tester

General

The HAMEG HMBOS has a built-in electronic component
tester, which 1s used for an instant display of a test pattern
to indicate whether componeants are in warking condition.
The comporent tester can be used to easily check resis-
Lors, capacitors, inductors, diodes and transistors, A limited
number of tests can be mada an integrated circuits. All
components can be tested inand out of circuit, but in all
cases no other signals or voltages should be connected to
the component under test. The component tester uses a
test voltage of 8.5V ...

Controls and setting up

The component tester 1= switched on by depressing the
COMPOMENT TESTER pushbutton switch on front panel.
Two test leads with banana plug connectors and test prods

are renquired. These are connected to the component taster
Input/Output socket and an oscilloscope ground socket an
front panel.

When the compoenent tester is switched on, the only oscil-
loscope controls which can be operated, are INTENS.,
FOCUS, ¥ POS., X MAGN x10,

To return the oscilloscope to normal operation, release the
COMPOMNEMNT TESTER pushbutton switch,

Typical test procedure

= CAUTION =

Do not te=t any vemponent in live circuitny — remove all
grounds, power and signals connected to the component
under test.

Sat up component tester as slated above. Connect test
leads across companent o be tested. Observe oscillo-
scopa display,

Test pattern displays

The typical test pattern displayed by various components
under test are shown on page M 20,

— open aircuit is indicated by a straight horizantal line.

— shortcircuit is shown by a straight vertical line.

Testing resistors

The test pattern expected from a resistor is a long straight
line. The angle of slope is determined by the valug ot the
resistor under test, With high wvalues of resistance, the
slope will tend towards the horizontal axis and with low val-
ues, the slope will move towards the vertical axis.

The values of resistars from 20 Ohm to 4.7kE2 can be
approximately evaluated. The determination of actual val-
ues will came with experience, or by direct comparisan
witl a component of known value.

SubsjreT 1o changa
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Testing capacitors and inductors

The test pattern from capacilors and inductors should be an
cllipse. The width of the ellipse will vary according to the
value of the component under test. Test patterns of
capacitors with values in the ranges from 0,1 wF to 1000 uF
can be displayed and approximate values obtained, Precise
measurement can bo obtained by companmy e compo-
nent under test with a component of known value. Induc-
tive components {coils, transformer]) will display an inclined
ellipse {see fig. on page 201, This is due to the resistance of
the winding.

Testing semiconductors

Most semiconductor devices, such as diodes, zener
dictles, transizlors, FETs can be tested. The test pattern
displays vary according to the component as shown in fig.
an page 20,

The main charmctorstic disployed during semicondudctor
testing 1s the voltage dependent kneo caused by the junc-
tian changing from the conduction state to the nan-conduc-
tian stale.

Transistors and diodes

Different tests can be rmade 1o diedes and transistors, base-
emitter, base-collector and emittercollector, The resulting
test patterns are shown in fig, on page 20, These tesls dra
non-destructive and give an mslant ndication of whethera
diode or transistor is faulty. Diodes and transistor junctions
with a breakdown voltage, which is higher than the testvalt-
age (12V,), may not display a true characteristic (found with
high voltage diodes and zener diodes with a zener point
above 12V It will normally be found that a defective
semiconductor under test will give a totally different display
as compared 0 a display of @ working component of the
same type,

The advantage of these tests is found 1o be that inslant
Information is given, to sae If tha camponent is defectivean
account of a short or cpen circult.

CAUTION —

When lasting MOS components, care should be taken 1o
discharge residual or static charges, which may be present
in the component. Hem may also be displayved when tests
are made on transistors — this may be due to inputs not
By croundad

In-circuit tests
— CAUTION -

lermave all ground connections, signals and voltages fram
circuit under 1ast,

Testing camponents connected inaoirout can be achieved,
bul in some cases the results are not conclusive. Compo-
nents, which are connected to other circuit slements,
change the characteristic of the companent and will give a
different pattern from the one normally expected.

By comparing the test pattern of the circuit under test to
that of an oparating circuit, a defest can easily be detar
mined. Lsing the test prods, Identical tests positions in
each circuit can be checked and the resulting test displays
comparad.
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Summary of operating instructions

— CAUTION —

This summary is not intended for first time operation, The
operating nstructions mus! be read before operating oscil-
loscope.

1) Applying power

Check for correct mains/line power setting on rear panal
of oscilloscope.

— Connect instrument using 3-pn receptacte to mains/line
powwer,

— Place oscilloscope in correct oparating position.

— Set all controls to calibrated or narmal oparation.
Depress POWER on/off pushbutton switch. Yellow ind
cator LCD will illurninate.

— Adjust CRT intensity and foous.

2) Y-axis mode selection

— CHAMMEL | TRACE;

Release all Y-mode and limebaso pushoutton switches.
— CHAMMEL || TRACE:

Depress CH 1A and TRIG I pushbutton swilches.
— DUAL TRACE CHAMNMEL | AND I

Depress DUAL pushbutlan switch,

Rolease or depress TRIG 1 switch.
DUAL mode can be operated in alternate mode (signals
=TkHz) with ALTICHOP butlon relessaed, or in CHOP
moda, with ALT/CHOP pushbutton deprassead.

— ADD CHAMNMNEL [+11:
Depress only I+ ALT/CHOP) pushbulton swatch,
— DIFFEREMNCE OF CHANMEL | AND |1
Depress pushbutton switches |+| (ALT/CHOP)
and INVERT 1,
Lutterential Measurements:
Cepress INVERT | and ALT/CHOP pushbuttons.
Cannect signal toY land Y Il Inputs
withaut ground connections
- OPERATICHN:
Dieprass X-Y pushbutton switch. Connect Xesignal to
HOR INP (CH ). Ensure INTEMNS s turned down,

3) Application of signal

Calibrate probe it necessary
— Select input coupling on channal input
switch DC-AC-IGD).
Adjust Y-amplitude switch to display signal
at required height
— MNote OWVERSCAN indicators.
— Irnigger oscilloscope on PEAK mode or NORMAL
as reguired. Adjust Trigger LEVEL,

— Adjust TIMEBASE switch to display required signal.

— When making amplitude or freguency measurements,
sat all amplitude and timebase ine-controls to C {cali-
brated) and push the ¥ MAGM %10 switch,

— To trigger TV frame freguency signals, select LF tngger
coupling.

— To trigger digital words or pulse trains use HOLD OFF
control.

4) Timebase and triggering

Select limebase speed to display reguired signal,

— Select trigger mode PEAK or NORMAL,

— Trigger signal accarding to Y-axis mode, pushbutton 1]
tar Channe! Lar 1 or far Dual altermate tnigger mode,
push ALT. button,

— Fxtermal Trigaer signal 1z connectad to EXT TRIG input
sacket with EX1 switch depressed,

— Trigger level is adjusted by LEVEL contral.

