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CAUTION
lnput voltoge protection of the Model BWD 804 oscilloscope is provided up to:-

280V RMS, 800V P-P, *400V DC

lnput voltoges in excess moy couse domoge to the input circuitry, which is noi

covered under the GUARANTEE.

Do not connect directly to high voltoge circuits, such os electric fences, ignition
systems, TV line outPuts, etc.

These high voltoges must be reduced to o workoble level before coupling into the

oscilloscope.

Use only wiih o high voltoge probe hoving suitoble ottenuotion chorocteristics such

os the BWD P3Z for volioges up to l.5kV. For ignition voltoges, electric fences,

etc. use o copocitonce divider network, similor to the circuit shown below:-

n
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INSTRUMENT HANDBOOK

MODE L BWD 804

GENERAL

Although simple in oppeoronce ond operotion, the BWD g04 is o colibroted oscilloscope
with o wide meosuremenl copobility in Voltoge, Time, Frequency, Phose & Current.

When required the input terminols con be isoloied from fhe power line ground by
removol of o ground link. This enobles meosurements to be mode befween voltoges
not ot ground potentiol up to o limit of +400V DC. lt moy olso be used io
eliminote ground loops from low level signols. Additionolly ii prevents occidentol
connection of o leod from the ground terminol to o live voltoge from shorting out
equipment - o porticulorly useful feoture in educqtionol oreos.

As both verticol ond horizontol omplifiers ore DC coupled the BWD 804 will meosure
both DC ond AC voltoges from the milli volt ronge to over 400V. lf o lQ resistor
is ploced across the input terminols the current flowing through it when connected inio
o circuit is disployed on the CRT directly in milli omps or omps.

Time periods from less ihon O.2pSec io 1 Sec, or degrees of phose shift over the
ronge DC to 30kHz ore reodily meosured. Frequency comporison by lissoious figures
con extend from zero frequency to beyond lMHz.

Although ihe specified bondwidths of the BWD 804 is lOMHz oi -3db its omplifier
resPonse does in foct extend to well over 25MHz. A chorf in ihe operotion section
shows how to moke meosurements over this extended frequency ronge, together with
chorts for rise time ond phose meosurements. A ronge of high impedonce ond demodu-
lofor probes ore ovoiloble to further extend ihe meosurement obility of your BWD 804.
Check ihe BWD Accessory List.

2. SPECIFICATION

2,1 CRT:

EHT:

Phosphor':

Groticule:

l3cm type l30BUB3l providing o floi 8 x lOcm disploy.

I .6kV producing o high intensiiy well focused troce.

P3l normolly supplied.PT ovoiloble os Option 04.

8 x lOcm lines wiih 2mm subdivisions.

lOmV to 50V./cm in 12 colibroted steps of 1,2,5,10 sequence.

DC to lOMHz - 3db ot oll sensitivities referred to 5cm
deflection or 50kHz.

Rise Time reference lines ot lFlo ond 9CPlo olso provided.

Groticule is printed on light blue filter or omber for P7 option.

2.2 VERTICAL AMPLIFIER

Sensitiviiy:

3ondwioth:

E04



2.2 VERTICAL AMPLIFIER (Cont'd)

Rise Time: 35 nono seconds over 5cms.

Input lmpedonce: IMQ in porollel with opproximotely 30pF to 36pF (Nom. 3apF).

Colibrotion: Better thon 5% including lFz'o line voriotion.

Moximum Input: Fully protected io +400V from DC io 500kHz ot ony ottenuotor
seiti ng.

lsoloied Input: lnput Common con be isoloted by removol of front ponel link
from chosis ond power line ground. Moximum +400V DC.

2.3 TIME BASE

Ronge: 0.2pSec to 0.\Sec/cm in 5 decode ronges plus odditionol
0.2;rSec ronge.

Colibrotion: {5o/o with vernier oi Col.

Vernier: 12:1 confinuous control between eoch ronge.

2.4 TRIGGERING

Internol: +or-poloriiy.
Aufo: Sensiiivity )lcm defl. 20Hz to )l0MHz.

Level Select: Sensitivity )lcm deflection 2Hz io )lOMHz
Level ronge up io t4cm.

Externol: + Polority only.

Auto: Sensitivity >2.0V p-p l5Hz to )iOMHz.

Level Seiect: >2V p-p lHz to >l0MHz.
Level ronge 8V p-p.

!n Aulo operoiion when no signol is present or repeiifion rote is below 15H2, the
iroce iree runs producing o brighi bose line.

