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20MHz Digital Storage Oscilloscope

Y: 2 channels; DC-20MHz, myax. sensitivity TmV/em;

X: 0.25s/cm-20nis/cm incl. x 310 miagnification, trig. 1o 40MHz,
Storage: max.clock rate 20MHz; Single and X-¥ operation,

Thi new HM 208 can be used as a normal 20 MHz realtirme osailloscape

o a5 2 digital storage mstrument featuiing 20MMHz maximum digitizing:

rate i single-channel or TEMHz In duabchanne! storage modt,
Alloparmtingmodes, sueh s single orduabchannet operation, pdihor dit

fererdial mode, Xoare Yeexpansion, XY operation, sewellos the various trig-

ger facilities are dlst avaiiable in storage operation. The riature of digilsl
storage offers sBll meany mere disply gossibilities, whigh are Tully wksn
advantage of in.the HM208. Single-shol mode, Tor exarmple, enables the cap-
tire of periodic and speriedic one e events. As 4 resul of iIntermediste
storace, the reduction of trace brighmess, normally observed af higher fre.
UBNCIEs, 1% avoitiad,

Extremaly low-frequency events ean be stored, where the waveform

14 o lnhiger indicated by a moging dor, But is how displayed in its entirety.

In rell mode the HM 208 fungtionis very similar to.g charf recorder, with the
signal rufining slowly Trom right to [eihadth continos trade. Withithe HIWIZDB,

pre-trigger history can be set to four different valuss, max. 100% . A perod-

:z:aé%y repeating signal acquisiion is possible in the refresh-meode. In 0¥ oper-
anon, chardeteristic curves, transfer 168, and Lissdjous figures can be storad

it low frequencies.

A special background meimory provides thepossibiity of storing s refep
sice signal, while #ngther signgl ocoupies the mhain mermb iy With Boual vesol:

ytiors AT any tirde and a8 often a3 récuirad, these signals can be displayed
pn the sereen. A 14KV CHY ensures brégh‘cand’ clear displays i dfl modes.
Siored wavetoims may be fecorded using a dhart- of %Y recorder. Readout
speed is varfable 1v match thie reguired degree of resolution.
- AnIEG-Bus option isavailable {talk onlvl to ramsmit storedhwavefonms o
g ligtaner or controflar,
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The handie of the peoilloscope can be locked n five posi-
tiong, B canying positicns (hig, A Bl and three positions
for optimum soreen viewing (Fig. T, D, £5 H the instrument
is se down vertically on the rear panel fest after CEYING,:
thé handle rermdins automatically in the carmving posihion
{Fig. AL As can be seen from tigure: B, the handle car dlso
be éngaget! in o positidn forhorizontal carrying.

Starting with the vertest carneng position (Fig, Al the
habdie i pulled sideweavs slanting upswards Bfter putting
the insteumsnt dovwn) and than engaged in the desired posi-
tiory weith turneng and following pressure. To changs the
position, simgly oull oot the tandle bppros. Brm), turr
sizhewands and aga's:'e Bngage in the desifed :pos&rém by
prassing.

Guarantee

Eaehr ingtruement rung through a quality test with 10 hour
purr-ichetore leaving the production. Practically every esrly
failure ig dotected in intermittent aperation by this. How-
gier, [EEaossible THAt 8 oriponent Tals only aftara fengithy
epérating period. Therefore a functional guarantee of 2
years & given forall unis. The condition for this is that po
rgdifications have been made in the mstrument. I8 the
cagéa! shipriems by post, ral & carrier 4 15 resormmended
that the original packing i carefully preserved. Transport

In the caseola complaint, 8 labetshould be sitechied 10the
Fowsding of the instrarmsnt which describes brefly the faults
shaerved. it ot the same tma the name and telsphone

FRARRIRAU JRRlEEH g LAl Ok wmp%w;a:‘:: R g S I R WL AV RN F WL RS
depattmant designation) is stated for possible queries, s
halns towards speeding up the processing of guaraniss
clams, In the cese of guaranes, shipments s post
unpict are also accepiad by HAMEG.

Maintenance

Varicus important ordperties of the escilloscope should be
carafully checked at certain intenvals. Only in this way is it
tﬁ;fg%i? gertain that sl mignals are dieplayed with the exact-
mess on which e techdeal date are baged, The iest
methods desoribed in the test plab of s manudl ¢én be
performed without great expendittre on msasuring mstru-
ments, Howeaver, purchase of the ngw HANEG stope tes-
ter HZ 60, which despite its tow price is highly suitable for
tasks of thistype, i@ very much recommerded.

The exteriorofthe nscilloscope should be clsansd regulary
with & dusting brush, Dirbwhich s cifficull toremove on the
casihg and handle, the plastic and sluminium perts, can be
remriovised with a moistehad doth fwater +1% relaxing
agetth Spirt or washing benzine {petroletim éthar} canbia
used to remove falty dirt. The screen may be cleaned with
water ofwashing benzine (bul not with spint flcoholforsol
vents), it rmust then be wiped with a-dry cleanlint{rgs tloth.
Underng gircumstancas may the cleaning Hluidget into the
instrurnent, This use of other clesning agenls.can atiack the
plagtic-and pant sufaces,

Switching over the mains voitage

Theinstrurment is set for 220V mains voltage on delivery. It
gan he switchid ovad to ather valages at the flse hivlder
combinad with the Jpole apphance inlet atthe rear of the
instrument. Firstly the fuse holder printed with the voltage
vaives g removed wsing a szl sorew diiver and -
requisd ~ piovided with another fuse. Refor 1o the tatle
bedow for the gresorbed value o the fuse, Then replage the
fuse hoider so that the inpressed whits tiangle poiats to
the desired maing voltage. Here pay attention that the cover
plate is also correctly engaged. The use of repaired fuses or
short cirouiting thie fuse holder is not allowed. Darmages
arsing bedduse of this arg nat dovered by the guarmantée.

125
09

iy

Fuse type: Size S R 20 mm; 260V~

IEC 127, Sheet HiF DIN 41 662 {possibly: DIN 41 571
sheet 31

Cutott: Time fag (T}

M2 208
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Mains voitage
1V £10%
125V -~ -10%
Z2N -+ 10%
2ROV -+ 10%

Fugerating
T0863 A
7063 A
TO.315A
TO.315A

Type of the signal voltage

With the HM 208, practically all periodically repeating aig-
ruls with the frenuency spectrumy beltw 20 MH2 can he
gwarmned in tho analog real time mode. (Bocauss of the
firpited seanning mie, other imig whioh are further infig-
anend by signal shdpe and screen armplitude apply i the
digital smiemory mioded The display of simple electrical pro-
vesses, such as sinusoidal BE and LF signals or rmains fre-
dgiiency hurn valteges s straightferward. When recording
srsarewave o pulsetypesignal voltages, it must benoted
that thed harmopics mustaso be tensyidted, Tha repet-
ticn reduency 6f the signal mustiheretore besignificanitly
srnptier than the upper finit freguency. of the vertical
areplifier. Accurate svalustion of guch.gipnaly (s only possi-
ble Ul o approvdriately 2 MHZ epetition frgduency. Dis-
playirg cormposite gignals can be-ditficul, especially ey
vontain no répeiive Migher ampliudes cotitent which. can bé
used for triggerng. Thiz i3 the cese with bursts, for
mstenge. ToobandwelMnggered displey in this case, the
assistance. of the vanshle g control miay be reguirad,
Tolavision video sigaals wre relatively sasy o trigger,
Nevarthelsss, when displaymg at frame freguency, the
TRIG selecior swiich must be i the LF positon. The Taster
lire pulsts gre than gtienuated Dy & ove pass Tler 1o sueh
arvextantiliesasily possible o ttigaerontheleading or tral-
ing edgé of thie framie-synchronizing pulse using the fevel
control,

Fisk aptional operation as & DU or AT voltageamplifiar, the
verbioal gtnpifier nout s provided with a DGITAG switch,
The B0 position should only be used with & seriescon-
nevted-aiterastor probe orar very low frequenties or ihe
rneasuieinent of the O voltage Sontemt of the sigral s
absoluiely necatsang.

Wihien displaying very ow Trequency pulses, the flat tops.
may be sfoping with AC coupling of the verncal armplifier
AC it freguenoy-appiox., 1,8 Hz Tor —3dBLL I this page,
DE operation.is prefared, provided the signal volrage is not.
superenposed-ona too high DO level Otherwise a capacitor
of adempaate cobopitance st be conmected 10 the input of
the vertical amplifier with 30 cougling. This capacior must
haver a sufBciontly high breakdows volage rmting. DG cou-
filingrisalso mopriimanded for the display.of logic and palse
signals: especially if the pulse duty factor ehanges con-
stantly. Otherwise the display will rnove upwirds ar down-
wards at each change. Pure direct woltages can only be
rsasured with BGeoupling.

HZE OF Ine sighat vollage

Ingerieral AL Voltage valugs normally refer to the ums valad
ftool means sdiare valuel. However, for signal voltages in
pseifloscope measuremnants, the peak 1o peak voliage ’E\gfm)
rmiost positive and the mast negative point of 8 wave form.
Hihopoakth peak valiie ¥V, of s sing wave, displayid o the
oseilloseope soreen, is 1o he converted into an rms valug,
divice M. by Dy pF == 2HE Conversely muliiply sine wave
vo%.‘zaggézé statedin V. by 28310 Bnd N, Thereftionshing
Benween fthe different voltage values can bie seen in the fnl-
tewwirig dingram
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Yoltage values of 2 sing wave
Vi = BOOL IRANG Sauling vakib[ 'V, = Simpde pbak value:
e DR LE A VAl Ve ® MI0EReNETY valug

Thig rrainiieriure: reguimed sigral voltage at the Yyanpetfora 1
ory high display is apprex. # mV,,, input attenuatpr switch
set 1o B mMlem, variable control knob turned to the right
st and pufled out, However, evan smaller signata cantia
displayad. The voltags coeflicents &t the mpuiattenualier
are stated in mVtom or V. /om. The size of the voltage
applivd is detérmined by rultiplying the valtage cosffi-
cient by the vertical display height in em. |l the 310
attenuator prabe @ used, madiply vour goeficient by 10
For ampiitirde méasorements, the variabile control on
the input atfenusfor switch must be in its calibrated
position- CAL, {preowy poleting honzomeally to the righth i
the tine sontrol kieb s turned 1o the ol the sensitiviyy i1
aach atteruator switch position is reduced by a factar of at
can ba set. Signals up to 400 V,,, can be displayed with
direct connection to the Y-nput [pttenuator switch 1620 V/
om, variobile contiod 1o left stopy Hhe vanlable contral knob
is pulled out (MAG X5, the sensiivity ineach attenuaios
gwitch position g insreased by afactorot s Avoltage coel
ficlent of T miW/em is then abtaibed in the 5 mVicm
attenuatorswitch position when the variable cantrol knob |s
At the foht 5p. This ¥ 8 Ymagrification knab is suitable
gofy in the B mV/em position (nereased amplifior noise;
reduged bandwidth, more diffioudt triggering).

St o aharge wahout ot

. M3zzos




With the lerms

H -~ waveform helghtin om

U =input voltage in Vi,

Ao mput cosfficient in Vem on the attenuator switch,
thes third value canbe caloulated from two given values:

U= A-H 4

With the MIRG X8 burtton podled out, A muast be divided
by &

Howevar, alf three valugs are limited, They must
always fio inside the following limits with the HM 208
{trigger threshold, reading accuracy):

H bobwveen 05 and 8 orn, whers possibls between 32 ang
Bar

Whietween 1 mi,, and 160 V.