— Trigger slope selected with SLOPE +/— pushbutton
Swyilih,

Trigger coupling selected by AC-DC-HF-LF switch.

— St AC or DG up to 1MHz, HF above 1 WMHz, LF below
1kHz. For Video line signal sel to AC or DC, for video
frame signal setto LT

— Trigger indicator will illuminate whan timebase is
Iriggersn,

For single sweep operation dapress SINGLE pushibut-
ton; reset by pushing RESET pushbutton,

Use of sweep delay — Modes

Marm:  Sweesp delay off,
Oszcilloscope in normal operation.

Search: Delay time switches (coarse and fine) are Lsed 10
selecl delay time of sweep or point of interast,
Delay Mode LED flashes,

Delay: Delayed trace now displayed. Signal expansion

obtained by increasing timebase speed. LED
Hurminatas,

5) Component tester

— Connect test leads to component tester socket and one
ol the bwo ground sockets,

— Depress componan! taster pushbuiton switch,

— Dizconnect all power, ground connections, and signals
Prosemn careaerl ndear lesiwhen tRSHODO COMPOnents in-cir-
cuil.

Subject to change
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Test patterns

Single Components Single Transistors

Short circurt Resistor510L) Junction B-C Junetion B-E

I
=
Ik
|

Mains transformer prim, Capacitor 33 F Junction E-C

Single Diodes In-circuit Semiconductors

Z-dinda undar 8V Z-diode bayond 12V Diode paralleled by G805 2 Diodes antiparallsl

Silicon diode Garmanium diode Dicdeinseres with51 02 B-E parelleled by 680 L2

Rectifier Thyristor G + A together B-Ewith 1 yF + BBO O Si-diode with 10uF
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Front Panel Elements

The HAMEG HMGDE frant panel 15 divided nto sections
according to the various oscilloscopa functions.

The following tabie gives a short descnption of each front
panel element. (See Fig, 20 — View of Front Panel),

Frant Panel Element  Function Fraont Panel Element  Function

@ ower ON/OFF Line masler swilch 2 TIMEBASE Timeliese selocion swalch
tnushbutton swilchl Peaadar OM s indicatod by Irolary switchl 11 sforn to 006 psfom),
and power LED HiuminatedirH 21, TIMEBASE Timehase vanabie control for fine

721 INTENS contral

nansity control foradjustmesnl ol
CHT display brightness,

7y FOCUS contol

Controd inadjustdispisy
trans shammnesst

TR {Trirtmer Fat.)

(E_:-

51 OVERSCAN
(| ED Ingicators)

Trace Rotation — used
to correcl race angle.

Direction indicators —will
iluminatewhen race passes
vartical soresn limils

e ILLUM -0, 7,2
i3-position shide switch)

Conlrois graticula lidmination.
ft, Tirn, Bright

7 CALZV, 0.2V
{Test scckets)

Callbrator squars-wave
signal source,

CAL 1 kHz/1 WKz
toushbution swilchl

Selzcis cafibratorfrequancy
TkHz o 1 MHz.

COMPOMNENT
TESTER

(ouskhution swilchand
single pole sncret)
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HM 605 Performance Tests

General

The following test instructions are intended as an-aid for
chacking the correct performance of the HAMEG HM B05.
The texls ara designed to give a quick indication, to show
that the oscilloscope is functioning correctly. The usea of
spccial test equipment is not necessary and the oscillo-
scope does not need to be removed from 113 casa,

If the tests indicate that the oscilloscope is not within the
specifications, in most cases corrections and adjustmeants
are possible as described in the calbraton and repair
instructions. These, however, should only be undertaken by
qualitied parsonnel.

Test equipment

For all tests described below, the following test equipment
is redquired:

— Bignal Generator lor syuarewsve and sinewave

— Variable line/mains transformer {far power supply test
only)

— Probe and test leads — B0 € through termination (HZ 22}
and Fre-attenuator 2:1 (HZ23).

For more accurate testing of the oscilloscope, the HAMEG
Ozcilloscope Calibrator HMB040 ar HZE? iz recom-
mended.

Oscilloscope settings

Before any tests are made, chack that the oscilloscope set-
tings are in calibrated position and that tha delay mode is set
toe NORM, Mo pushbuttons should be pressed in axcent
Power ON/OFF) and the trigger LEVEL control should be set
to PEAK, i.e. pressed.

& 15 min, warm-up period must be allowead before the start
of any test procedurs,

Test descriptions and procedures

The tests can be made by performing the following proce-
dures.

CRT

Intensity and focus

Mormally, the intensity of the HMBOE CRT 15 good. Any
reductions can anly be judged visually by the expertience of
the operator.

— Te check the intensity, the INTEMS. control should be
turned fully counter-clockwise, The beam should not be

visible: When the INTENS. control s tumed in the
clockwise direction, the bearn should appedr alor
approximataly a 25° rotation.

— With intansity contfal fully clockwise, the beam should
be bright but with acceptable focus. The timebase
flyhack line must not be visible.

— Relocusing is always necessary with wide variation of
intensity. With rmaximum intensity novariation of display
brightness should ccour. If variation does coouritis noi-
rrally a fault in the high voltage stabilization circuit.

~ Decreased brightness may bea result of reduced high
voltaga. This can be recagnised by the greatly increased
sensitivity of the vertical amplifiers.

= The adjustment procedure for the high voltage circuit is
contained in the calibration and repair instructions

— A certain out-of-focus condition on the edge of the
screen must be accepted, It iz imited by the standards
of the CRT manufacturer. The same is valid for any nan-
linearity and raster distortion on the edge of the CRT.
These limit values, however, are strictly supervised by
HAMEG during the selection of the cathode-ray tube,

Astigmatism

The CRT astigrmatism circuit eguahizes the vertical and hori-
zontal sharpness of the display. This can be checked by two
rmethods

1} Display a square-wave signal with a frequency of approx-
imately 1MHz.

—'With normal intensity the horizontal tops of the
waveform should be focused, The vertical edges
should also be in facus.

— If it is possibleto improve the vertical focus by adjust-
ment of the facus cantrol, then the astigmatism con-
trol requires readjustment,

214 second astigmatism check is possible with a spot dis-

played.

— Turn focus control fully clockwise,

— Set bath channel input sclector switches to G and
prass HOHR. EXT, button,

— The spot should be displayed:

—Wary tha focus control around the optimum focusing
point — note the shapa of the spot,
The basic shape of the spot whether round, oval or
rectangular must stay the same with the focus control
set to the left or night of the optimal focusing positon.

Adjustments can be made to astigmatism circuits by refer-
ring to the calibration and repair proceduras,

Trace alignment

The alignment of the trace and graticule can be chacked by
carripating a single line horizontal trace with the horizontal

Subect to changs
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centre line aof the built-in CRT graticule. Both lines.should be
parallel.