Exfernol Trigger l00kO ond lOpF opproximotely. Moximum volioge +100V peok.
I nput;

2.5 HORIZONTAL AMPLIFIER

Sensiiivity: Approximoiely 600mV to 50V,/cm continuously vorioble.

Bondwidih: DC to 500kHz -3db referred to 6cm deflecfion ot moximum
gor n.

lnpui Inrpedonce: l00kO ond 20pF opproximotely.

X-Y Phose Shiiir <3o fror DC to 30kHz.

2 .o r t.'\ODU_LAilO-ll

!,:ncwi;lh: DC to >2M,Hz. +5V will blonk iroce ot normol intensity.
,TTL compotible).

;,r\oximr..rm lnpul, *50V peok.
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2.7 GENERAL

Tilting Boil:

Power:

Dimensions:

Weight:

Accessories
Supplied:

Fitted wifh folding tilting boil to roise instrument to o convenient
viewing ongle.

100 to l35V ond 200 fo 265V in rwo ronges. 4B-44OHz l6W.

l85mm high x 205mm wide x 405mm deep overoll.

5.5k9 pocked 6.5kg.

Hondbook.

TIME BASE SWITCH

HORIZONTAL INPUT

HORIZONTAL VERNIER

HORIZONTAL POSITION

TRIGGER LEVEL CONTROL

EXT TRIGGER INruT

TRIGGER SELECTOR

ATTENUATOR SWITCH

VERTICAL POSITION

VERTICAL 1NruT

INTENS, CONTROL
&

POWER ON-OFF
SWITCH

FOCUS
C ONTROL

AC.DC
swrTcH

GROUND & COMMON
TERMINALS

3. FUNCTION OF CONTROLS

Front ponel controls ore grouped for eose of use ond ore cleorly designoted. The
functions of these controls ore described below.

INTENSITY CONTROL & ON-OFF SWITCH

Fully onti-clockwise, this control switches the instrument OFF. When rofoted clock-
wise the insfrument is switched ON ond further rototion controls the troce intensify
(brightness) from zero to moximum.

3.1

trt -
mnlot

7
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3.2 FOCUS

Controls the shorpness of the troce. Moy require slight reodiustment over the full intensity
control ronge.

3.3 Tl^/tElCM (TIME BASE) SWITCH

When the Time Bose Vernier Control is turned clockwise to the CAL position, the six time
bose speeds on this control will be occurofe to within 5olo. The ryeeds of l0 ond lmSec.
ond 100, 10, I ond O.2pSec. represent the fostest speed on eoch ronge; onti-clockwise
rotofion of the Vernier Control will reduce the selected speed over on opproximotely l2:l
ronge.

3.4 HORIZONTAL VERNIER

Vqries the Time Bose speed over o l2:l ronge to provide o continuously vorioble rote in
coniunction with the TIME/CM switch from 0. I Sec/cn to O.2pSec/cm. When the TltvE/
CM switch is turned ond switched to HORZ INPUT it switches off the internol Time Bose,
permitting on externol signol to be fed into the HORIZONTAL INPUT socket. The
Horizontol Vernier now vories the sensitivity from opproximotely 0.6V to 50\/ per cm.

3 .5 HORIZONTAL POS]TION

horizontolly on the CRT )+5cm.

CONTROL

Moves the troce

3.6 TRIGGER LEVEL

Whgn fully counferclockwise will
Rototion of the control will vory

3.7 TRIGGER SELECTOR

outomoticolly trigger or free
the position on the woveform

no signol is present.
troce will stort.

run when
thot the

3 position switch selects the trigger to stort on either o {ve or -ve slope or o +re slope
vio the externol input socket.

3.8 VOLTS/CM (ATTENUATOR)

Switch gdiusrl the sensitivity of the verticol omplifier from lOmV per cm to sOV per cm
in o I ,2,5,10 series of steps. Atlenuotor occurocy is 3/o ond the overoll Oscilloscope
occurocy within 5o/o on ony step. l

3.9 VERTICAL POSITION

Moves the troce verticolly on the CRT.

3. l0 Ac-Dc svvtrcH

The DC position (in) provides direct
ploces o copocitor in series with the

TERMINALS & SOCKETS

coupling
input to

to the
block

omplifier. The AC position (our)
the DC component.

3.ll
o. GROUND AND COMMON TERMINALS

Green ond Block terminols.
link to the Green terminol.
with respect to ground.

VERTICAL INPUT

The Block terminol
COMMON Block

is flooting,
terminol moy

grounded by
+400v Dc

buf moy be
be token to

b.