Abetween B m\!f{tm and Z0%em iIn 1-255 divisions

A between 1 retem and 4\ ermon 142-8 dhasions
{with MAG X5 knob pulfed out),

%et ag;ut.-cm%‘fib%ﬁm B = 50 om 2 005 Vo,
sigral height repd-off H = 4.8 am
voltage soughttor U = 00048 = 023V,

signal height magm for B - zm = 5 om

Signatvoltage U« 220 Vi AV = R Vo

tvoltage = . B0 Vo, ith (M attenustor probe, U = 62.2:
V.. ), desired signal teight Be= minierum 3.2 cm, max. 8C 7
mdx%rr‘;uw Bout coatholent A = 622 /5.2 = 13.4VWem
i Inper coestiicient A = 62208 = 7 8 Yom

input coefficient to beset 8 = 10 V/omi

H-the measuring signal is superimposed with a direct
voltage the total value (direct voltage -+ simple peak
value of the alternating voltage) of the signel at the ¥-
input may not exceed #4400 V (see diagram). The same
Bt also applies for normal xT0 stidnuator probes, the
attgrgtion of wWhith enables signpl vollages U Wi apprex.
k! {{}Q} x/w ey b@ c\;*}iz fo{‘{‘i V{Eit?zg(j“% ug}"m ';az:};)m'x 3008 VH_
-{@-q !,Z 93} owWBver th \;aﬁw i § Qdu(;@d a1 E‘s by fr@
Guancies {beea tachnical dats HZ B3 There s & Ea‘»k with &
riomna x 10 gitenuator pi ok that suoh _h:gh- voltages may
catise the Corirnemar to beeak dpwn, so thatthe Yenpatof
t?-*i'@ ::zw? 30’8@3&%{3@' 'cam b‘@ c’iamaqeﬁ '%éowever ”f nméy' ‘Eht“*f

H o= Aw-ﬁ«

A‘rt{*}h{ém‘g if«;’ met‘%?y {é%aWﬁ ok th‘(,;' fa'{:'t '%E‘éaé i?’}z‘ﬂ '{}'scé'icw

@rob% are app.i cd 1o .Ve:}it@g.% -% z.gh{:fr .Ehvi{r ﬁi{l{} \f- {:&;.&5.@ ap_
olying the sigrai voliage”, pags MEL
Voltage

4 [¢1e mz:wk = A0

I CAT.E >

Total value of the input voltage

Fhe dashed curvi shws g sliornaing volgoowiich Nustusies atiout
Vot § this wo lrage is. @L;gwﬂmpmad OE {i et voitage (DC) addifion of the
pogitive prak. 10 the dissctvaltags resules inthe maximomivoltage-peourdng
G+ AL powkd

With Y-ROS. contral (input eaupling to GDJ itis possible to
set a horzontalgraticale ihe a5 reference line for ground
potengtiaf bolore the measdrement. I dan lie baldw or
shtye thie harizantal contral line agearding awhéthier pod-
tafﬁ anﬁéf{ar Degatlve dem&t 15 ?mm ih@ gmlmfi p{)%w;t at
-;3_%0%3@:5 asy 3”1&7%\:‘8: & _bu lin gro i%"éd ?efarenw awize@h- ;}stié--
tie.

Time Measurements

As a rule, most signals 1o be -displayed are periodieally
TapEal g pracessas, also called rernds. The mumber of
periads persecond s the repetition frequency. Depantiing
GEThe e base Setting of the TINEE/DIV, swioh, ong ar
sevaralsignal periods or alsb andy a part of a periad can b
displayed. The tme coefficients are stated in ms/em and
usforn on the TIME/DIV switen, The scalg s aceQrd] ey byt
aivided o two flwtds,
Thv continubus or dazsi*e{ﬁ plack ines traved round the scale
have ao sigadficaig B the dndlog moede of the oseillo-
Ledrs The ;Jﬁ&;?}buaian TIMIE-ms/s 1o the lefl of the scals
dlso hes no function i this case. s egured onlan the
digital memoty mgde.
The duration of a signal period or a part of it is deter-
mined by multiplying the time section concerned:(hori-
wontal vigtance nr el by the time coefficient seton the
TIME/DIV. -switoh,

Hzem fhe varmbfe f;ma wntmi fufent;f;ed wcth a red’

{;ér;z}w pinting hanzon Ld?éy to i?@:&-mgm}:,

Wit the desigriations.

L == displaved wave lehgth invem of ong pediod,
T =time in seconds Torofie petiod,

F = recurrence frequency in Hz of the signal,

Bubiect o Shange withe ihles




T, = timie coefficient in s/om ontimabase switch

ard the refstion Fa= 1T, the following equations can be
stated;

T
“fﬁ-
i 1

F = TH, L. = EF T

T=LeT, L=

With depressed X-MAG. X10 pushbutton the T, value

must be divided by 10.

Hewavar, tese foor vilues are not freebrselectabls: They

hiavi v big within thip following i

L. between 0.2 a0d 10, if possible 4 101 0cm,

T benwveen Wnsand 15

F  beswesn T Hzand 200Hz;

T betweer 200ns/cm and 100 ms/om in 1-2-8 sequenue:

T, betwaeen 20nsfom ang 10msfenin 1-2-5 sequsice
{with pushied X-MAG. X109 pushbiution],

Examples:

Displaved wavelengtn L= 7em,

set time.coeficient T, = O Busfem,

required pefiod T.= 7-05-107% = 3845
required rec. freq, F = 1:(3.5-70"%] = 286 kHz.

Signal period T = 05s,
set ime coetficient T, = 0.2s/em,
required wavelength L= 0502 = 25em.

set nime coethaent T, = 10msion,
required ripple freq, F= 1:01-10:70"% = 100 Hz.

Tine frequency F =15 626 Hz,
get ime coetficient T, = 10nsfom,
required wavelength L = 1:(15 8259075 = 8.4¢m.

Sinewavelength L= min. dem, max, 0o,
Fradushoy F="1kHz,

max, time coflicient T, = 1:410% = 025 mis/om,
rrin. time coefficient T, = 10109 = 0 Tmslom,
set time coefficient T, = 0.2ms/cm,

required wavelength L= 1:110-0.2:10"% = Bom.

Digplayed wavelangtn L = 0.8¢m,

set ime gosflicient T, = (.2 psiom,

pressed X-MIAG X 10 button: T, = 20nsfom,
required rec. freq. F = 1:(4.20-10"% = 12.5 MHz,
required period T = 1:(12:5:70 % = 80 ns.

applied X-MAG X10 button pressed). In this case, the
astertaingd time vaiues have to bie:divided by 10

Whiti investgatng putse of square waveforms, the oritieal

measlired between 0% and 80% of the vertical pulse.
heighit. For peakelo-peak signal amplitude of Sem height,
which are syrmrmstrically adjusted to the horizontal center
line, the internal graticule of the CRT hastwo hotizontal dot:
ted fines 22.5em frony the certer lne. Adjust the Y.
attenuator switch with itsvariable control togetherwith the
Y-POS, controbse that the pulse heightls precisely alighod
the signel will now Soipgide with'thé bive lnas, which have
a distance of 2cm from the horizontal center line and-an
additionai subdivision of @.2um. The risetime is given by
the product of the horizontal distance in em between
these fwo coincidence points amd the time coefficient
divided by 10, The fall time of g pulse/can also be mgasured
by usisig thiststhod,

ThaTollowing figurs shows correct positioning of the ostil
loscope trace for ancurate risetime measurermeant.

PPN NS D A DR A HAIDIC SR T SO S PV Y 98

= I T -

Witk & time coefficiant of 0.2as/em ang pushsd X-MAG
X 10 bufion the:example showninthe above figure resulty
b = 1.6cm 0. 2usfem B = 32ns:

When very fast risetimes are being measured, the fse-
tirmgs of the osdillascope atmiplifits and of the dtonuatos
probe has o be dedusted from the measwed Time value.
The usetime of the signal can be caleulated using the: Tol-

lowing formula. )

1= i/ tmf - ts:;az - tmz
I this t, is the total measured rsenme, t, I8 the rsstims
of the ascilloscope amplifier (approx. 17 5ns), and t, the
risetime of the gprabe {e.g. = Znsh. if 1, 13 Greater than
100nE; then . can be 1aken as the nsstime of the gulss,
ariet caloulation s unnetoessary, | .
Caleulation of the example in the tigue above results in s
signal risetime '

to=V 307« 175~ 27 = 28708




The resasurerment of the rise or fall imieis rot imitet loihe
age thrnansions shown intheahove diagearn, s ondypar
figularty diniple In this way. In principle it s possible to
rigasUi i anydisnlay ;}0;3%%50?3 dnd &t @y sfgnal amplitude.
B ondy umpoitant that the full heghtof the signal edge of
interest s visible it Tull lebath sl net tongieat steanness
antl thiat the fawirontal distence ot 10% antd 80% of the
armplitude 15 mcastred.  iBeedgeshows rounding ar dver-
shonting, the 1009% shiould nal be relates 1o the peak val
ges but o the mean pulse heights. Breaks or peaks
{ghtghes] rext 0 the edge are alss not taker Into docouit.
Witk very severs trapsient distortions, 1he rise and fall time
fneamernent has e selse, For ampiifiers with approxs
mataly constant group délay therefore good pulse trans
rmitssion pedoraancs) the following nurmetizal relationship
henwpan #5e tme ta i osl and bandwidth B {in MMz
anplies

a 30 5 350
tor == B B = ta

Applying the signal voltage

Take care when applying unknown signals to the verti-
cal inputi Without 41 aftenuator probe in serfes, the signat
coupling Switcheshauld Tirsthy slways be at AC and the input
attenuator switch a1 20 Wem. if the bade is suddenly nog
longer visible afierapplying the signal voltage, it can bigthat
the signalamiplituidé s much oo larfe and fotally ovetloads
the vertical amphifier. The infiut attenuator switeh raust then
e turred batk 1o the feft untll the vertical deflection is only
38 e high. An attenuator probe must always b con
nectod In series #t mote than 160 Y, I the race dims on
applying this signal, the period of the measuring signal &
probably sigrificantly longer than the vilye set on the
TIME/DIV. switch Twn the fatter 1o the ot o a corres.
pondingly larger ufme costhicient.

The sigmat to be displaved can be connected directly v the
Yenput of the oscilloscope with a shislded 1est cable such
as HZ 32 and HZ 34 or antenuated through o x10 or 2100
attergator probe. The use of teet cablaswith fHigh imped-
Hhes circuits s only recomimended for relathely low fre-
cuercea upto approx, DO kM) For higher reduenoies, the
signal source must be of low impedance, (e, adapted to the
characrerstio resistance of the cable (88 a rile 50 Ohml
Fupecially when trensmifting sguare and pulse signals, a

resistor eaual 1o the charactetisds impédance of the cable
mustalse be cophenied across the table dirselly at the V-
rgput of the oseilloscope. When using 850 Ohmrdable such
as the HZ 34, a B0 Ohm through termination type HZ 22 13
available o BAMEG. Whan frarsmiting sousie signals
gylth shiart rise Brmes, fransient phenormaena on the edges

and top-al the signal may becomevisible i the correct ter-

rination 48 vof used A lerminating resistance 15 gOme-

tings redormmended with sihe *sgmrc; as well, Ceftgln

amplifiers, gererators o ther ailenuatons meintan the
norrinal owtpdt voltage independent of frequency anly il
theif connection cable s terminated with the preseribed
registance. Hered must b@ nated that the terminating resis-
tor HZ 22 will ondy dissipate a maximur of 2 Watts, This

phwet s rdached with 10V, or — at 283 V. with
Binewave.

11w =10 oo X100 attenuasdy Drabie 3 uged, na termination is

necessary. I this. case, the connecting cable is matched
dicectly to the high impedance input of the eseilloscope.

When using stienusions probes, even high intemal imped-

#nce sources are only slightly foaded fapproe 16 M2 11 18
of of 106 MQ [1 7 pF with HZ 53). Therefare, if the vollage
fvas chug [o e diferuation of thf:; probe can be cormpens
sated by a higher amplitude setling, the probe should
slways be used. The sefies bmpedance of he grobe pro-
vides a ceftain amount of protection for the vertical
armplifier. Becauss of their separate msnufacturg, @l
attenuatorprobes are only partially cormpensated, therelom
sccurate compensation must be performetd on the oscille-
scapé (Bee “Probe ealibration” page M8J,

Standard aitenuator probes on the osclloscope normaly
reduce its handwidth and intrsass he visetime. il coses
witare the osclloscopé band width must be fully utilized
{e:g. for pulses with steep edges) we strongly advise using
the inodular probes HZ 51 (:10) HZ 82 10 HFjand HE 54
ix1 and x10) see oscllioscope accessories, page 211 This
can save the purchase of an osciluscope with larger

banckaidth and has the ddvantage that defective SOmple-

nehts can be ordered from HMAMEG and replaced by ong-
self. The prabes mentioned have'a HR-cafibrationinaddition
to i Trequency calibration adjustrment. Thusa group delay
gorrection 1o the upper linitfrepuenoy of thanscilioscopeis
nassible waththe aid of the salibrator Dudt it the HM 208
switched to 1 MHz. In fact the bandwidth and tse time of
the HM 208 are not noticably changed with these probe
types arvl the wavaform raprotlicton Hdelity can aven be
irpiroved batalise the probe can be matched tothe escillo-
Shope’s ndividual pulse response.