Incarrect alignrment can be adjusted by trim polentiometer
TR located beneath the CRT on the front panel.

Daviation can be due to the influence of the earth’s magne
tic: field or CRT manufacturing tolerances

The influence of the earth’s magnetic field is dependant on
the instrument's position ralative to the North-South axis.
With the oscilloscope cantained in a closed case, trace rota-
tion of £0.67" [1mm difference in height per 10cm of
graticule length) 1z sufficient to compensate the earth’s
magnetic field,

If the trace is slightly curved, the trace alignment should be
adjustad, 5o that both ends of the trace are on a parallet
plane,

Internal power supply check

The oscilloscope's regulated DC power supplies are
designed to supply a constant voltage level witha £10%
changain line voltage.

The following test procedure allows any malfunction of the
intarnal powaer supplics to be observed on the CRT.

— Connect the oscilloscope wvia o vanable mains trans
former to the mainsg supply,

— Adjust the transformer 1o supply an output of normal
mains voltage.

— Switch on the oscilloscope and display a signal of over
4o display height and approx. 3 cycles per cm,

— Increase and decrease the transformer output voltage
by 10% and obsarve the waveform,

Mo changes should be detected in either the horizantal or
vertical axis,

Vertical axis

Oscilloscope Y-axis operating modes
The comect functioning of the Y-axis operating modes

Mono/Dual, AlChop, 1+, and XY operation can be
chacked using the following proceduras.

MONO/DUAL Mode

This test gives an indication of the intaraction of Y| and Y|
traces

— Rermove all input signals or switch input coupling selec-
tor switchas to GO,

— Depress DUAL pushbutton switch to Dual operation.

— Twao traces should appear, Adjust Y-POS, cantrol shghtly
to separate traces.

— Turn ¥I pasiticn control fully in both directions, Repeal
for ¥l position.

— In sach of the above cases, the fized trace should not
rove from its position by more than 0.5 mm,

DUAL/CHOP Mode

Curing CHOP mode, trace widening and shadowing effects
may aoeur on the two displays when pesitioned in the upper
or lower parts of the CRT screen, The fallowing cheack
should be made to abserve the affacts,

= Hat both channel input coupling switches to GO

— Eat TIMFBASF switch to 1 uslcm

— Press in DUAL and ALT/CHOP switches to DUAL/CHOP
mode:

Advance the INTENS. contral fully clockwise.

— Adjust FOCUS for a sharp display.

— Using ¥Y-POS. cortrols, position one trace ta +2om and
the other trace —2 cm fram the honsontal centre lines of
the graticule.

— Allernatively release and press in the ALT/CHOP
pushbutton switch.

— Check traces for widening and periodic shadowing dur-
ing CHOF mode.

¥l + Yl Mode

When | + Il mode is salected, both the Y-POS. controls
should function. Ta check this, perfarm the following proce-
dlre.

— Set mput selector switch to GD. Release all mods
switches:

— Press in | + Il mode switch — a single trace should
appear.

— Adjust bath ¥-POS, controis — the trace should move in
each case:

X-Y Qperation

Tha % amplifier is connected via the CH I input-dunng X-Y
aparation {i.e. X-Y switch is pressed in). This test checks the
calibration of tha X amplilicr as Tollows,

— Connect oscilloscope CALIBRATOR 0.2V kHz wulpul
(test socket) dircetly 1o inpul ol Channel |1 {HOR. (NP}
and set channel input salector coupling to AC,

— Zet CH lFamplitude switch ta 50 mycm. Chack that fine
amplitude is set to C (Cal) and X MAGN =10 is pushed.

— Momtor signal by pressing in CH Il pushbutton,
Release CH VI switch.

- Press in XY pushbuttan switch.

— Two spols should appear on the screen. The distance
between them on the horizontal axis should be 4om.
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MONO Mode

Mo test s required for this maode. [tis automatically checked
in the above test procedures.

Y Overscan

When the traceis not displayed on the CRT graticulc duc to
¥ oposilion gdpustment or high amplitude, the OVERSCAN
indicators should illuminate. Perform the fallowing test 10
chaeck overscan aperation

— Adjust the ascilloscope to display a single ine trace
set both input channel switches 1o GD.

— Adjust ¥-POS. control, so that trace is on cantre line,

— Increase Y-POS. control untl trace is just visible above
the graticule — the OVERSCAN upper indicator should
luminate,

— Decrease the Y-POS, control until trace is just visible
below the graticule — the OVERSCAN lower indicator
should illuminate.

DC Balance of vertical amplifiers

The vertical amplifiers, Channel | and |l, contain FET {Field
Cffect Transistor) input pre-amplifier. After long pericds of
use, the FET charactenstics may change, which can alter
the DL Balanoe ol the vertical ampliliers.

A quick check of DC Balance can ba made on each channel
by pulling the fine amplitude contral MAG x5 and pushing it
back. It the trace moves from the vertical position (up ar
down) mare than 1mm. the DC Balance will reguira read-
justment. This check should be made after a 20-minute
WATT-UR period.

Adjustment procedure

The following instructions should be perfermed to obitain
correct DT Balance adjustment of the Y ampliliers
[CH Land CH I

1. Flace the oscilloscope so that it rests firmly on its back
wpright posilion) and locate DO Balance adjustment
potentiormeter accass holes marked “"CH .| DC-Balance
CH.I, which ara located undermnealh the oscilloscope,

2. Remove all inputs and adjust oscilloscope contrals (o
produce a straight line trace.

3 Bat amplituda salector swilchos 1o Brmdfom and chan-
nelinput selector to GO,

4. To adjust Channel | DC Balance, release CH I/ pushbut
ton and position trace in a horzontal axis linge {use Y-
POS.| control},

5. Pull ¥ fine amplitude potentiometer (MAG x5). Trace
may maove from horizontal axis.

6. Insert a 3mm insulated screvedriver in CH.| DC-Balance

hole and carsfully locate polentiometer slot. Adjust POT
until trace & returned to its previous position {step A
abova), Push fine amplitude control, Readjust if neces-
sary.

7. Channeal || DT Balance is adjusted by following the pro-
cedures 4 to B, but press in CH I switch 1o selecl Chan-
nel |l mode and adjust TH. I DE-Balance potentiomeater.

Vertical amplifier symmetry and drift

General

Symrmetry and drift are mainly determined by the input
stages of the ¥ ampiifiers. Before chacking either of these,
the DC Balance of bath channels should be chacked first,
This is descrbed under DC Balanoe.

Y amplifier drift

Drrift s indicatled by the movement of the horizontal trace
from a referance paint atter a set period of time. 1t can be
checkad by following this simple test procedure:

— Allow 10 minutas warnm-up of instrument.
Select Y Channel to bo checked.
Set the single ine trace exactly on the horizontal centre
lima of the graticule.
— (Check trace position after one hour,
The position should not change mare than 5 mim.