A

BNC socket, outer metql shield is
grounded to fhe chossis vio o link

connecfed to the Common Block socket ond moy be
between the Green ond Block sockets.
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3.ll TERMTNALS & SOCKETS (Cont'd)

c. HORIZONTAL INPUT

When the TIME/CM Switch is turned clockwise to X-Y, signols moy be fed into this
socket to produce o horizontol disploy, input is DC coupled. An octernol copocitor
must be used if o high voltoge DC is present on the signol which couses the hoce
to be deflected off the screen.

EXT TRIGGER INPUT

When trigger seleclor switch is sef to EXT, signols from 2 to l00V p-p ond within the
frequencies specified in poro 2.4 con be opplied to this socket to trigger the time
bose.

e. Z MODULATION INPUT (Reor Ponel)

d.

Input levels os ryecified in pora 2.6 fed
Positive voltoges will turn the troce off,

into this socket will control the troce intensity.
negotive voltoges will increose intensity.

4. INITIAL CHECKING

The vof toge ronge for Aiodel BWD 804 is connected for operotion between 20O ond 270
Volts ond fitted with o 3 pin plug when sold within Austrolio. When exported the
voltoge ronge is morked on the lobel ottoched to the power coble.

Two voltoge ronges ore provided, from 100 to l35V or 200 to 270V. They moy be
chonged over by reconnecting links on the tronsformer os shown in the sketch. This
model is fitted with o 3 wire AC power cord in which the GREEN/YELLOW wire
must be connected to ground. Foilure to do so mqy pose o shock hqzord. Power
cord colour coding is os follows:

Line (Active)
BROWN

USA & CANADA ONLY:

Line
BI-ACK

Neutrol
BLUE

Neutrol
WH]TE

200 ro
270V

Ground
GREENAELLOW

Ground
GREEN

100 To
135 V

5.804

117 0 117 0 117 0 117 0



5. FIRST TIME OPERATION

5.1 lf you ore unfomiliqr with on oscilloscope, set the controls os below ond follow the
steps outlined until eoch feoture is undentood.

Infensify: Off Focus: Centre
Time Bose: lOmSec T.B. Vernier: Col
Trigger Level: ,Auto (ccw) Trigger Source: Int +
Horizontol Position: Centre Verticol Position: Centre
Attenuotor: 5V AC-DC Switch: DC (push in)

5.2 Plug instrument into o power line outlet. Swifch on by rototing the intensity control
obout 3/4 tvrn. A disploy will oppeor ofter o few seconds. Adiust the horizontol
ond verticol ontrols to cenfre the troce ond the focus ond intensity ontrols fior o
shorp bright troce.

lf the troce is tilted, correct it with the troce rototion control on the bock ponel.

5.3 Connect either o Probe (BWD P32 or P40) to the BNC input or leods to the Red ond
Block terminols if fifted. Connect them to o signol source such qs o BWD l4l or
BWD 160A oscillotor, or even to the secondory of o 6.3V or low voltoge soldering
iron tronsformer.

5.4 When the input probe is connected to the 6.3V source or on oscillotor set frequency
to 50Hz ond lOV p-p output or moximum ovoiloble, 5 cycles of the input woveform
should oppeor ocross the screen. Switch the Volts/cm knob to o higher sensitivity,
i.e. clockwise. The woveform will increose in height until it deflects off the screen.
This is now post mqximum usqble sensitivity. Turn the Volty'cm switch counter ctock-
wise to reduce the sensitivity. The woveform will reduce in height. When it drops
below 0.5cm deflection, it will lose trigger stobiliry. This is the minimum usoble
sensitivity when o triggered disploy is required. The rnost useful ronge to view o
woveform is between 2 and 8cms qnd fhe ottenuotor should be odiusted to provide
this when moking meosurements.

5.5 The time bose con now be checked. Turn the Time Bose Vernier Control counter-
clochrise ond note how npre woveforms oppeor on the screen os the time bqse sweeps
ot oslower speed. When the control is fully counter-clochrise switch the time bose
switch clochrise to lmSeq/cm. The diploy will refurn to the five or six wqvefiorms
we storted with.

Turn the Vernier Confrol clockwise towords CAL. The number of woveforms will
progressively.decreose until only o line sweeping towords the top of the screen is
present.

This condition illusfrotes how ihe BWD 8Ol con be used to expond out the leoding
edge of o woveform to view it in detoil or to mecsure its rise time.