1 ax10 or x 100 attenuator probeis used, DG input cou-
pling must always be used at voltages above 400 V.
With AC coupting of low freguency signals, the attenuation
s ne longer independent of Treguenoy, pulses can show
pulge tilts, Directvoltates are suppressed but load the dscil-
loseopée input coupling capacitor congerned. Ity voltage rat-
wig is rame 4000V 4DC 4+ peak AC) DC-input coupling is
therelore of quite specal Importanios with a x100 attenua:
tiors probie which usUally has & voltage rating of max. 1200
WD 4+ peke ATL A capacitor of comesponging CALst
tance and voltage rating may be connacted in serids With.

the attenuator probic input for bigekng DC voitage {c g for : -

Hurn voltage medsurement),
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ageriust be derated with frequehcy usually above 20kHz,
Thetedare the derating curve of the aiténuatbr probe type
conesrned must be taken into account.

The selaction ofthe ground point &n the test object isimpor-
wantwhen displaying small signal voltages. It should.always
be-as close-as possinle to the measurning point f thisis not
dome, serious signal distorfion may resiult from Spurious eur-
rents through the grownd leads or chagsigparts, Theground
should be as shert and thick 45 possibie. Wher the
attehiaisl probé i conhedted © & BNGsockst, 4 BNC-
adapter, which is often supplied as probe accessory, should
e used. in this way ground and matehing problems are
alirniniated.

Hurn o interference: appearing in the rmeasuring cireuit
{especially wher g small deflection coefficient is usad) is
possibiy caussd by mutliple grounding because egualizing

dron hetween the protecive conductor connections,
vaused by extermal auiipment condested Wibe mains. a9,
signal generators with interference protection capacitors).

Operation

White tending theroperating instructions better fold ot the
froptview of the unitprovided atthe endof the instrugtions:

As with gl HAMEG oscilloscopes the frant panal is divided
dp ity fields coregponding to-the diffarent functions as

ANTENS.), focus (FOCUS) and tace rotation (TR are
iocated directly benath the sereen. These are followed by
the DOT JOIN button (far rmemony-output), graticule illumi-
nation switeh GLLUNLY, calibratoroutput (CAL 0.2 Vang 2
V) with fréguency selector button (1 kMz or 1 MHz), 10time
magrification button X-MAG: X101 and the knob for the
horzantal trace position (X-POS, == X position),

The power svifch (POWER) with symbels: for {is ons and
off pogition ks located inthe X figld at the fop next t the

and inggering [TRIG. | dre alsb located hare.

Triggering ineludes thie-folloaing:

~ ATNORM button Yor switching over from automatic to
narmal triggerng
rmat triggering

- EXT-buttan farswitching over from intemal 1o externsgt
EaGerng

— 101 hutton for 10.fold attenuation of anextermal signal-

= fee BUtten for seledting the thigger edoe direction
{slopel

-~ TRKG-coupling siwitch AC-DC-HE-LF with riains trigger
position

~ TRIG-lamp llights upwhen triggering start).

The ume coetficients are sefectad iy the sequenty 1-2-5
with the TIME/DIV. time base switch, Intermediate values
locatés inthe calibration position attheright stop. Attheleft
310p, the time coefficient setontheswitch {inanalogmode)
s -at lgosst 2 B umas larger 1f this small knob s pulled out,
the oscilloseope: switthes over (o X-Yomode. The latter

affect.

Thie-other controls located i the Xdield are elfectiveonlyin
riamary mode. They ate explained kateron.

The vertical amplifier inputs for channel Land [HCH.E CHJM
are located ot the Dottom: sght with their input coupling
switches DC-AG-GD, afteruator switches. VOLTS/DIV.
and the. vertical pesition controls (POS. T, B = Y-position].
Thie four buttons i the Yfield serve for switching the
oparating Miode of the vertigdl afmglifiers, Théy are dlso
desctibed in moredetal below:

Tha controls are designed so that even with ncorect oper
ation no damage can arse. The pushbuttons engage only
auxiliary functions, When starting wirk, pay attention thiat
pone of the bButtdng is pushed in, They aredsed acedirding
The HM 208 measuresall sighals frory BOup 16 & fregusncy
of at least 20 MHz (-3dB). For sine wave signals the upper
lirmit is approx 30 Mz, However, the vertical display heigtit
an the soreen i then limited o approx, 4-8 g The time
resolution posdes No problets, Fof dxatnple, at approx, 28
s wave is displayed everyi2 om. The tolerance of thevak
ves displayed is opnly £3% in both directions. Al values 1o
be measured van theretore be determined relativaly aceu
rately butitshoutdberememberadthat fromapproximately
8 MMz Upwards the vertical measuring error will ncrease
constantly with ingreasing Treguenty. THisis caused hy the
loss of gain of the measuring amplifier. This Toss s abowt

added fo the measured voltage value at this frequency.
However, as the bandwidins of the vertical ampiifiers differ

gorto this — ag already reentionsd ~ the dynarmicange of
e Y-S $i80s Herrenses abibve 20 NMH2 with ncieas
ing frequency. The verfical armplifior is designeéd sothat the
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Switching on and setting up

Before switching on for the first tine, the voltage seton
tha mains voltage selector of the HM 208 must be com-
pared with the local mains voltage ({adjustiment see
page B2}

¥t i5 recommended 1o inftially keep all the pushivttons
out-and to set the 3 cantrol knobs with arrows in their
calibrated positions CAL. {ro the right stop) and to push
them in [pull-push switches). The lines on the five knob
caps should point roughly vertically upwards (center of
the setting range).

M issupadiend to set the TRIG-switch 10 AC and the THVES
B swireh to i central position,

The instrurbant 15 swiiched on with the red POWER
pushbutton, The aminated pilot light indicates the operat-
ingreondition. f no brace is visible after 10 seconds heating-
up e, (Ui possible that the INTENS. controlisnet turmed
un sefticiently or the timg base s pot rurining. | addmon,
the POS.-control can also be inconectly adiusted. 1t miust
then be chacked oneehorg whatheralk knobs and buitons
ame In their porrest positions according to the instryetions,
Speeal attenton must b pad o the button AT/NORM
here, Without a test sighal applied, the base line i only vis-
ihle i s button ie:nol pressed inthe A¥-pasition ldtoma-
rie triggaringl, Honlyadotappears (Caution, dangerof burn:
ingring, the arrow knobof the TIME/DIV, switch is probably
prstietd put. st then bie pushed in, i the base line is vis-
ible, mediurnm Brightness is set by the INTENS, knob and
pling slide switch DC-AG-GIY [GH.E should be in position
Gigroundy. The inpurof the vertical Emplifier is then short
circuited. 1tis thus ensured that ne sigmals fromdutside can
atfect focusing. Signal voltages gpplied a1 the Yinput are
nptshortchreuted in position G,

To protect the CRT, work with fhe minimurn brightness:
reruited for by the mdasuring task and the surrounding
furrination, Particudar care is required with o stationary
Switching the oscilloscope off and on at shart intasvals
stresses the gathode of the CRT and should thersfore be
aviyged.

Trace rotation TR

Despite Mu-metal shielding of the CRT elfects of the
earth’s magnetic fighd on the horizontal trace position

cannet be entirely avoided. This depends apon the

dirsétion inwhich the ass*iﬁaszwpe fssetup stthe work

piace. The herivonial trace line af the cemnter of the

Screen may not aliyn exactly parallel with the center
line of the graticule. Correction of a few degrees is pos-
Sible by turning a potentivimeter behind an opening on

the front panegl marked with TR using a small strew
driver.

Correction of the DC balance

After o cortain time i ube, Bt s p{jss.sii}%ﬁ thas the therrsl
properties of the double FETs inthe inputs Lo thedwo vertl-
gal amplifiers may have changed slightly. The DG balence of
the amplifier 18 often alse displaced in thiv gage. This ig
detectad if the trace position changes noticably when
the small knobwith rpd arvow capyattheCHAIor CHAlnput
attenuator Is: polled out. ¥ the unit 1s a@t normal operating
ternperature Of has bocw i dperation for al least 20
minutes, changes below 1 mm do not require correction,
Larget deviations are comected withrthe aid of asmalfstrew

driver with a blade width of approx. 3 fam, The ogenmgs for
1his ake located &t thebevtom of the casing lapprox, 85 mim
drom the front edge of the casing, approximately dligned

with the aftenuator switches for Channel 1 and 11 Ingertion

depth approx, 18 mimi Theserpwdriver biade fits Intaa fune

nel-shaped regsss s that it can Be inpreduced without diffi-
culty. The variable control kndby s pulled sut and pushed (n
during the correction (sweep coefficient B mVWem; input
coupling orGD). The DT balanice s correntivadiustedwhen
the vertieal tace position no longer changss with swiich-
ing.

Probe calibration and use

The attenuator probe must be matthed exiactly to the input
irpedance of the vertical amplifier o ensure an undistoried
display of wavetorms, Aswichable geperstar Buil inte the
MM 208 supplies a square wave signal far this purpose with
very shott rise time (<8 najat 1 kHz or 1 MHz frequency,
selected by pushbutton, The square wave signal can be
taken fror the two concentric sockeis banaath the seresn,
One suckst supplies 8.2V, =1% for «10 atenuator
probes, the other 2V, 1% for 100 altenualor probes.
These voltages correspond v each case 10 @ screen
amiplitude-of 4 eny provided the iInput attRnuator switch of
the FIND 208 iz sel0 the deflaction coefficient § mV¥fom,
The interbal didmeter obthe sockets s 4.9 mim gindd cores-
ponds directly to the {groinded! external didiveter of the
shielding tube of micdern meodular probes and probes of
the series F imermationally standardizeds. This is the orify
way o produce an gxtremiely sBort ground oodinettion
which is essential for gh Qigﬁﬁ% frpperias and an
unadulterated wave form display of non-sinusoldal signals.

ME 208
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1 kHz eompensation
This CHrirmmer calibration cormipensates thé ddpacitive
inading of the gscllloscops: Input approx. 30 pF forthe HM

20R). Alter aalibmtion, the capiciiive atfenudation hag the

sameattenuation ratio as the ohrnic divider. The samevelt-
aggp 'aamauai'on z?wen resﬁéts At h"gh amf E@w’frezguem'm a5
xll thx&} mmp{;nmt on 18 fe Ther. 11{-3(,@33@!\( r}(_:r ;)st }.
The trace ine must Be parallel with the horlzonts! graticuls
lines {see “Trace rotation TR”, page M8

Connectatienuaior probe{iype A b1, 52, 53 54 orplso HZ
36 w the CH. input, de net press gay: bullons or lum any
knobs, $etinput coupling to B, input alteniiator to 5 mV/
e and TIMEZDIV. switch 1o 0.2 msfom (both variablecon-
traks in calfrdtion position ©ALY, inser probe fwithout
sprifig haok) into the corresponding CAL. socket (x10probse
i 0.2 ¥ socket, x100 in 2 V¥ socket).