Large deviations may be the result of different characterns-

tics of the two FETs in the Y pre-amplifier ar by offset cur-
rents on the FET gate,

Symmetry check — using INVERT | switch

The symimetry of Channel |'and the final vertical amplifier
can be checked by inverting Channeg! | as follows:

— Seat both channal input selectors o GO,

— Select Channel | mode and display a singleling trace.
Align trace to a ¥ reference line.

— Pressin INVERT | pushbutton switch,

The vartical position of the trace should not change by mare

than B for good symmetrical alignment: With change of
1am the symmetry is still within tolerance,

Symmetry check — Y position controls

A secondchock of Y amplifier symmetry is made by obsers-
ing the contrel range of the Y-position contrals. Tha praca
dure is as followes for Channel | and Channe! 11
Apply a sinewave signal with a freguency from 10 10
100kHz? ta channel under test. Adjust amplituda far a
4izm signal,

Subject 1 changs
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— Input selector switch should be set to AC and
TIMEBASFE adjusted to approximately 6 cycles,

- Turp ¥-POS. control fully clockwise, The trace should
leave the screen.

— Increase Y-AMPL. switch in clockwise direction until
tower part of trace is wisible on CRT screen. Measure
height.

— Tum ¥-POS. controf fully counter-clockwise. |he upper
patt of the lrace should be visible on the screen. Mea-
sure height.

— Thedifferencein the height measurement should not be
greater than 1om,

Y
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¥-POE. clockwise YPOS, connlor slockweise
Iypical display tor symmeatry chack

Vertical channel calibration

A guick check of each Y ampltier calibiration can be made an

8 ranges of the vertical amplitude switch (2Wern to G

cm) using a x10 probe and the oscilloscope CALIBRATOR

(0.2V2Y 1%, 1kHz} sguarewave output signal,

The procedure is as follows:

= Select channel amplifier to be chacked,

— Directly connect oscilloscope CALIBRATOR output (test
socket on front panel) to Y input.

— Setinpul selector swilch Lo DT,

— Setamplitude selector switch to the following ranges —
the corresponding signal height should be measurad;

2N 0.2y
112 Vem=lom 11 0.2 Viem=1lcm
211 Wem=2cm 21 07 Wem=2om

A 06Vicm=4cm 3680 mVcm—4deom
— Connect ¥ Channel to 0.2V test socket viaa x10 probe.
— The signal height should be measured for each range of
the amplitude sctting.
20miffem = 10m
10mMVem = 2om
RmWom = Aom

The maximum varation of £3% (1.2 mm in dem) is within
the specifications. |f the calioration is out of tolerance, or
higher toleranee is required, the calibrated output and the
probe should be checked. The amplifier can be calibrated
using a known accurate DC voltage (with DC input cou-

pling],

Vertical amplifier bandwidth

Frequency response

The frequency response and phase compensation can only
be checked with a high quality squarg-wave generator hay

ing a very fast rise time (<&nsl, e.g. the built-in CALIBRA

TOR.

If a signal generatorwith an autput impedance of 500hm is
used, the connection cable {e.g. HAMEG lype HZ 34 — sor
accessories [istl must be terminated at the vertical () input
weithe a termination resistor equal to the charactenstic impe-
dance of the cable (eg HZ22 = BOOhm: 4 signal
generator with an output impedance of ower 600 Ohm
reEcquires no terrmination,

The test should be made according to the following instruc-
tions:

— Select ¥ channel to be tested.

— Setinput channel coupling selector to DT and set Y fine
amplitude to C {Cal.}

— Connect square-wave genarator to Y input,

— Wilh no input from sguare-wave generator set Y
amplitude selact switch to BrmVfem.
et square-wave genarator o 1 MHz and adjust output
todisplay a 4 to bem signal amplituds.

— Dhserve the wave-form displayed, & “cloan™ signal
should be displayed, square pulses must have a tlat top
without ramp-off, spikes and overshoot or rounding.

— Further tasts should be made at 50Hz, B00Hz, SkHz,
S50kHz and 500 kHz, keeping the output of the sguare-
wave generator constant. Each time the same cbserva-
tion as abowe should e noled, The amplilude shouid
always ba between 4 ta Gom,

Mormally, nogreat changes oocur after the oscilloscope has
been finally tested in the factory.

Frequency compensation of
Y-Input Attenuators

General

The quality of the ¥ amplifiers is dependent on the Input
Attenuators, which are connected in front of the amplifiers
The atlenuators are frequency compensated in each posi-
tian,

A regular check of the input attenuators at every position is
required. If a readjustrment s necessary, it should be per-
formed according to the calipration and-rapair instructions.

To parform a check, the following equipment is required.
— A sguarewave generator with 8 maximum output of
ADVepat 1kHz

T 4806
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— A 2:1 series pre-attenuator (HAMEG type HZ23). 11 this
is not available, a presallenuator can be made from the
following circuit diagram, 1t must direclly be connected
to the HMW B80S input connector,

i ey e = [‘_ - ="
1hkHz I =1M0°m £ %=y 1 PR e I
BYIATFWAYE ——4% Z0pk &IHJ amabifiar |
qeneratr I 3MEpF 1 F Input 1
______ _ij_ P |

Mule: connentians with

20T Attenuator lowy Capacilance canla

Test set-up lor liequercy compansatan af input attenuaior

Test procedure

11 Matching the 2:1 series attenuator

— The series 2:1 pre-altenuator must ne matched to the
input impedance of the oscilloscope. Thiz is performed
in the: following way.

— Connect the test sel-up as shown above.

— Adjust the squarewave output to 20mV at 1 ar bkHz.

— Bul the amplifier nput attenuator switch 10 5mviem
and input seleclor switch to DO,

— The trimmer in the 2:1 attenuator showld be adjusted
until the squarewave displayed has the "best possible
shape” with square tops exactly honzontal and ho
ramp-offs:

2% -Input Attenuator freguency compensation

~ The wave-torm obtained in the above 2:1 attenuator
matching precedure should be abtained on each set-
ting of the vertical amplitude switches. Adjustment ol
square-wave generatar amplitude is required at each
attenuator position.

Mote: The pro attenuator must not be readjusted.

- |f difterences occur, the Y-lnput Attenuator can be
adjusted 1o compensate for e small capacitive
changes, which reduce the transmission performance
of the attenuator {see Calibration and Repair instruc-
tions).