5.6 TRIGGER Level ond polority con be checked by setting the time bose controls until
two woveforms ore dispjqyed ocross the screen. Miust the ottenuotor to moke the
sine woves between 6 qnd 8cm high. With the trigger source switch to Int + the
wove ot the lefi will slope upwords. Chonge the switch to Int -, the wovefiorm
will slope downwords. Return to lnt +.

6. 804



5.6 TRIGGER (Cont'd)

Now rotote the Level Select knob clockwise. Troce will ot first disoppeor, then os

the control is turned the sine woves will reoppeor triggered close to the bottom of the
woveform. Rotote ond notice the trigger point moves up the wqve front. When it
reoches ihe top it ogoin disqpeors. Chonge the switch to Int- qnd note how the
frigger point runs up ond down the folling foce of the woveform.

lf the input signol to the verticol omplifier is olso connected into the EXT TRIG
socket the switch con be nroved to the EXT posifion ond the AUTO ond level select
operotion checked in the some monner qs the internol trigger.

5.7 The HOM TNPUT con be checked by feeding the some signol to both the verticol
omplifier ond the HORZ. INPUT socket. Then turn the time bose switch fully
clockwise. The time bose Vernier control rcw becomes the Horizontol Sensitivity
control. Adiust it until the horizontol deflection is the some os the verticol. Set
it to obout 6cm. A single line should now be present on the screen sweeping
diogonolly from top right to bottom left of the screen. Increose the oscillotor
frequency ond note thot when the input frequency increoses beyond 30kHz the line
becomes on elipse indicoting phose shift exists in the oscilloscope between the X & Y
inputs. This is rhe limii for occurote phose meosurement but the horizontol omplifier
moy be used for lissoious figures, etc. to beyond lMHz.

5.8 The use of the AC/DC switch ond the ground link ore described in Section 6 which
ouflines methods of meosuring woveforms.

6. The following seclion exploins the operotion of Model BWD 804 when used to moke
specific meosurements of VOLTAGE, TIME, FREQUENCY, PHASE & CURRENT.

6.I MEASUREMENT OF DIRECT VOLTAGES

Set the some control positions os for the first time operotion, excepf the ottenuotor
which shoufd be set ro 0.5Y/cm. Use q l.5V dry cell for the test ond connect the
probe ground leod or the block ground prod to the negotive end ond the probe tip
or red prod to the positive end of the bottery.

The CRT troce will rnove gp 3cm from the centre line indicoting the voltoge is
positive ond 3 x 0.5V = 1.5V. Now reverse the leods. The troce will nrove down
3cm indicoting the voltoge is negotive qnd ogoin 3cm x 0.5V = 1.5V.

The obility of on oscilloscope lo meosure both positive ond negotive DC voltoges is
porticulorly useful when meosuring power supply rqils ond ,AC voltoges swinging
between them qnd ground. To enoble the moximum signol omplitude io be disployed
when DC coupled, the troce moy be set ot the bottom of the groticule for positive
voltoge meoErrements ond fhe top of the groticule for negotive voltoge meosurements.

lf the signol deflects the troce off the screen, reduce sensitivity unfil deflection is
within the groticule limits.

804 7.



6.2 NOTE: The IMQ input resistonce of the oscilloscope must be token into occount
i66--teosuring high impedonce points such os the gote of o FET or similor circuits.
A l0:l probe such qs the BWD P32 drrc probe will increose the input impedqnce to
lOAfi ond so reduce the shunt effect of the oscilloscope input by o foctor of 10,
olthough sensifivity is reduced by the sqme omount.

MEASUREMENT OF AC (ALTERNATTNG) VOLTAGES

Set the Attenuotor to 50V (if the input voltoge is unknown). Connect ihe probe
ground leod or o leod from the COMMON input terminol to the ground side of the
signol source ond the probe tip or the red leod to the signol. (tr4odel BWD I 4l or
BWD 160,4 Oscillctors ore ideol for initiol experimenfs in this test).

lncreose fhe verticol sensitiviA by the VOLTS/CM switch unfil o diryloy between
2 ond 8cm exists. Now odiust the Time Bose switch ond Vernier to enoble the
woveform to be reodily seen. To meosure the voltoge of the disployed woveform
meosure its overoll height in centimetres by the colibroted groticule, then multiply
this by the Attenuotor setting ond the result is in Volts p-p. e.g. lf the disploy
is 6cm high ond the Attenuotor is set to 0.5V then the omplitude is 6 x 0.5 = 3V
p-p, to convert to RMS voltoge for sine wqves - divide the 3V by 2.83, ef\.

e. g. I . O5V RMS

It is importont to remember thot oscilloscopes indicote peok to peok voltoges, NOT
RMS os on AC meter does. To obtoin RAI1S voltoges, it is necessory to convert the
p-p voltoge qs shown obove.