FanBume s knl e ny

1 kHz

incarrect eorrect incorrect:

e mu&,t Y bé& aﬁ;usted lt i5. ge.ne.rdiéy lowted in .th.e
nrobe el 1S looated in the ¥ 100 altenusior probe MZE3
in tﬁc %ma?l 'b@x on ’EE}E‘* -B%\EC ol ug. ?é\dj:ust ?he irim-mer-wéfh

th@:n be fl Folital ﬁé: ?_.? P {w 8 %)A The ssgnaé Gd_ges AFe IS
ible dufing this adjustrient,

1 MHz compensation

HF adjustrent is possibie for the HZB1, 52 and B4 probes.
ThHase pogsess resonanee oorrechion slemepis {Rtrinroers
iy @ombinatéon -w“th s:{}éis -as-’aci C&@&Cﬁ@%ﬁ?) wiih Wh"ch it-

upper %reqa_mw rAnGe. o.§ %ha veﬂ.@a% .&mpl higr, A?zer zh

pafibration, not only the maximum possible bandwicth 1
obtaired i the attenuator probe mode byt siso o largely
condtant gioun delay 8t the end of the range. In this way
fransient distortions [Such as overshodting, rounding off,
rmging, holes or humpsinthe pulse topl in the vicinity of the
isading edoe bre kept tos mimenuen: The bandwidth-of the
HM 208 15 therefore fully utitized when using the HZ51, B2
andd B4 probes without having 1o accept wave form distor
fiong, Frereiuisis for thig HF Compensation 1§ 8 siiuse
wave generator with short rise time (typically 4 nish and low-
imgedance output Bpprox, B0 Ghmi which also suppliss.a

voltage of 0.2 Vor 2V ata frequency of 1 MHz, Thecslibra-

tor output of the HM 208 fufills these conditions when the
T MiHz Hutton is depresse,

Conneci prebes otthe type HZS1, B2 or B4 to the: CHJinput,
press only 1 MH2 calibrator button and do nat ull out.any
knobs. setinpul coupling ta DG, inpul attenustor 105 mv/
om and TIME/DIV. switch o 0.2 uefeim iboth finecontrols
ir calibration pesition GAL.). Inserl prebs in 0.2 V socket.
The sauare-wave edges are Aovw visible on the soreen. The
leading. edge and the upper left bulse top cormer should be
observed, Remove the insulating cap di rectly Behi nd the
BNC plug of the attenuator probe (hold cup, unserew cable

straim reliaf union put, withdrave hsulating cap from the
BNC plug, screw back unfon nut with cabite]. Ope slotted
{rirrner screw ig visible with the fipes M2ST and MZ8B4 in
the box behind the BNG plug, and 3slotied screws in the
type HZEZ. Adjust the ubper lbfrpulse top for aplimumwith
these Neither geershonting nor ratnding off is alflowable,
This isrguite simple for HZE1 and 54, but sormigwhat more
-ri“ffimét for tha 10 HF probe BZE2 with Radyriers, Iy tis

ense it s possible to adiust the leading edye steapnessang
1o S%%’aigh%en ot shaerrations in thedulsetopdivestly nexite
the leading etlge. The leading edge should be a3 sleep ag
poesible but the top 86 sireight 35 Bossible. HF compenyggs
tion s simplified o that the 3 thmrmes ealh possess a
defiried area of influence (see the following drawings). The
startof the pulse wp s clearly visible with the X-MAG. X10
hutton depréssed.

Adjusting points of the probes
HZHT, HZSA

e 0 HBSEY

TE: Influehoe on the readium freqtendies
"E'_z_l Influence on the leading edge
TS dnfluence o thedowar frequencios

Alter completion of HF compensation, chack the signal
hgight on the screen at 1 Mbz as wel. I should have the
sarne value as siated abiove for the 1 kM compehsation.
Neow refit the indu lating dapr ro-thé BRC plug.

Sisbieer roohiange Without retige

W3 208



el

Guirrect

Attantdator probés otherf than those mentioned above gen-
arally bave larger probedigragters and da notitinte the cal-
ibrator gockets, 1tg net difficult for o good technician 1o
make a suitable. adapter for this, However, we-would point
ot that such attenuator probes usually have 8 toolong rise
time o that the twial bandwidth of oscilloscope with
attenuator probeis far hbelow thatofthe HM 208 Alsothese
probes dono! nofmislly have compeansation facilities, There-
fiore, wave forem distorfigns gannot be excluded dat high
repetition freguendies

It isirapariant that the sequence of firstly 1 kHzand fhan 1
Mz compensadon must be inflowed but need not be
repeated, alse calibrater frequencies of 1 kHz and 1 MHz
cannot be vsed for time calibration. The pulse duty factor
aleo deviates from the value 151, Short rise time, horkzontal
putse tops, calibrated piise Nelgnt and rerp potgntial atthe
pedse bottorn are essential Tor exsct aftenuator probe cali-
ration, Fraquehoy and pulse duly factot arg not cffitical
Fere.

Lowe plse rise e and fow-impetiance gererator cutput
Aré partculaly impostant for assassing the Gansimission
porforinancs. The calibrater of the HM 208 can even
replace expensive sgudre. wave generalors with hese
moperties and the switchable frequency, 6.9, when oalibe
ratifg wideband atiénuatorns or mrthe assessment ot wide-
band ampiifisrs,

ani ol the HV 208:CAL. suckets, Plug the probe tipintothe
D2V outniut secket Select eithey TKHz or 1 MHz outpuifre.
TMEHFIBSDpE minifmuml then Use an attenator probe
suich ag x 10 orx 100, The applisd sighal will then bethe CAL.
output divided by the probe attenatore.q. 0.2V T0= 20mV

e oy (his application, Howevear i vour eirouit has o low

nputimpedance {e.g. 50Q), a x1 prebe can be used{in this
caseuse 5 BOQ termination). The HAMEG HZEQand HZ 54
x1 position) probes are suteble. The latter must be
ing capofithe BNCplug set 1o theleTUBlop. Approx. 40 my,
arg'then ohtaingd at the circuit input (a1 30 Ohmi with the
HZ50 and approx. 24.mV,,, with the HZ54 when ibe probe
& insertad inthe 0.2 VCAL. sockel The vullage values
stated here have @ tolerance larger then 1 % because 50
Ohe loading s niotnormat for this generator. Using the 2V
CAL. socket under the same conditions s possible only
immediataly with the HM 208 s 50 Db thioudgh Gosnet-
tion {ermination 222 s connecied directy betwesn the
BNC plug eutputof the probe and the Y input of the esailio

Seope.

Operating modes of the vertical amplifiers

The desired oparating modé of the vartics) ampifiars 3
salecied with thed biutions in the Y fielkd, Al four buttong
outfarmonoaode, Only Channeffisthen operational. The
for Chaneel . THe interoal -tés"g;'g.effhg 5 sirmultanentisly
awifched-over to Channel 1 with this bution.

If ihe BUAL buttbn 1s depressed, both channels afe wirk-
ing. Twe signale can be displayed together in this button
position (aitermnate mode). This mode is notsuitable for dis-
playing very slow-running processes. The display then flic-
kers 1o much or it appears toiump. if the CHOP. bution is
depressed in addition to PUAL bothchannélsargswitched

(CHOP miode). Slow 1uniting processes befow T kHz ase
then also displayed without flicker, The dual mode chosen
is less important for signals with higher repetition ires

uency.

Hanly the ABD bulton is depressed, the signals of both
ehannels are added (L + W = sum display). If Channal Lis
thien inverted INV.[button depressed) display of the differ-
ence (~J+i1s alse possible. The vertival position of the dis-

are pftan measured inthe differsace mode of both chan-
nels, Currénts bétwesn 1o ungraundad Gt tibints can
algs be ieasired ag voltage diog actpsd @ Kiiown resls-
tance: Generally when dispiaying différent signats, boih sig-
fal woltages should only be picked up with allengater

MNATER 2038
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To cormect the ground cable of both stiehuator probes to
the obiget under test. Hum orcommen-mode interference
often b reduted by-this technigue. Common-mods rejec-
tion can easily besbove 40 dB, when one of the attenuator
switch variable controls is turned & little 1o the left away
from the calibration position. The cotrect knob for this must
he folng by ghatand srror

X-Y mode

For X-¥ mode, the tme base variable knob iy the X fiokd is
pufied out (see marking at the loweredge of the tirme switch
sealel. The Xsignal issupplied throughthe ipuf of Channel
i, The input attenuator armd variable controt of Channel
il are used in the X-Y mode for the amplitude adjust-
ment in the X direction. However, the X-POS. controd
sl be used for horizontal position adjustiient. The posi-
ton conttal of Chanpel i s switchiad off in the &Y irode
(this-applies only for the analog mode of the csoilloscope).

The riiiimuny sensitivity and input impedanes are now the

sameinboth deflection dirsetions. The X-MAG. X10 button
(beneath the screen} forexpansionof the sweep should not
be depressed i this case. The frequensy Brnitinthe X direé-
tonig approx. 2.8 Mbilz -3 dB) Heoweverit shiould e noted
that avern abowe 50 kHz, 2 noticgble phese difference
betweern X arch Y oocurs and this increases with freguen-
gies. The Y signal can beinverted with the INVL bution.

Lissajous figures can be digplayed in the X-¥ mrade for cer-
tain measuring tasks:

- Comparing bwosignals-of different frequency orbringing
one frequency up to the freguancy of the other signal,
This also applies for whole number multiples of fractions
ofthe ane signal fréquency,

~— Phasaeamparison between two signals ot the samie fre-
FUBRLY,

Phase comparison with Lissajous figure
The following diagrams show two sine signals of the same
frequeney and amplitude with different phase angles.

Caloulation of the phase angle or the phase shift between
the X andY input voltagss tafter measuring the distances a
and b on the screen) is-quite simpde with the foliowirg for-
mila antd & pocket calculator with tigonometric functions
and besides independent of the sweep amplitudes on
e sorekn..

sin m.;;g

/ @(g)*" a

p = arc sin ¢

€os g =

The following must be noted here;

- Becayse of the periodicnature of the trigonorretric furic-
tions, the caloulation should be limited to angles =00%

-~ Bo notusa a toe high test frequency. The phase shift of
the'twvo oscilloscope amplificrsof the HMZ08 inthe XY
mode can excead an angle of 3° above 100 kbz,

— [ Eannet be 4861 as @ matter of couise Tram lhe-Scraan
display it thetestvoliage leada orlags the referarce volt
age. A LR network before the test voltage input of the
asoilioscope can helo here. The 1 NIGE input resistance
can egually serve as B here, 3o thal orly a suilable
capacitor € needs tobe connected insernies. If the anar
ture width of the elipse & incressed lcompared with ©
short-circuited), then the test voltage leals the refer
ance voltage and vice versa. This appliesonly inthe reg-
o up fo- 90 phase shift, Therefors G ehould be suffi
ciently large and produce only a telatively small just
oliservable phase shif

Should both input voltages be missing orfail ip the X-Y
miode, a very bright light dot is displaved on the sereen.
This dot can burn into the phosphor at a too high
brightness setting (INTENS. knob} which causes either
a lasting loss of brightness, or in the extreme case.
compiete destruction of the phosphor at this point.

Phase difference measurement.
in DUAL mode

A larger phase difference between twe input signals of
ihie same freguency dnd dhiape &80 be rmeasuredvery sim-
ply on the screen in Dual mode (DUAL button depressed).
The time base should be tnggerad by the reference signal
{phase position 0), The other signal can then have 4 leading
or lagging phase angle. Altermate mode should be selected
for frequencies =1 kHz: the Chop minde 18 mote suftable
for frequencies <1 kM (less fiickaring). For greatest accu:
racy adjust not miuch more than one pernod and aporox-
mately the-same height of hoth signals on the sereen, The
variahle controls for ampliiude ssd time Base and the
LEVEL knob can also berused forthis stjustmeant — without
ifluence onthe result. Bothbase lines sre satanto the hor-
zotval graticuls center lihe with the Y-POS. knolis before
thie meagurement. With sinusoldal signale, observe the

Subici o chalige withnis Mol
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perg erossover point Tansitions, e §ine poaks ars less
acdidate, T sine siong 1§ novoably distortedd by sven har
thonics, of it an offsetdivect voltags s present, AC coupling
is resomnencded for both channels. 11 is s guestion of

frddes of thé s shape, read oft gt steep adges.

Phase difarence measurement in duat mode
= horizontal spacing ofthe rera transitions i oy,
T = hgmvertal spacing for one pérfadin o,

in the example dustrated, ¢ = 3o and T = 10cm. The
phese differencs v degrees i caitulaiad lom

T S .
g% 53 e BB w5 s 360 OB
L 0
or expressad in tachans
arc¢ MW% -2 m% -2m = 1.88Brad

Hulatvely small phase anphey ot niot wio high Ireguencies
Lan be mdasured riore dcouraely ihuthie X5 rnodd with Lis
sajous Hgures:

Measurement of an amplitude modulation

Thie mormentary arnphtude oat Ume $ of 8 H-carrier volt-
age. which is amplitude modulated without distortion Dy
siscdal AR voltage, 15 i agcortdante with the sguation

i Ll SIFENE F D8 8 Uy - GOBII w0 — 0.5 m - Uy - cos{SFrolt

where By = ubmedylated earier gmpiitude
£2. = ZnF = angular garrier freguency
w me Fuf s rodulation angular freguency

m = opoddilation ector 1551 & 100%1
Thalowerside requenoy P~fand the upperside freguency
Fe-Farse because of the miodulation apart from the carrer
frosgusine £ ; iy

G5m - Ur 0.5m -ty
|
Fioiged 1 Fuif FOFHf

Arvpitode ard Broguarny stectrum r A0 didpiay i -

LG

The display of the amplitude-rmadulated HF oscilfation ean

e gvalugted wilh the osclloscope i1y the analog rmode pro-

vided the Trequency spectrum is inslde the osoifloscope

bandwidth. The time base s set 50 that severs| wave of the

mipgulgtion frefjuendy ate visibile, Strictly speakitiy, bigger

ing should be-extemal with modulation frequency {(from the

AF gehersterar a demoduizion. Howeaver, intermal trigher-

NORM, birton depressedy using o sultable LEVEL setiing
and poseibly also vsing the trmewarabils adustrent

. ; |
Figure 2 — " '
Arnplitude medulzied oscillation, £ =T Mz, F= ¥ kb,
A= B Uy BRIV

Depressno butions: Y0 CH. | 20mV/em; AC.