Vertical amplifier outpul (Y}

The output of the vertical amplifier can be checked using
the HMBO5 in the dual trace mode and the internal calibra.
tion signal CALIBRATOR 0.2V kHz, The check can be
made in the following way:

— Sul scope to single trace operation.
Connect the CALIERATOR 0.2V kHz cutput direct 1o
CH linpust (x1 probet,

— Connect ¥Y-Output to CH Il input. Use BNC-cable and
EOC-termination (e.g, HZ34 and HZ 22,

— Set CH | amplitude switch to 50mVom and CH |l
amplitude switch 1o 0.1%em. TIMEBASE switch o
0.Emsfom.

— Trigger oscilloscope on PEAK jautomatic), Sat trigger
coupling to 4C.

Switch input CH | to DC, and CH Il to GD.

— Makes sure no pushbutton switches are depressed.

— Observe adcom calibration signal. Centre the trace in the
+2om from centre line.

— Press in DUAL pushbutton switch, The second trace,
withoul a signal, will appear, Adjust Y-POS_ 1l contral ko
sat this trace 2 cm below centre line.

— Switch input CH |l selectar from GD to AC,

— The ¥ putput signal should be displayed in phase with
the CH | trace (calibratar signal).

— The Y-Output should have an amplitude of approx.
1 6em (018,

Sensitivity calculation is 018V, tdom =40m\om.

Timebase calibration

The timebase should be checked far correct calibration by
using a reference signal with a tolerance better than +1 %
The timebase accuracy of the HMEB05 s specified as =3 %
But generally it is better than this,

The timebase sweep time as marked on the timebase
gwilch Wellection coaflicients) should be checked against g
signal of a known frequency, Marker signals, L. short dura-
tion pulses or sinewaves, can be used. The frequency can
Bomonitored on a frequency counter,

During this check, the timebase linearity can be observed,

For this 10 cyeles or pulses should always b displayed on
the screen {one per cm) at every range of timebase speed,

Calibration procedures

Mote; Before checking the timebase calibration, the single
line trace should have alength of 10cm. If not, itean be cor-
rected by referring to Calibration and Repair Instructions.

— Chaeck that ascilloscope is set for normal oparation, e
all switches released orin calibrated position.

— Connect frequency source to oscilloscope Y Channal
input.

— Sel frequency to 1kHz and timebase to 1 mafom and fine
timehase control to C. (Cal ).

— Ohtain a trace showing 10 cyelas or pulsas — 1 par om.
Adjust X-POS, control 1o align first peak to first vertical
graticule line (laft side),

— Dhbserva the alignment of all 10 peaks. Each peak should
exactly align with the relative vertical graticula line.

— The above test should be made at each of the following
timehase settings and the required frequency fora 10
cycle display.
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1 s'cm — Hz 0.1 msfcm — 10 kHz
05 sfem — 2 Hr &0  psiem — 20 kHz
0.2 sfem — B Hz 20 pslem — 50 kHz
1 sfem — 10 Hz 10 psfom — 100 kHz
BD msfcm — 20 Hz B psfem — 200 kHz
20 mafcm —  BO Hz 2 psfcm — 500 kHz
10 msfcm — 100 Hz 1 psfom — 1 MHz
5 msfcm — 200 Hz 0.5 psfom — 2 MHz
2 mslcm — 500 Hz D2 psicm — 5B MHz
1 msfcm — 1 kHz 0.1 wpsfcm — 10 MHz
05msfem — 2 kHz 0.05 usfem — 20 MHz
D2msfom — & kHz

Check the fine timebase contral by ratating it fully counter-
clockwise ata timebase setting of Spsfem and a frequency
of 200kHz. Approx. 26 poaks should appear noa,

Check X MAGM x10 by pulling X-POS. push-pull switch and
sel TIMEBASE fine control to C. (Cal} position. Set
TIMEBASE to 50psfcm and apply a fraguency of 20kHz,
The signal peaks should appear every 10cm. Adjustment of
M-POS. cantrol may be necessary,

Mote: the 20 and 10msfcm timebase ranges can be
checked very accurately using the mains frequency 150 Hz
only). On the 20ms and 10ms ranges a cycle will be dis-
played every 1om and 2ocm respectively.

The use of an Oscilloscops Calibrator (HAMEG type
HM 8040 ar HZ 62} s recommended, if the timebase s to be
checked on a number of oscilloscopes on a regular basis.
This instrument employs a quartz marker, which provides
peak values al Tom intervals for each time range. It should
be noted thatwhen triggering these pulses, the NORM but-
ton should be pulled out (Marmal Triggernnal,

HOLD OFF check

The timebase hald off time can be function checked by
adjusting the HOLD OFF control to maximum {fully counter-
clockwise) and observing a single line trace (TIMEBASE
switch to 0.08 usicm), The brighiness of (he trace should be
slightly lower when HOLD OFF is in the counter-clockwise
position. Return Hold off control to X1 position,

Trigger checks
Internal trigger level check

The: height of the displayed signal is important, as it deter-
mines the trigger level, from which the trigger signal will be
abtainead,

To obilain the trigger signal, the signal height on any setting
of ¥ amplitude should be approximately 3-5mm depending
an signal Tregquency. This applies Tor NORMAL and PEAER
triggering. An increasad trigger sensitivity, Le. a level lower
than Imm, creates the risk of response to noise levels in

the trigger circuit, which can produce double triggering.
This can happen when the sensitivity of the Y amplifiers is
increasad by pulling the fine amplitude control knob,
Trigger level checks can be madeo in the following way!

PEAK (automatic mode)

— Apply a sinewave signal between S0Hz and 1MHzto Y
input.

— Set trigger LEVEL control to PEAK (LEVEL contral
pushed in},

— Adjust Y-AMPL, and TIMEBASE for a display of approx
2-4cm amplitude and 4-5 cycles par cm,

— Reduce Y-AMPL. contrals coarse and fine until trace
becomes unstable.

— Press SLOPE +/— switch; trigger i%xrel should not
change.

— Measure amplitude of signal [should be batwean 3 and
B mim).

NORMAL mode

Complete first & steps in above procedure for PEAK
mode.

— Slightly increase the fine amplitude control. Switch to
NORMAL trigger mode (pull LEVEL control).

— Turn LEVEL control until trace appears.

— Decrease fine amplitude contral until trace becomes
unstable.

— Press SLOPE +/— swilch — trigger level should not
change.

— Measure amplitude of signal (should be betweaen 3 1o
Hmmil.

The HMBO5 should trigger internally on sinewave signak
up to B0MHz at a display height of approximately 5mm. A
thesae frequencies, trigger coupling should be set to HF,
Adjusiment of trigger threshold is explained in Calibration
and Repair Instructions.

External Trigger check

During external trigger mode (EXT. switch depressed) the
timebase should be tniggered by an external trigger signal,
which ig in synchronism with the Y input signal,

The external trigger level threshold can be checked by the
following procedurs:

— Obtain a display on Channel | and switch trigger mode to
PEAE.

— Conhect the external tngger source, which should have
a variable amplitude, to EXT. TRIG socket,

— Deprass EXT. tngger switch.