TIMEAD N §.2mslem.

Triggerinig: NORBMAL with LEVEL-setting, internal for
external) friggetig.

Oszilipscope setting Tor a signal acearding ta figure 2:

If the two values a and bare read from the sereen, thamod:
ulation factor is calewlated from

e . a—b i
m = oy bew. TTb 100 (%]

whets & = U (1-4mijang b= Uy {T—m].

The verable controls for amplitude and Ume can he sel
arbitrarily in the medulation tactor measurement. Their

Triggering and time base

A signal can be displayed only if the timebase is running or
tHagered. To produce a Stationary display, triggerning must
be synehignous willy the test signal, This s pussiile by
using the test Sigral tsel or by an-exlemally supplied but
syrichronous slgnal voltage. I the AT/NORM. button i not
depressed, a base line is always disgiaved aven withoit 4
sigral spplied. This tnggerng mode is thersfore eslied
aAutomatic triggering. Fractcally all uncompledted penod-
Teally repeating signals abave 30 Mz repetition friaquency
ean be displaved with the AT/ANORM. bulloh not
depressed, Allthst is required for operastionof the time base
18 then uat the time settivey. A LEVEL sdiusimeritis neither
Necessary nor possie with automaic tnggennig.
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e A A P RASTETE PSS T



Autematic triggering can be used both with internat and
axternal fuig the socket TRIGINP.).

With nermal triggering. (AT/NORM. buiton depressed)
and LEVEL setting, tiggering of the time bage can ke
plape at any poibt on 8 $ignal edge. The trggering range
cowvered with the LEVEL controlis bighly dependent on the
amplitude of the signal displayed. it is smalier than 1 om,.
the adjustmant fequires sorme sensifivity because of the
snall loeke-iy ranige. YWith the H/7/— bution not dbpressed,
{rggering starty at a positive and therefore rising edge.
Should the display of o siganl st with & negative and
thersforg falling edge, the /- button must be depressed.
The selecticnof the edgedirection refers 1o the inpui signal.
s independent of theposizon of the IV Fbution. Correct
edge selectian s particulady importantif onby a part-of a sigr
it pericd ora viden signal is o be displeyved,

in 1he cabie of internal tiggering in the: reades Chanhet Hor
i, ahannefs | and 11 (DUAL), algebraic addition {ADDY, the:
triuger signal can be taken from the channel selected with,
the buttors CH/I-TRIG.IE (in the Y section).

The BEXT. trigger button must be depiessed for external
triggering and the signal (0.3, 10 8V, ) must be supplied
1p 1he socket TRIGINP,

i the adjacent 10: T bution s depressed as weall, the exter-
ral tngger voltage range is increased from 3V, 1o 30V,
However, & value of 100 V,, should not be exceeded at
the socket TRIG.INP. for safety reasons. The inputimped-
ance of thig'sosketis:1 MQ 130 pF. se that an attenuator
binkie can dlso he used.

If the extamal tigget voltage avallahle is smaller than 03
¥, orlarger than 30 V., the exterpalrigger signal canalso
be supplied via Chanrel H (CHAALTRIGIN button

“Hopressedt, Simply depress the DUAL button and saf the.

attenustor switch of the now dispiayed Channet |l signal to
an amplitudé ofaround 2 em. Ingeneral itis then possible o,
shift this ‘Channel #i signal from the screen upwards or
downwards with the ¥-POS.H koo, sothiat in fact ondy the
signat of Channel Lremains vigible, I thiscase normal trig-
gering (AT/NORM. bution depressed) should be. used.
With the vansble control knob. of the stienuator switeh of
Channel 1l pulled out, stable “extemal” triggering with 2
NV, TigHer voltage at 20 Mz car be achisved. Nawrally
this method can be used with the channels exchanged
actordingly. However, exterial triggering should be used
enly it Internial triggering is ot possible {e.g. with signalg
wiith entreme poize or hum or Certdin composite signals),

The voupling mode and the resulting requercy range of

the trigger sigral con be Switched over both imernally ahd

extermally with the TRIG. trigger selector switch. In fhe

positions AC of DC, small signals (<2 e} are triggered only
up to around 10 MMz Switch over to the HF position for
higher signal frequencies (10440 M#z)h In principle, the
mstrurment triggers irl the pasitons AGand DC even at fre-
guengies-above 16 Mz, however, thetrigger threshold s
ther increased. s the fange upto 10 Mz double tiggering
resuitig tronm armpiifier noise is lamgebly avoided e At the
highest sensitivity of the measuring amplifier. The lower
it freguency wWith AC thggeting istardund 20Hz. Inthe LF
position low frequency) frequencies dbave 1 kHz in the
internal and extermal trigger signal are increasingly
atteruated, high freouency disturbgness and noise dre
therafore suppressed. The values stated above andthe trig-
ger thresholds (internal 5 ram; external 0.3 V) dpply for
sinusoidal signals. The imit freguencias depend upor the
Highal haight adjusted with internal taggesiing.

DC triggering is recommended only i the display is to be
constantly chargmg pulse duty fagtors have 1o be dis-
played. Always work with normal triggering and level
adfustment with internal BC friggering. Otherwise there
is @ possibility in the AT positien{eutomatio tiggering) that
thes fnggering point riay change or that trigdering may nat
mocur at all with sigrials without zero transition.

T the video signal of a television receiver is T be dis-
played at frame freguency, setthe trigger selector switch
i the LF postion {low frenuency) 10 atlenuale the fine
pulses.

O the ottverhand, a video sfgnal st line frequeneycanbe
displayed with AC {possibly also DC) trigger coupling. Pay
special  gitertion o the  comedt  position  of  the
£~ ffton bothrwith frame and ling frequency.

As aiready described, simple signals can be ttiggered
automatically in the AT position sven theugh the repetition
of @ sguarawave signal changes so ety that one part of
the squarewave reduces to a Hesdle pulse, switching cver
1o mormal triggering and using the LEVEL controd can be
neoassary, With cowmposite sigrals, tiggering depends
upon pericdically repeating LEVEL values. Careful adjust
ment 1o these values is required using LEVEL control

{f norstable trigger point is found with normdl thiggering with
axtremety complex composile signals even alter slowly
rotating the LEVEL knoh, solid tdgger can bie obtained in
mary cases by operating the variable tirme cortrol knob on
the timeswitch,

Eedvimed s pharesd withont Paging
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A lsplith secondary winding voltage of the mains trans-
totfriad s used #s mains frequency tigger signal (H0-60 Mz}
{or mains/line triggering in the ~ position of the TRIG.
giviteh. This thgolr idde depends upon the amplifude.abid
Trequeneyol the Veignal dndis recommanded forall signals
synehronous fothe mams. This aiso appliss.— within cerlain
fimits ~ o whole nurmber multiples or fractions of the line
fratpiancy. Line migger san also be useful o JisBlay signals
beiovy the thgger threshold (ess than S.mm). Itig therefore
paiticuiarly suttatile Tor medsuring sl humi voltages of
saing ractifiers or stray low frequency pickup ina cireuit

Single sweep by depressing the button SINGLE and
RESETY i the mgmory seéctitnd is bhly possitile in the mem-
ory mode of the MM 208,

#is already described, in the analog resl time thaode of the
HM 208, 4l numerical valies printed on The ime switch
sedle can glso be sed frtherdme cosfficients. The conting
oug or dashed black Imds strioupding the scale and the
TIME ms/s buiton are of significance only in the mermory

mode. All time cosfficients which can be set by the TIME/

DIV, swiich refer to-the right stol positieh of 8 vatiable

pontrol knob (CAL.J and & base fine length of 10 cro. With
the time akis sxbanded 10-0eld DCMAG. X1 bufton
deprogsad], & madmum fesclution of approx. 20 nisfom

thers results (0 the 0.2 usfem position of the TIME/DIV,

gyviteh). Naturally the 10-fold X expansion ean be used in

any e rangs, but the display brightiesy is reduced be
store using INTENS. controi), :

Trigger indication

Both in automaticend normal inggering. the tiggersd core
ditien of thies time base 1s Indicated by the LED above the

TRIG. switch, This simplifies sensitive LEVEL adjustment
especially for very low frequency signals. The trigger 1ED

stays Bt for approximately 100 e for each trigger pulse
detécted. Thus for fast signals the LED appears to glow

oontnuously, for low repetition rate signals, the LED

fiashes at the rapetition rate (of the trigger point of the

it sionat,

AT IO
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PRE-TRIG. swilch with b

General Infermation

The controls 1orhe memcry mode are-nearly all logsted in
th X section contalned within boundar lnes oi the fiont

‘el

T?m ﬁTQRﬁBﬁ Q?ﬂt pu‘s%‘tmmm B EC?‘E’E’:S thie e §<}SCG§€!
the buttor an{f swmheh .bauk fio .rec';!. time m.oc,fe, _Smred
signats (in HOLD condition] are retained in the real time
pde; they can be displayed on the sereen a1 any time by
pushing this bution, A wms coefliclent changed in the
meantime has o effect onthe stored: wgndlcs in HOLD con-
difion,

STORAGE ON LED: Thislamp indizates by shining conting-
gusly that the memory mode is switchied on. it alse indi-
cates by tasking If the digitel Ume range switch 18 ifcor
rectly set lout of rangél. [Hthe TIVMIE ms/sbution i3 oul fims)
this necur it g tirme coethcient is selected oulside the range
enclosed by the continuous black fine. 1f the TIME ms/s
button is deprassed {5), the valld range i3 thet ericiosed by
thedashed line.,

HOLDY 1zt HOLD W pushbunions serve for Bolding the
memory contents of each channel. If they are depressed,
thermemoiy contemsare retansduntl the mangvoliage s
switehied off or fails. New storage 1s only postible on each
chanmel vihen the_zc!cyam_butmh is releasedlomt]

2. 8TOR: pushbution: fitis deprassed, the unitis sw%fcheci
w the sestorvd Memdiy, In Bis way, twio different signals
can be stored 6 each channe! independent of one another
and catted upand compared with the tWwo sighals stored in
mermory 1. Releasing the 2.8TOR. button {out) reverts ta
the 1. stor. mode.

SINGLE pushbutton; It swatches the memory tirmebase
from repetitive sweep to sindle sweep. Thils sibgle Byents
{saoh as switehing on or off processes, hon-penodic sig-
naisi.can be displayed and stored as long as required with
vonatantdy uriform somen inmensity,. The single sweep
mocie s notapplicable inanalogus oscilidscope aperation.

RESET pushbuittore brings the micrviary tiimehiase into the
ready position for single sweep with the single button
depressed, A stitalile hoger edge andving alter opearation
of the pushbubion iniiates the single sweep. [n dddition,
this knob can be used o terminate the plotier wating pro-
cess before the complete mermary contents.are written,

RESET LED; Thig lamp indicaies mermory readiness for
single sweep poode. 1t goes.oyt on triggering,

positions [0-25-50-78100) The
start of the memory fimebais can be adwanced by a variable
pereantage of thie tmehase setting. f 50 % igset foréxam-
ple; thetrigger peintwill be n thecenter of the sereen. Thus
display of the wavelnrin befire e UEQ{;@F Evernt iy m%a
e

TIME/DIV. rofary switch: When the memory mode is
syeriched on, the ansloy tmebase is swilched off s

replaced by the digitally generated guartz cortrol timebase
The timebase fine cdvtrol kndb s then out of operation.
Becausé the digital scanning rate is imited o maximum 20
MHz, the smallest adjustable time coefficient Is 10.usicm,
the largest BO ms/oim. These mnges are framed in black on
the TIME/DIV, stale. However, inthe memory micds mudh
larger time seefficients are reguired to evarcame the flio
kenng of creeping of g light dot at very ow signal froguency
{unavoidablein real irve moder, Allcostficiente an thescale
bounded by a black dashed line can be extended 1 000-iid
with the TIMIE ms/s bulton nexi th the finebdse swinh
Time-coefficients between 10 psfem and 50 s/em can thus
e ahtained in e Mesiory miods.

X-¥ Muodé: If the time switch fine control knob is puiled out,
the KM 208 switches over 1o XY memory motte, This is
rriatked on the lovwer aedge of the TIME/DIV. scale.

PLOTY and PLOTH pushbuttons: These controls start and
contichdn XY (or possibly YT} pldtter 10 Pt out the chiatins
eontentsof the memories. This s interfaced vie a Boole DIN
rear panel socket Any wavetorn o be plotted must be first
ratained Dy depregsing the HOLD bation. The confends of
chanrel 1 orchannel 2 can be plotted by depressing PLOTE
or PLOTH respactively. Should the wavetorms held in store
T and store 2 nead tobe plotted, take Care notinreleases the
HOLD buttons when gsing the 2. 8TOR. buiton. When the
approprigte plot button is depressed, the plotter feed 13
switched on, the stylus lowered with & short delay and
rrismaty contents plotted out, Whilst plotting. the instan
targois plot poasiion is indicated 48 a dot o0 the soreem
Wher the complefe memony contents are witten, the
stylus. 15 lifted {penlift command], and the ctﬁm;:ﬁet@
wavetotmn 68n again be seen en the screen, Thewn g (ot
rodd tut)hspeed dan Be adjusted By an internbl switdh in the
HMZ08. The switch provides 10-20-40 s/em settings in
the sihglé chantel mode orS- 1020 s/om in the dusd mode.
The switch should be set 1o mateh the plotier regubre
ments. The plotter dive voltages are 0)1Vem plus of
minus 10 percent inboth Xand Yaxes, AYT type plotter can
be used, wtilisng its dwin X feed, dithough this is obviously
not possible for XY plots from the oscilloseope. &s previ
nusly descibed, the BRESET hutton can be used 10 prems-
wrely terminate the: plot oycle.

DOT JOIN pushburton: Thig burtenis lnested inthe section
bangsth the scrigen, adipcent o the fodus kool s pliposs
istojoina stored sequence of pointsby brightlines: The: sig-
Aal shape cab oftein beimproved by use 6f this cobtiol. This
applies pafticuiarly with relativély farge dot spacings i the
vertical direction {square wave edgest orwiven displaying
miany Sne wive cycles. ltshould bencted that slight distor
tich of the signalshape, sspecislly of non-sinuscidal signals
is unavoidable when this butian is depressed Thig appears
as rounding off of the edrmers which follow a {isihg or fak
gl adge. This button should therefors be depressed only
when reguired.

Bubjest to-ghange vathog rabce
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Vertical resolution __ _
Dotdenaity in each operating raode 8hit = 2% = I5E dots o

B orrvthsplay Reight (28 doty pey om). However onily 8 omy
caty bespvaldatdd in the soresn graticule,

Horizortal resolution in Himebase mode

Ehannel] sione:; Dot dansity 11 bt = 27 & 2049 dots an

rerm display wadlh (060 dold perombk

10 oy display wadth (100 dots peroml.

ChannelLand HBUAL button deprassed): Dot density 10

Bt 27 = 1004 dots on Wem display width [F00dots per

A

Bian sid difference OHE -+ CHEADD buttor withoUiAsith

INVLE Dot donsgity 11 bif = 24 = 204R dots on 10 om display

width 1200 dots per oml,

Horizontal resafution in X-¥ mode _
Dol density horizontal las vertical] 8 bit = 2° = 258 dotson

& om display width (28 dots per em). Only 8 em can be.

evaliatad in the screen gratisule on beth direetions,

Maximum signal frequency inmemory moda

upen resalution, display helghtadjusted, signal shaps and
possible use of the XeMAG X106 and DOT JOIN buttons, 1t

vannot ba-stactlydefined and must be assessed atcording

10 dppiication. The denser the dat sequence which simu-

lates thesignal shape, the more accuratolythe mormory dis-

playcan be evaluged, With gine shapes the zero-axis erog-

sings dre therefore eritical and with the square waves,
settivig is faveurable Tor acourate amplitude measuranent,
but netfor waveform assessment, besause he dot density
i themsmall, Atoosmall display height js-again inacourate,

ecause scanning in the: X and Y direction can fluctuate by
7 dot Blatistical scattery. A Y My sigral iy gine gr gyme
ragtiical souire wisve shape 18 indedd cerfainly deteciable

hut éas be evaluated at the mostin its amplitude Details

suth &8 Rarmanic disortion factor or edgé steconess and
mrarference pulse spikes: or glitohes cannot be assessed.

anyiongerewith accuracy.

I principle, the HV 208 can work in digitat memory rhode:
with the same operating motiss as iy anolog/teal me:

miode. The following can therefore be:displaved:
- ghared fengle
e charmed 1 single

= ghanmels | dod H simuliareousiy

- siim ot the channals §) 41

i

are:

~ with the DUBL button depressed. simultanecus signal
display of both charnels) the Facility for Chop mode does
not exist. It issuperfiious since the stored imoge does
meit flicker even at low frequencies. The two channels.

seresn. Pressing the CHOP, Bltton hes na &fisist,

~ The Xawesp is Imited o max. 8 em i ihe X-¥ mode.
Symmetrical signal display on the screen (witholt olip-
ping onoeng side) necessitates dorrett X postion adiust
ment with the X-POS, and Y-POS.H knobs.

However, there are sti# further display moges i the merm-

Gy ok

~ Refresh (pericdical refreshing = repeated signat soar-
wing and stekages,

~ Single triggered single swesp}
~  Prerigoer ([displaying before
and afterthe signal trigger odge},

= Rl {"oling™ in particular aperindic sigraks)

— Plgtter (signal recofding with external wavetorm plot:
terl, :

dealt with in more detail in the following sections,

Single channel display

Y-section: Do riot depress any buttons, selestinput cous
phing ACor DCaccording tosignatfrequency; apply signal to
VOLTS ANV, inprat sttenuation swWiteh. Fine contic] knab in
the CAL. posiion (nghtstopl; H reguired, pull out fing cons
switch 1o S mViem;, ad}fu@‘s vartical display pesition with Y-
POS.I knoby.

Seaction batieath the sereen: Adjust stitable intonsity and
focus with INTENS. and FOCUS knobs, do nof darressany

XPOS. khob,
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A gaction: Depress STORAGE ON button Isiorages lamp
Hghivs il Thgoeting: hitislly 8o net depress AT/NORM,
bigtton, select rigger couplng appropriateto signal repete
von freguency. Seloor nornal igoering for Tréguencies

bietow 30 Hz {depress AT/NORM. hutton, 56t DL or LF on’

the TRIG. selector swindh, 2djUst LEVEL knob sothat TRIG,
farrp Hights up-arfiashes afier cich signa period with very
lowe frequencies), Sclert tigger edge direction with 47—
button.

Tisnebase: Sclect Ume coefficents on the TIME/DIV.
switen, Fiowever remam within the black framed scale reg-
wivwith cignal repetition frequency above afound 2 HE, with
frequencies below 2 Hz depress the TIME ms/s bulton and
set-within the mgion framad by 1the dashed ling. Set PRE-
TRIG, switch 10.0 %, do not degress any further buttons
Apart from BTORAGE ON i ihe storage section,

The sigral is visibie on tha scroen It this serting in the
refrash. muode. Thig means thet the signal i constantly
fescanniad and read o0t agiin frorr the marmony [Fihe Sig
nat amplitude, wavelorm, frequancy or tme coefhaien
changes; this change s visible on the straen withoul any
great e ogs, IF the HOLD  button s now depressed, the
sigral shaplayad gt the rooment of depressing iy “Froven”
and therefore permanently stored, In order to avoid the
affectof the' DERAL biitton, the HOLD F bution shedld aise
be depressed. Whed the HOLD P button is deprassed, the
seorad signad can no longer be inflieced by any contral of
e uscilloscone. However, the visibie signal on the soreen
can be expanded by pressing the X-MAG X106 buton and
shiffted horizontally with the X-POS8., knoh. The BOT JOIN
butten-can alsorbe (iHéd, The maxdrum scanning &t is 20
BAHz, the dot density 2000 doxg on 10 o display width,

The sarme Brocedurs apphes for Channelll single channel
dispiay ond stotage. Maturslly the CHIFR-TRIG VH butionin
thi ¥ setton must be deprassed. The HOLD Hl butian then
serves for “traezing” the stored signal. As-already stated,
the dot density with Channel 1} ardy 18 halved,

Ingtesd of the relresh rode, single sweeepr can also be
seleoted by depressing the SINGLE and RESET tulons
without any disadvantage. The sceniing, storage and read
out procsss oan be repested mmmedislely by renswead
depressing of the RESET button, However, If the corres:
ponding HOLD button is depressad.in addition, thetast i
ible signal e perranedtly stored. Single sweep 15 rénom-
manded in particutar for aperiodic signals or single everits,
suchas aswitching on process. Hete the RESET lamp goes
oulwhenthe signal SlEcts 16 e scanned by brigoering Tha
sarmsct igperng setting dype, coupling, adgo diraction,
level s aspetially important in the case of single sween,
sincd without 1riggering the last stoted signal fermains
unchanged i the migrrery and thergfors s also displayed

viichanged. Satting triggenng with the aid of 4 simulated
age-with single sweap s ot possibile in the rotling and
XY modes but in all other modes. It is possible to work
with autorngtic tridgering here . Howevdr, normal trigger-
ing with suitable LEVEL adiustmient s more favourable
herause the tigaer pointon the signal is determinad iy this

FeRrE-aps crossing can 8lso be prevented In this waw

Memory switchover

Using tha built in second memaory, which is switchied on by
can e compared with ong another, "{hé higtiast resoiution
and simplest ooeration i obtained i 1he two sigrials are
regdl into the memery consecutively through Channel 1,

----- Depress HOLD § battan,

- 2 ETOR, and HOLD § butlons must be released i the
aut posiion

-+ Conclude storege of the first signal by depressing the
HOLD | budton

Depress 2, STOR. button
----- Release: HOLD Thution
- Adiustand eadkin second signat
= Deprass HOLD bution,

Both signal imageésare now storadand cén be called Upcon-
sedutvely by rsleasig and debrasSing the 20 8TOR. but-
ton, Where necessary, different tmoe  coefficients,
ampiii;zde&;_, ¥ positions and trigger setings {falso singte
sweenl 4rg oariginly possible when reading in, Thi
waveiorms displayed ot the instant of depressing the
HOLD 1 burton appear on recall, These imiages car sub
soguently anly bae vaned with BOT SO, X-MAG K10 o
#-POS. whith, however, doss nat changs g misrmation
iry 1he oo memories. Nevertheiass, the CHEZN - TRIG.AL
afid BUAL in the Y sedtion should not be depressed when
rpading in ard out; they mustabweys bié oot Othierwise the

full sasolutionin the Borlzamal direction i not obained. The
HOLD | zrad Hshoidd not be insdvertently relonsadd,

Twir stered signal images ¢an also-be compared with one
amither veing Channel H ag well I 1t s necestary 1o
ernploy the-full dot densty of Channad Falone, fwee buttons
2. 8TOR. and CH VILTRIGIAY must be depressed ina
eerfain seguende on reading oul. This résulis from cireuit
angnaering resscis iminimum expenidiisg, few cantrols),

S cbgirio sehbont rotine
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~ The 2, STOR,. HOLD 1 and HOLE #l and DOT JOIN but-
tons rust be raleased, thorefore syt

----- Ferpct-in and adjust first signal through Channet I

- Conclude storage of the Hrst signal by {f@p{ﬁ@&ing the
HOLD I bunens.