— Qbtain a stable display. Reduce the external tngger sig-
nal amplitude until the displayed signal becomes unsta-
ble.

T 6805
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— Release EXT. tngger switch, Rermove extermnal trigger
signal from EXT, THIG socket and connect it te Channel
[l Input.

— Measure external trigger signal using Channel |, The
level should be approx. S0mY g,

— This check can be made using different frequencies and
settings of trigger coupling.

— The same results should be obtained when external trig-
ger is used with MORM, moda trigger. In this case the
LEVEL control has to be adjusted.

Single and Dual mode trigger check

The trigger selector pushbutton switches, 1A, ALT and
EXT., offar the facility of single or dual channel tnggering.
A simiple check of single and alternate trigoering can be
made as lollows:

~ Cannect two different signals to the oscilloscope, e.q,
G0 arB0Hz ine to CHI and 7 kHz Cal, output to CHEL

— Set the trigger coupling Lo AC and use NORMAL triggesr-
ing.

— Select Channel | single mode apearation,

— Adjust TIMEBASE to 2msfcm and Y1 ampilituds to give
4o signal height. Y1l amplitude should be set to 50 m\Y
o for a direct connection of the CAL. test point to the
¥l input, A simale sinewave should be displayed in a sta-
ble state.

— Select Channel | moda by pressing CHIA switch and
trigger V1l switch, The sguarewave from the CALIBRA
TOR output should now be displayed ina stable state,

— Depress the DUAL pushbuttan swilch, Both waveforms
should be displayed, but the sinewave will be unstable,
Release TRIG.AI switch for a stable display of the
sinewave,

— Deprass the ALT trigger pushbutton, Both signals dis
plaved should beina stable condition, An adjustment of
normal trigger LEYEL may be necassary.

Mote: When operating in CHOP mode, only triggering from
Channel | is poassible.

Line triggering

The LINE tnggering mode is selected by the tngoer coupling
switch, In this position, the trigger amplificris fod with a ling
fraguancy signal, i.e. the timebasse sweepis triggered by a
bl or 86U Hz signal. depending on the line frequency:

The LINE triggar mode can be checked in tha fallowing
WYy

— Set trigger caupling switch to | INF. Sat triggar mode ta
PEAK.
Apply a 1 to 2V line signal 1o the Y-lnput. Adjust Y
amplitude for a 4cm display.

— Roduce the displayed amplitude by rotating the Y-
AMPL. switch counter-clockwise (use also Y-fing can-

trial). The trace should be stable at any small display
hiaight.

Trigger coupling check

The tnggercoupling is selected by the TRIG. switchand can
be =&t ai five positions — AC, OC, LF, HF and LINE, A func
tion test can be made at each switch position (a check that
the trigger coupling swilch position is in operation.

Ornall these tests use the PEAK tiggermede and release all
pushbutton switches, These tests can be made with either
Channel,

AC and DC

— Set coupling 1o AC.
Apply @ 1kHz sinewave signal and adjust amphtude 1o
approx. 0.Bom.

— Check thal trace can be triggered at the following fre-
guencias: 10Hz, 50kHz, 500kHz, 2 MHz.

— Repeat with DC position.

B

— Set coupling 1o HF. Apply a 100kHz signal and adjust
amplitude to approx. .8 cm:
apply frequencies from 2MHz down 1o 100Hz and
check triggaring. Below 1kHz triggering should be dif-
ficult or nol possible,

LT

— Seteoupling to LF.
Apply a B0Hz signal and adjust amplitude to O.8om.

— Apply frequencies from 10Hz, or lower, up to 2kHz and
chack triggenng. Above ZkHz trigganng shauld be dif-
ficult ar not possible,

Sweep delay

The sweep delay facilily can be checked for accuracy and

pperalion by using the internal oscilloscope calibration sig

nal {0271 kHz).

The following test procedure should be performed to check

the sweep delay function and calibration.
Set nscilloscope controls for normal oparation, 1.e. all
pushbuttons released or in calibrated position,

— Cannect oscilloscope CAL 0.2V signal to Channel | with
input selector set to DC,

— Set ampiitude to BOmyem, TRIG. coupling to AC and
TIMFBASE 1o 1mslem.

— Check that Delay Mode switch is set to NORM,
The display should show a signal of approx. 1 cycle per
cm at a height of 4cm.

— Turn the fine delay control (VAR) fully counter-clockwise
until clhick stop.

Hubypret fo g
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— Switch the DELAY coarse time switch through all
ranges.

Return to 0.1 ns position, This should have no eftect an
the display.

— Setthetrace using X-POS. to begin at far left of graticule.

— Switch DELAY mode swilch 1o SEARCH. The DELAY
LED should flash.

— Check Delay time calibration during search mode.

— An appraximale value of delay time is given on the
coarse DELAY switch. The fine adjustment of delay is
mada with its VAR contral,

= A guick check ot delay time cap be made on each setting
of the delay control and adjustment of the timebase
speed. E.g. with timebase set 1o Zmsfcm — adjust
DELAY time switch to 100ms, Measure the blanked off
space on the CHT screen. It should be approx. Gem.
Thus bom x 2msfem = 10ms sweep delay,

Trace expansion check

Set the DELAY range switch to 1 ms and the timebasea to
1msfcm. Rotate the fine delay control (VAR) clockwise
until half of the trace is blanked.

= Measure the time of the blanked half. (Scrm = 5ms). This
is now the delay time of tha trace.

— Switch to Delay Mode. The display should be full and the
DELAY LED is illuminated.

- The signal can now be expanded by increasing the
timebase speed to Bus/om. The expansion is now =200,

= Adjust the fine delay control (WAR) until the edge of the
calibration signal appears in the graticule; this can now
be centred on the screen.

With high expansian, the display INTENSITY and FOCUS
normally need adjustment.

CRT Z modulation

To check if the 2 modulation facility operates, display any
trace and short the 2 input (BNC) socket (on rear panel) to
ground. If operating carrectly, the screen should be blank
when socket is shortenad.

Component tester check

Tha cumponent test facility of the HM 6045 15 easily checked
by the following method;

— Disconnect all test connections to oscilloscope.

— Depress component tester push button, C.T.

— A horizontal trace should appear approx, 8cm long.

— Connect the component tester input socket ta ground. A
vertical ling must appear on CRT screen — approx.
6.0cm long.

The given langth may change depending on mains/line volt-
age.

T B80S
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Y-ENDVERSTARKER, OVERSCAN-SCHALTUNG ® HM 605
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BESTUCKUNGSPLANE: Z-BOARD, CAL. BOARD, TR-BOARD, DELAY-BOARD
COMPONENT LOCATIONS: Z-BOARD, CAL.-BOARD, TR-BOARD, DELAY BOARD
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Hinweise fiir die Justage
ish. Justherplan, Seite A1)

Dbwrpriifuny des Hulltastimpulses, ChPS

Impulzamplinide = 33Wpp £ 6%, ist der Hochspanaung (- 1260V Ghedagert.
{Worsicht!)

Dia Wherprifung arfolgt mit sinem Testoszilleskop unter Verwendung sinea
13471 Tasthopfes sowie eines vorgeschalteten HV-Kondensators | 10nF 2KV,
Einstellungen am HME0S5; Eingangskopplung in Jtellung GD. Ieitbasis
Biheaiom, Triggerang autormatizch (PEAK]. Eingangsieiler aul Bmom.
Einetedungan am Testossifoskog: 1/ em (DC), 0,1 me/em, autom. Triggerung
Anzelge em Testoszlloskop: |sh. Disgrammi

Dic nogativen Impulsdicher missen exakt waagarecht verlaufen |Schreib-
strahl am HMMAGSE] e positiven impulsdéachar angnnﬁihnrr wn.‘l.gnn,:lr'_.l'rt [Riick-
laul = dunkel).

Elnstallung wvon YR G0d4

Dar Strom muld auf den Mittahwert folgender Grenzen aingestallt wearden!

al hellar Punkt auf der linken Saite das Strahles. |Bildschirm HMBOE|

ksl weerkiirrtar Schredbstrabl {Rildschirm HRB0O5]|

Ewischen digsen rwel Punkien ist gin grofer Bergich, Er wird bendtigt, um in-
terne Temperaturschwankongen aufzufangen. Bei korrekier Einstelluny dirfen
dia Flanken dee Rechteckas suf derm Testoazilloskop nicht sichtbar saein.
Jatzt Zaitbaeissinstallung am HM BOS euf 0.Busfem, am Teatosz. suf 1uscm.
Mun acllan steile Flankan am Testoszilloskop sichtbar sein,

Helltastimpails am ChiPs,
Schirmblld am
Testoszilloskop

Unbtanking pulse on ChPE
{triggering: fres run),
aaan on test oscilloscops,

al falsch
al inearrect
——

Behraibatrabl am HMB05:
Basaline on HMBODE screan:

Einige wichtige Einstellungen

Batarce CH. I: Einstellung an VR130 (sh, 5. M),

Elnstellung von YR134, Inven Balance [sh. 5 T11.

Batanes CH.H! Elnstellung wle Balance CH.l. CHII-Taste dricken, CH.I-
Balenca Pot. einatellen {sh. 5. MA|.

Viarstdrkung CH. I (¥-Gain): Normalerweiss ist WVRZ232 singestalit, Falls Korrak-
tur notwendig: Aechteck 1kHz, 20mVYpp an CH. I Eingang. Eingangskopplung
DC. CHII-Taste gedrickt, Yil-Abschwacher auf Bmicm, Mit VRZ2Z2 4cm
Bildhihe am HMEOS einstellen,

X-Varstdirkeng (OH.N: Eingangeskopplung aufl ACG. Kelne Taste im Y-Feld ge-
driickt. Teste HOR. EXT. gedrickt. Es gind 2 Punkte auf der horizontalen Linie
aichtbar. Bei gleichem Eingangasignal und glaicher Einatellung batrégt dar Ab-
stand 4 cm. Nachstallung am Pot. YR3507.

Verstdrkwng O 1 Einstellung, lalls ndtig, am YR202 (wie Verstirkung CH.I,

PEAN (sutomatizche) Trpgerung: Abschwicher Kanel | suf 10mW cm. Ein-
gang Sinua, 50mvpp/B0kHz (Schirmbild = Scm hoch). PEAK/NMORMAL ge-
driickt. Abschwacher nun auf 0,1 VWem (Smm Bildhdhal,

VAR so seinstelban, dall Triggerung gerade arfolgt. Abschwicher auf
0,2 Wlem: Trignarung dact niche arfolgen.

Taste SLOPE = dricken; Ahschwiacher auf 3,1/ em,

VRAO2Z wie VRIOT einstellen. Einstellungen wiederholen.

NORMAL- Triggarung: LEVEL-Knopf ziehan, Kontrolle der Mormeltriggenang
durch Eimstallung daa LEVEL-Knopfes, dabel SLOPEX ein- und auaschalten,
Triggarung auch bei B0MHz Gberprifan.

DE-Trggenmg: Triggerkopplung aul AC, LEVEL-Kropl gezogen. Kemal |, DC-
Kopplung. Eingangssignal Sines, BOkHz. Bildhéihe = Bmm |[wie PEAEK
Triggerungl. Mit LEVEL stehendes Bild elnstallen. Dann Triggerkopplung auf
0. Mit VR2000 einstellen,

Glaicha Reihenfolge such fir Kanal [1: Triggerainatellung sn YR2070.

X-¥ Empfimdfchiedt; Taste CH.WI dricken. Eingangskopplung CH.I auf AG,
Abschwacher sul SmViem, Eingangssional; B0kHz!Sinws, aul Bem Bildhdbe
ginstefon, Kndpfe DUAL, ALT/CHOP und X-Y dricken.

Al dem Bildschivm enschednt ging horlzonale undg eine diagonate Linie.
¥-POS. und ¥-POS. | und Il 20 elnstellen, dal beide Linien in der Mitte des Bild-
gchirmes sind.

Die Linge der herizontalem Linie und die (projizisrts) Hohe der diegonalen Linie
sollen Bom betragen. Der Schnittpunkt der Linien soll ungefidhr in dar Bild-
schirmmitta lagan,
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|dunkel)
|dark}
33 'l."|:r|:|
A.._‘ -- [hadl)

Adijusting Advices

{see Adjusting Plan on page A1]

Check of the Unblanking Pulse on ChFS

Pulse rlmp"ﬂ.ldl-. ﬂ]"."pp‘l‘ B added with = 1260% |Caudon! ).

Check with fesf oscifoscope by means of & TOX probe with T0nF 2kV capaci-
rar berween ChPS and probe fnpud o,

HMB0E sattings: Input coupling to GD [no input signal), B0usicm, PEAK trigoge-
ring {free runningk, input attenuator Bmvem (unless otherwize specified).
Tast scops sartings: 1 Yiem (DC), 0.1 ma/cm, Intarnal sutometie triggaring,
Display on test tcopsa:

Megative pulas topa exactly horizontal (forward sweep = bright trace on HMEBDE|,
Positive pulse tops approx. harizontal [fly hack = hlankesd trace].

Readjustmeant of VRE04

Adjest e Toraand current of the optocoupler diods in the middle of the
tallowving pairts:

al beight spot on the laft side of the trace [scraen of the HMEOE,

bl shartening on right side of the trece (scresn of the HMEBDE),

Betwesn thasa two points i5a wide range {nesded for [emparaluesd variationl,
With correct adjustment; the edoes af the sguare-wave should not be vigibleron
the test scope.