- Depress 2, $TOR. button.and connect second signal to
Channel B

- Depress CHIZB-TRIG/H butlon.
- Change. setiings 1t pecessany: Hrigaering, tme coeffi-
cwentein)

When the seeond signal imags has been adjustad,
depress HOLD H buron,

- To. switch over 1o the stided first wignaet image, Tirsthy

rafensic 2. STOR, Sutton and then CH VARTRIGLF but
1on.

= To switch over to the stored secontd vage Titsthy
depross CH RFTRIGII button and then the 2. STOR.

balt the information {dot density is reproduced. And in
Channgt {14 resultsthat half theinformation from Channel §
ig intereavad withthatn! Channs! Has with dual-display) or
- with the DOT JOIN button depressed — thata HE oscilla-
(R sppéars 1o ovetlap thedisplay, Howevor, the incomrect
sequence does not eed e change In the memuory con-
Tenis!

- Itis important to maintain the same position of the CH

VW-TRIGHAL button when reading out from the

memories as when reading in. [t is Grifmportant, on thie
atherhand, it thefirstorsecond memory sused forchannegl
L Both memories are identical The above arrangement {2,
STOR, bunton depressed = Channet I = buion CH 1

TRIG./Ebution depressedyis easier to remembear:

i the full hodzontal resolution of Channel | is notimportant,
thisni lbave the CHIB-TRIG.I huvon in the deprésset]
pusition and switch the stored imadge dveronly with the 2.
BYOR. button. The position of the DOT JOIN Button is
it terial,

Twe stored woveforms can alse be displaved, simuitane:
ausly {sbove ore another). For this purpase, seléct with the
2, 8TOR. button thememoryintowhich the imisgeof Chan-
nel lwas read, then depress the DUAL butfon. Thd position
ob the CH E-TRIG.I/H bution 1s unimportant here..

Naturally & stored plctire gan dlso be compared with a real
e picture. Lisuaily the analog and digital ime coefficients
twhen reading into the memory must agres. Howeyer,
axcedtions o this ae possible. Since the mal ime mode
has pricrity i thig case s contrel adiustiments are deter

inedl, the memory images must be read in beforehianid,
Thus even 3 pictures dan Be displayved consecutively by
switchifg ovéer with the STORAGE ON and 2, STOR. by
ans.

Storedwavefarms frondiffemsint operating mades can also
bt displayved for demonsiation purpeses. I a storsd XY
e pulled out or pushed in with the memory switchover, i
single display of Channel it or DUAL display (see further
balow] is prasent, the CH IA-TRIGIN or DUAL bution
respectively must be depressed on reading tul,

Dual display

The DUAL button 1 depressed for dual display. The two

fwith 180° phase shift). The dot density is the same for both

charngle. (1000 dBis on 10 om display width each;
miaxirnurm scanning rate 10 MMz Triggering can be:inter-

depressed the CHOP button has ne sffect As inthe reg)
e made, the phase ditferente of tvo synehionous sig-
rials of the same fraguenoy and shape can be measuredon
the soreen {see page M1Z1 The INV.E button may not be
depressed hers. Both the input coupling switches mustbe
setio DG or both to AC,

Sum and difference display

The sumi of two signals is stored arid displayed with the
ADD button depressed and the DUAL and INV. butfons
not deprassed. Intstnal tigasdng Trom Channel L or Chan-
sible here. The dot density 18 bigh (max. searning rate 20
MHz; 2006 dots on 10 eral. The HOLD T button should be
used for freazing the memary contents.

The diﬁag&nm between two signals sppears i both the
ADD and TNV Buttons gre depressed. The DUAL burion

difference formation.

With {storedysurn and difference measurernent, thedisplay
van be shifted vertically with both Y-POS T aid Y-POS )
knobs. The two sigrals must generatly be synehronous, bul
they gy certainly havea constant phase tifferance I they
are npt synchronous (Deat) then the display “bresthes” in
tha refresh mbde. This mearns that “ireezing” bydepress:

and RESET buttons shiows &0 arhglitudd ourve which

AR 208
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depends upon the fendom? instant of depressing thess
Buttons, Thusan spparent darped oscillation danresult for
mgiance, Navertheless the grvalons follows petheraging
o ar e funchion, 1§ can be regerded as & mulbpls mod-
lated asciliatian.

Reference Hiie display

Sommlmes the noed arises o defete the memory con-
tents srd to displey only orne or — in dusl mode — both
bage fines andl 1 e ther up 10 @ borizonlal graticule e,
Automatic fnggenng & required for this (do nof depress
AT/NOGRM., SINGLE, HOLD and TIME ms/s buttansi, In
addition, the inpul coupling Bwitch of swilches are sel o
GO, The base line can now bevared appropsstely vertically
with ¥-POSH andg Y-POSH. Applied signals have noeflect
i this-nase,

Timebase of low frequency signals

Iy the memory mode, the scale rangegs of the TIME/DIV.
switch frarred by sdashed inoarg slowad dowe by a fac
tor of 1000 wath the aid of the TIME ma/s bytion. I the
TIME ms/s bution 16 depressed, 0.7 s up o 50 sfom are
thierefore read on the scale linstead of 8.1 msfem to 5O s/
et i exactly ore signal period is 1o be displayed over 10
o soreen width, a freguenoy range of 2 mbly 10 1 Me
resyles, M 1 signal period per omis displaved, the fredquency
rangs s 20 nkz 10 10 Mz, However, there are some special
faatures with the TIME ms/om button depressed.

Triggering: 1t is cortainly self-ovident that the input cou-
phing for the signal npator nputs mustbe set o DE for low
fraueny signials. But this also applies for the tigger cow-
pling wwitch in the X sectien. Thiv miust be sef sither 1o DG
oot LF Titisserto W noise ang interference frequencies
wihich could possibly cause premature Uiggenhg are sups
pressed above ' Mz fowpass filter), butthe low fredquancy
sighial coMipobents — including DU~ are transrmitted, Nor
gl tiggering  showld be used [AT/NORM button
deprassed), becaliss agtomane tigaeting carmot be usad
below 30 Hz However, (the &T positian is used for the rel-
ling mbde deseribed further below) provided the: LEVEL
kinoh is sofrectly adiusted, a display a8 the refrodh mode
resutis: The siona wavelorm is constamly rewiitien,

Trigger famp: VWith bw fréquency signals (below Bppiox.
10 H7} the wigder lamp fights up ohly in flashes, each fime
il thi sl trigger poiht on the sigrnal wavetomn is fun
thirough, Forexamiple 83 pengds ol the signataradisplayed
on the serean, the trigger lamp lights up three times. But
ondy the first fiash injtiates the fimebase. Triggerng is
bintikibid 4t the two other Hlashes uniil advehes {and retlrn)
ot thie sawstaoth parod is compieted. Wultple flashing also

spolies with sihgle sweep expept the timebuse stops phter
the single adwance..

Single sweep’ The single itmebase operaies with the

SINGLE and RESET butions depressad.. [t depends upen
the righsurernserit sk as 10 when single Bwesp mode s
required The RESEY lamp shows readiness Tor Mgaering.

it goes outat thesinstant of tiggering. i the RESET button
s depressed whilst the time sween g 2unhing, the lamp

iights up immediately. The current tme sweep. s wie-
rypted, Sganndng and storage start @b this nstant The

RESET larp goes outif the riggsrsignal runs through the

set trgger point If the chdsen bme cogfficient in the
pxbrorne cass i B0 sfom, the wealting time lasts for 500 5.

The previously stored wavelorm is retained during the wait-

ing times 10 returm, however, the read out, visible image
appearsimmediately after the single sweeg ends, Thisalgn:
applies for the-dual display, for both channels are scanned,
sroved and regtl GUalriost simuliansousiy. Aparr frors the
XY lisplay, sivgle sweep and rolling tncde can be dsedin al

opearating meodes.

Rofling imode; Rolling mode js obtained if the TIME msfs
13 depressed but the AT/NORM button s not depressed.
Matokally the SINGLE button must slse nol be dipressed
hare, The wave an of a signel tavels lrom the dght dis-
phay margin to the foff disglay margiy iy the rolling mede,
Eachi¢hiange in the signal appears al the right duplay eilge
and runs ecross to the left display margin. The display can
be held and perrmanenthy stored with Hhe HOLD | button ~

if the poirt gt Interest ag wavelled up 1 the streen tanter,

forinstance. A particular pulse grous fe.g. a double pulselor
clieh can a5 Bé sought out frony an apigriadics] pulse ser

uence, stored and examined. The “traveling” spead on

the soireen charigos with the tmo coefficient inthe ehgeof
the TIME/RIV. switch framed by the dashed ling, Sincetrig-

gering is switched off in the rolling maode, there is ne need
15 bother about trigaoer threshold, tigger coupling, edge
direction sta. The fime coeflicient gan be changed within g

large range as required,

Pre-triggering

The courae of the signal ¢an be fotlowed in particutar before
tand possibly also aflern) the set trigger point with gre-thg-

gerrig. The PRETRIG. switch shows the values 82550

75-100. These are percentages which raterto the horizen-
1ol streen widih of 10U mm, counting from left to right. At
ihe 75 % value, the trigger point therefore is 76 rm tothe
rigaht of the Teft grevcule wdige The T value los on the

ooy o change withou! netoe
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fight graticule edge. The thigger point fsalf can be setarbi
trariywith the LEVEL knob fend the 4= bution) le.g. inthe
RO ssing of edge cerier oF B the peak of 4 sing
wiave) with nonmal tiggering switched on LAT/NORM but:
fon depressed). This sefting oeaurs generally if the PRE-
TREG. swichis sl to 4. Bihis swhichis now 5610 B0, then
the same Hoger foint fowes in the senter of the sereen,
The “case history” of $he signal Bofore (and after the g
gir point (s o visible, Withisuitohls tireebase seiting, orit-
i poings can also be followad over a lergthy p@rtﬁd@‘f set-
i o g nurilser of sigral periods on the soreen.

Hisalso possible 10 Use pre-tighssimg with single sweep
{SINGLE and RESET buttens depressed consscutivalyl.
Howaver, after éach nevy sse_ii;ér;g of Iiﬁwef?BEéTREﬁ. switeh,
RESET builon must be depressed 1o “arm” 1he rigger cir
cuitfor e sngle inputevent or fe Twrite™ Into storgywith Son-
finuous waveforms,

The PRE-TRMG. fonghon don also B8 ussd with automatic
riggeting in the range 0.1 ms/em 10 B0 mefom. Hoveever,
s s generally not prefetred because Iiggering then
oocars 8t the zero-axis grossing and cannot be chisnged
with the LEVEL ool As alrestly noted, automsetic triggers
ingris alsd inopemble below 30 Hy. Normal triggering should
therafore  always be preferred  {(AT/NORM. button
danressed).

Mol wiggering (ATINORM button deprassad) is sssiine
tal and with single sweep (SINGLE end RESET buttons
depressedhat low signad Trefjuencieswith Iime cosfficients
of 11 sfem 1o 50 sfem. Here Tor ¢ach new setting of the
PRE-TRIG. switch, & how single sweep [depress RESEY
Buttond smust take placs,

Each signal display obitained with pre-triggerng can be " fro-
Fan” with the eorresponding HOLD button. Bath HOLD Y
made. The valies which were proselected with the PRE.
TRIG. switeh apply only for e tigney charine! saleored
wilth the OH FI-TRIGH battonin the dual mode.

X-Y mode

A afready described, the urit i3 switched over to X-Y
mode - a3 o rag! v apsaation -~ by palling out the fime
bads findg sontrel knob, However, soma imporntant differs
ences miust be noted in the rrerncry mode:

- Tha X pasition adiustrent can be performisd with the X-
POS, bulton and the Y-POSH button. Mowever, i1 5
gemarally expadient o set-the white ling on the cap of
the ¥-POSIH krob poiting vertically upwards and to
change the Weposition with the X-POS8, bution, Other
wige thetrace can berestricted to the right or left sefeen
sicle, The defioetion iy the memory mode B restricted in

the X and Y direction to around 9 o Therelfore the Signal
should in Ny gase exgesd & om {peak 1o peakl on the
sereen. Dverdrivie i the X disschdnciihe diteciad adsily
by tett ornght sided Hattening {Slippingl, When o hodzore
tal Hne wsoveardiiven, o Bright det is sesn at theend of tha
line,

= The: GH HALVTRIGEY, DUAL and ADD-CHOF, buttonsn

the ¥ doction. shedld not be depressed. But the INVLL
buttars gy be tisid

- The X-MAG.X10 bulion should nod be depressed

herause otnerwvise  large dot spacing {approx. 2.8 men)
iy the X diregtionanses.

- The DOT JOIN button can be used, 1t provides greater

picture intensity for cartain signals.

it the HOLD Ebutfon s notdepressed, scanning, storage
antl reading alt takes place in the refresh mode. Each
sigrial change is immediately detected. If the HOLD
bution s depressed, the dieplay wisibie gt the vetard of
deprpgsing s peimanenthy stored.

The dotdensity inthe AY migde 5 258 dots ovier &0pox,
2 om inboth dirgations.

The most iriportant changt cormpared with the realtime
migde congerns the fimebase setting. Thetime bise is.
eompletely-swiiched off in the real time XY mada, This
is natthe case with digital storage because scanrng ang
Feading oot must teke plate uhder certdin fraguency
corgitirs, A particular drmebase serihg sutiesch Mpul
sigrad frsguency, Hihe timebase is set tog fast, (TIME/
DIV, switch turned too far to the fightl gaps sppearin the
signal display, 1F the: switeh is-tumed o far o the e,
the display is oul of ieeus dnd hazy. The correct setting
of the switch gan be tound from

’
L =i
TOF-i
Where
Figthe timaecosHicientw be setin elem and Fihe signal
frsguanay i He. 5

Example: = B0 HZ then & = 17 B0 = 0002 = 2
ms/om. IF-Z s an intermediate TIME /BIV. range not on
the swiich, use the next Higher coofficient on the
THE/DIV. sogle, Example: F o= 1.5 kke & =
TI1E00-10) = D O000ET = 67 usfom, use £ = 0.1 msf
emyand oot £ = Blpsfoml There would Bea gapinthe
signal with a s§tting at 50 pslorm, I the signat frequeney
is niot knowin, there aie vwio other methods for corrent
tifne coeflicient setting, Switeh the XY mode off
(STORAGE ON button remiains depressed] and display
“with g channe! on Ehe-‘s;nr.ee‘z’s.af east ) sighal perod
over 18 em graticuls width. In the mpst unfavourable
gage there should be just on 25 periods. Thin setting s
ther optiraal, For the other method, meanain iy the XY
mode and setthétimabase so that jus! oregeparizes in
the signal. You see this onky cofrecly if you derress
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i thie TIME/DIV, switch by ene position o the loft, f
thie two Treguencies el the input soekets gre differee,
the time coefligienl selling is-determined by the higher
freguency, ’

¥ the signal frequencies are below 2Hzinthe XY mem-
ary macde, the TIME ms/s bulton must be deoregsed.
sfem aie then read off nstead of me/cm i the scdle
range of the TIME/DIV, switch frartiad by the dashied
Hpe, Thus signalfrequencies down o 0.002 He = 2mHz
van be displayed without.gaps in the X< rmode.
Nevertheless, the complete storage of a signal train
Jasts BOO s s B inin 200 sedonds,

Mowewver, a sudden signal change s deteciad

wave lram, Very slow changds can be heasured by

uging the secand memone. After the first sigral i fully
wiitan, tisy press the HOLD Fhution, then Dperate the
2. 8TOR. bution and ralease e HOLD Youtton, Press
thie HOLDH button again afterafixed time interval. Both

waavalarms can nove be compared and evaldatet] By

stterriately relsasing and depressing the 2, 8TOR, bur
.

Plotter output

The HM 208 has a pletteroutput for connectinga XY plotier.
e sepsitivity In both X and Y difeetions is 0.1 Wem
LE10%) each, W reterssle the sarean deflection with the
X-MAG.X10 button not depressed (the depressad button
etfects only the sereen, notihe plotler auiput, The pulpuls
. heveiniemal tesstance of approx 1000hm. Bacavuse com
mercially  avatable XY plotters have quite  different
o plotting speeds, the autput Speed of the plotter
outpud con Do adiusted i three steps in the interior of the
i 208
2040 sfim
1G-20-40 sfem
E-10-20 sfem
5:10-20 g/om
510020 sfem

Sirite shannel mode (CH.B
Alpebraic addition {CH. £ CH.:
Singde channe! mode {EH Y
Dual mode YOH Jang OHAL

KoY mnonias

The change Dy the. factor of 2 accurs automatically on
switching n the mode concerned. The Swayslide switch

hogrds fdistancs P50 i from: the plastic Trond edgs,
droundhat mid _h@é_g m_}ﬁ itoan beessibyoparated allerremoy-
ing the casing (see servicing instructions). The fargerutput
speadis ahways inwartis the rearofifecasing The slovwest
plitting speed 18 always setm the factory.

Penlift ¢onfroli An open chilector control nivouit {max.
F 0 A 0 the HIVE 268 supplies tho ponlifs mgtruetion for
e pintter 1f clireent Hows voltage is Supplied by the XY
plofter, the pen s set on the pletting filin.

Connection diagram: Since theiesie cufrently nounifarm
cofRdetion sockats for XY pletters, noconnection tabie can
Be supplied with the HMI208, You midstmake iyourself A
Spale DN socket illustrated below is filled on the rearpanel
eif e HM 208,

Socket {front)

Plug (soldering side)

Connections: 1= X4 = graund (]
2 =Y 5 = ground (Y]
3= £ casing ground {7)

The penliftcontral is marked with Z, A cabla with 3 shielted
conductars is suitable, But 2 shisldey cables with an et
wirg for 2 can o be used. Plug sccording fo DN 43524,
brpole,

Dperation: The plotter output g anly enabied | '%Ezs--H”OLi)
buitons correspending 10 the mods are depressed so that

the sighal remsins permanently stored. It the gssodiatad

delay and plotting starts. A bright dot gimultaneously races
the plot an the sereen of the HM 208 Whisnh the stared sig-
pal isplotted, the tull signat display reappears sutomatically
ary the screen, the penis liftedand the XY plotter stops. The
ascilleseope controls should not be operated during plot
ting!

Acciirisivt plisttng process canbeinterruptedat any timehy
depressing the RESET button. The corplets signaldisplay
réappedrs inmadiely o the screen. [f the corresponding
PLOT button is depressed again, g cornplete plotling pre-
cesg rEstants.

Thes twio stored signal waveToriis minat Be SUpuLin two

plotting processes in the dual mode. PLOT 1 & depregsed
first farthis purpose. PLOT b depresser when the douhie
sigrial display rebppesrs on the screen. Naturally the seyy:
ance carcalso be reversed 1 the second signal isto be plot-
1ed about the same ¥ axs abstssa), the plottmg film must
B wound back to the gtarting pointof the firstsighal, This
is notrequired for XY plotters with tised plotting sheet AYT
platter can alsa be usad n principle, but enly an XY plotter
gan be usedhin conjumction vtk thie X% mode of the osgilla-
sUiope,
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General

Ko service or catibration wotk should be tarried out on the
FHMZ08 without sufficient expart knovidetige. This con-
carng the digital memiony past in particular. s advisable to

service-arganization. We recommiend shipping nstruments
back to HAMEG for repair anly in the originat carton (see
also "Warranly” page M2,

......

Opening the instrument

Firstly pull out the povwer cord socket fram the builtin
apphance irlet, Slacken the two scrows an the rear cover of
the tasing and withdraw this 16 1he rear: Holding thie casing
hrrndy, pull but thechagssis by the front danel mokling. When
the istrurnent is assefmbled ater, pay atiention that the
oasing i seated beshing the edge of thetront melding lip on
albslides. Thesare alsoapplies for replacing the real cover,

Warning
When opening ar closing the ¢asing, when repairing or

when exchanging paris, the instrument must be iso-

fated from all voltage sodrces. If Mmeasiarement, fault
finding or calibration on the opened instrument is
tnavoidable, this should onfy be perfoimed by an
eiport who is familiai with the risk involved.

When working onin the HM 208, pay atiention that the
operating voltage of the CRT is approx. 14kV and that
of the output stages around 70V, Potenlials up to
approx. 2000V are locgied on the tube socket and
maindy on the Z board, They are é hazard to life. There-
Ffore the gresfest care must be taken. It is further
pointed out that short circtiits at different poinits in the
CRT high-voltage cireuit may result in the simultasdous
fatture of various semiconductors and or the
optocoupler. For' this reason, the connection of
capacitons to these poinls with the instrument
switched on is very dangerous.

Lapacitors inthe instrurpent can stilt be charged even if
the unit hag been fsolated from afl voltage sources. Nor-
mally the capacitors are discharged 8 seconds after
switching off. However, the lvad on a supply could

.....

The post-gceeleration connection of the CRT remains at
4 hitch voltage even & lengtiy timd after switching off.

Whan testing this connection or removing the GRT, puli

the plastic coated clip {left next to the screen) out from
the tube and discharge it against a side part of the chas-
sis. The exposed high voltage contact of the tube must

then be short circuited against the chassis with, for
instance, & long insulated screw driver. itk which case
the wired tube socket should be left on the tube base.
This short circuit should be repeated several times fim-
portant when changing tubes?).

Handling of the CRT needs utmost caution. The glass
o come into contact with hardened tools, norshouid it
undergo focal superheating {e.g. by soldering ironl or
focal undercooiing fe.g. by ’x:ryoganieespra yi. We
recommend the wearing of safety goggles (implosion
danger}

Operating voltages

Apart. from the twe ac volages for CRT heating
{& 3\ and graticute Hlumination or fine triggering {12V, Tree
operaimg d.o. voltages are genorated i the HEL208. They
are dll elettronicatly regulatad of stabilized (+BY. 412V
~12N, 70N and 22V {or the unblanking clecuttl, The hagh
voltage cofverter which ‘supplies the - 1800V and
125KV voltages s drivan fiom the divest voltage +12YV
and — 12V, Unlythe +12V veltage, which sérves. agvollage
reference forthe other stabilized voltages, canbe adiusted.
Oply & sulfisiently high impedance voltmetel (> 10MQ]
gy e used for measinhg the — 1900V High voltage and
the 22V unblanking supply (a8 a diference betweern two
yoltge measurdments against ground), Ui eesetitial thatit
has sufficient breéskdown strength. We o nol gdvise
msEsuing the post scoeleraiion wviltege of T2ERY. I
reguires o «1O00 HY atfenuator with & 188 input imped-
ancs and special knowiledge B is recermriended when
checking the opergting voltages aiso to check thelr hum or

b the cagge of faults which gre othenawise unesplaihatis

"T3§§V
<1ezoy VD 427V ave)
typ.
i

+35Y 7 :
SRRV IRV

Valtages st thie CAT socket,
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Trigger-Verstarker / Trigger Amplifier
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Netzteil
Power Supply

POWER

HM 208

EXEREXX X!
! o []

Power plug

Schutzklasse |
mit Schutzieiter
(entfallt bei Schutzklasse Il).

Safety Class |
with safety earth conductor;
(not in safety class Il).

AC50...60Hz

Netzsicherung

Power fuse links

Type: IEC 127l
DIN 41662
SEV 1064
BS 4265

110V

125V } T0.63 A

220V

240V } T0.315A

5x20mm, trage;
5x20mm, time lag.

| bt T —

at 220V 50Hz.
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Bestiickungsplan: Z-Board, DEL-Board und TR-Board
Component Locations: Z-Board, DEL-Board, and TR-Board

Z-Board

from Power Transf.

ZUupP

Z-Mod.

HM 208

®
ik ?¢
o
: |
[X ) . . ®
S
) 14
€903 | C904
@
L ]
M
®
HV cascade (910 ® © §
R915
O
. ERE o
°[z z & 20 I 2 - o B O
&| ou9 = 2
0—' E I-—-QD'JI.Z y y
® ® * ® /
€950 e VROZ VR90S
to TB-Board
DEL-Board
W7-10/1
) w2-8/1
: | J
TR-Board ®- 9 - 4 Suseus e 0 i
coil Q VR900 oo |+
! ! S990

D15-5.86-208

Anderungen vorbehalten/Subject to change without notice



Bestiickungsplan ZW-Board HM 208
Component Locations ZW-Board
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Plottersteuerung und Ausleselogi
Plotter- and Readout-Control
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Bestiuckungsplan A/D-Board
Component Locations A/D-Board
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VR800
Square Wave
Amplitude

Adj. to 4cm (0.2V,/1kHz)

CAL.-Board

Attenuator adjustment:
— = noriz. flat top
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Z-Board
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