Thezn change both TIMEBASE zsettings to .Bus'cm (HME05| and Tue/cm (test
scope), Now steep equere-wave edges must be vieible on the test scopae.

Schreib fRick w— 2Tl
girabd LAt
Februwbd
vl
b} falsch cf richtig
b} incorrect cl eorrect

Sequence for Important adjustments

Bafance CH.I: Adj. VR13D |see page T3)

Adj. VR134 using INVERTI button (ses page Tal

Bafarce CH N Same aa CH.|, switch 1o CH.II, adj. CH.|l-Bal, pot.

Gafn CH.M: Normally, VRZ22 g gdj If not, 20mVYpp, ThHe Soquare wava 1o
GH.I input, D, depress CH.M button,
Then adjust VRZZZ tor & display of 4cm on HMEDS screen at Smb//'cm setting.

X gaire (CH.M: Set AC Input coupling, relessa all buttona in the ¥-section, de-
prazs HOR. EXT. button with same input signal, Twao points are visthle in the ho
rizontal axig.

Adj. VRIEOT for 4cm spacing.

Gain CH. I If necessary, ad). WR202 (In same way aa CH_IIj.

Avromatic Triggerng: Sat CH. attenustor to 10myiem, input 50mil S0kHz
gine {Bom display heighth.

Set attenuator to 0.1 Vem {5mm display heightl,

Adj. VR3DT (LEVEL hottan depressed) for just triggedng. Attenuator tao
2% Mo Trggering MmUsT be prssibvie.

Dapress SLOPE & button, artenuator to 0.7 Wiem.

Adj. YRA02 for same trigger threshold. Repeat triggering adjustments.

Newrnad' Friggaring: Pull LEVEL button, adj. LEVEL control,
Check normal tigger mode using LEVEL control with SLOPE L button depres-
gad end released. Check triggering at BOMHz insame way.

OC triggening: TAKIGER SELECTOR to AC, pull LEVEL button. GH.1with DG in-
put cowpling, input slgnal B0kHz sine, Bmm display haight 586 above Automa-
tic. Tilggering), adj. LEVEL control. Then TRIGGER SELCCTOR to DG, adj,
VRZ000,

Repeat thie adj. saguence for GHL.IL, adj. VR2070,

X-¥ sensitivity: Depress CHLUI buttan, set CHUN Imput coupl. ta AC, attenuetor
to BmWiem, apply BOkHz zine for Gcm display height, Depress DUAL.
ALT/GHOP, X-Y buttons.

Nuw display shows 8 horizontal and a crossing sloping line.

Agdj. M-POS_ and ¥-POS.1 and Il contrale so that the horizontal and the sloping
limé are centerad.

Length of horizontal line and {projectedl beight of sloping line shoukd be Bom.
Tha point of intersection should be approx, in center of graticula.

012 - 11.83=-605



1C2502 1C2503 62501
_H_ . e G =
L Ll
Y-Board
Delay Line
SquAra-Wave rasponsa;
adjust for flat top
DC-Trig. Level/CH.I —
VRZ23  VR224 VR2010 VR203 (/0 VR204

DC-Trig. Level/CH.I
VRz000

VRZ01 [ / VG200 Centering Wa-5/1
VG220 :
See VCBD adj.: VR202 oF
. Adj. for no overshoot Y-gain: s
Adj. with 20mY,, i
CH.II ML 1..5kHe in BmViem H‘;;' gl angh) w l
adjustments see CH.I, IDEC] position =800 e VT ERTein
VR201-204, VC200 CH.I VR #§ 9 !
== =g 242 i
1 L] 1 [
Pil-211 Pl-2/1 J
P23/ P28/
W21 Wi-2/1 ZUP to R332 Z-MOD. R
e I
g'n—: E-E‘ §= Farward current
§§ S E adjust [ChP 5)
ZcE
S ve1so ﬁ%?'ﬁ B3 vRreoa
B SE5 ¢ 7UP (8
5 B
=
VR34 =57 VR132
}° wmiae I
VR131 |
8 | b
T ﬁgﬁalanw | Z-Board
gain agj. cHi I
' 20mY o inpaut,
20 n'l'u'ﬁm = Bom display I o : ik - *
| = o s &5l enuator adjustment: ! VRBOS
'I!'E != :: '!': — = horiz flattop |
b H.I il ™ - optimum corner
F r o [leading edge) i
® @5 F@; i@ e U own | vanus
v = 5 with Pre-Aftenaatar 2, ! |—1250% ChP 4}
.‘ & @ | .'-O': g E Eg and DG inp. coupling I
| l fLdiragm | Ganarator amplituda:
i By zet defl. cosHiciunt
{display haight = 4cm) e

EY-Board |

EY-Board i

(same as CH.I}

=
il

IC2603 1C2601

=i

Ll

VH2500
I 140% adj.
{ChP 10)




EXT. TRIG. Y-OuT

i Cal. Board _ 53504 |
|
i X-¥
. VR3500
1 Trig. adj.: gain deflection
ol p||.5h TRHG, EXT. VR2501 VR3502
adjust for 0Walt
at IC300/3
VR400 |
Square-wave amplitude, | i
adjust to dom 0.2V 1kHz} | l adl tt:l':::;;g; VR3O 1
‘I\ haight Emm VR3Ioz
| PEAK VALUE Trig.

2

E atgomHz

L | \ neg. =
|

TB-Board ﬁ
B
HM 605 ,
ADJUSTING PLAN T“““b“:_“
PLAN D’AJUSTAGE 5 20m ot 0.2ms !
ABGLEICHPLAN i : :
PLAN DE AJUSTES m VR03
vCan R
Sweep time: Traca length: w
adjust at adjust to 10em L
VR3001 at 005 ps
B B
0.05us Bus
AOD. RBO00 VR3102
X-Final amplifier
- = s a G =50V at D1/02)
\/ \\ Trace length:
gy x10MAGN sdjustto 10cm
1P 5] VRBO3 VRE02Z adjust atl.2ms
04 - | VR2100 VR3101

Astlgm, Geometry adj. i 3
correction [==-+30Y at i

M a ke e e

pin12cRT ! b g
i ZUP (to Z-Bosrd)
]
| : s ’
-l f VR503 VRS04
. [ Overscan [ER y
: | upper limit R lowar limit
| Sguare-wave response;
| REGE _ - Inpul signai to 1 MHz
3 _,_ﬂ"—"— adjust to point ehort befora VAS01
rmin. i VRG60E I ascillation Y¥-Final amplifiar
x . D4 | VRS02 gain
miax. [ VABOS | ! [=42V at Dy/0,)
& ! |
Intensity F YF'BDH rd
readjust p
R P | @ VC502  WC501 @
T | adijust to

max. overshaoot
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