7.

7.1

3
=2.83

d. 804



7.2 The frequency of the woveform con be found by turning the Time Bose VERNIER to
CAL (clochrise), then switch the TIME/CM switch to o ronge where the signol con
be cleorly seen. e.g. lf o woveform is 2cm long ond the switch is on lO0prSec,
ihen the durotion of the woveform is 2 x lOOpSec. The frequency of the disployed
woveform con be found by dividing I second, which equols 1,000,000pSec by the
woveform durotion.

e.9. 5000H2

8. AC.DC INPUT SWITCH

Alf meosurements described under Sections 6 & 7 hove been mode with the input
selector pushed in for DC. lf, however it is necessory to meosure the omplitude of
o low level AC woveform which is superimposed on o high DC voltoge the DC
component must be removed. By setting the input selector to AC (out position) o
l00nF copocitor is ploced in series with the input signol ond effectively remcves
the DC voltoge ond very low frequencies. The omplifier response is now -3db down
(0.707 omplitude compored with lkHz) ot 1.6H2 opprox. This will produce notice-
oble tilt on ony squore wove below l00Hz. To view low frequencies other thon sine
woves it is necessory therefore lo use DC coupling if the woveshope is not io be
distorted.

The low frequency reponse when AC coupled con be extended down by onother
decode by using o l0:l high impedonce divider probe (BWD P32 or BWD P40) on
the input. The -3db point is then 0.l6Hz.

ISOLATED MEASUREMENTS AC OR DC

When the ground link is renroved from the Common ond Ground ferminols the input
circuit is isoloted from ground, enobling meosurements to be mode between ony two
points of o circuit, even if neither is ot ground potentiol.

The COMMON terminol hos on impedonce to ground of l.5MQ ond is shunted by o
100nF copocitor - this must be token into occount if connecting the COMMON to o
point of high impedonce. Moximum voltqge thot moy be opplied to the COMMON
terminol is + or - 400V DC.

9.

I ,000,000pSec
200pSec
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IO. CURRENT MEASUREMENTS AC OR DC

Another opplicotion of the isoloted ground is the obility to meosure fhe voltoge drop
ocross o known resistor, ond by use of Ohms Low, this moy be converted to current.
With o lQ resistor ocross the verticol input terminols, the ottenuotor reods in mA ond
AMPS directly.

10.1 lf this resistor is ploced in series between o source ond lood, the Oscilloscope will
reod the current flowing, both AC & DC in mA or AlvlPS. e.g. O.lV on the
Attenuotor = 0.1A, 0.2V = 0.2A,, etc. ond unlike o meler will show the octuol
current woveform - o procticol opplicotion is the chorging current in o filter
copocitor of o power supply or the current through o rectifier, etc.

Three exomples of resistor plocements
used to meosure current.

Totol rectifier current.
Copocitor chorging current.
Tronsistor emitter current.

II . MEASUREMENTS WITH AN EXTERNAL HORIZONTAL INPUT

As the Horz. input is direcfly coupled, the CRT disploy con be used for X-Y
plotting over on 8 x lOcm oreo, phose meosurements from DC to XOkHz ond frequency
comporisons with lissoious figures to beyond lMHz.

ll.l Switch the Time Bose Switch to X-Y ond centre spot. For X-Y plotting first colibrote
the Horizorftol Amplifier by feeding in 5V p-p woveform ond odiusting the HORZ.
GAIN until the disploy equols 5cm long; now set ihe Verticol Attenuotor to \Y/cm.
The Oscilloscope hos now identicol X ond Y sensitivities of lV per cm. (Other
ronges con be used with equol or unequol sensitivifies, os required).

l.
2.
3.

ll.2 Remove the colibroling woveform qnd centre the spot.
moy now be opplied to X ond Y inputs ond the result
over the CRT or tronsferred to o ruled groph poper.

I I .3 The phose shift in on omplifier or filter network, etc.
30kHz using fhe groph opposite.

Positive or negotive voltoges
plotted on trocing poper ploced

cqn be meosured from DC to

10.

1n

REO

@

:lo
r3
l- RED
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ll. MEASUREMENTS WITH AN EXTERNAL HORIZONTAL. INPUT (Cont'd)

gtN e 3 8/a

A nrclhod of masuring the phose ongle bclwcen lwo
cqr,ol freqrrency ,ine woves ir to oppt/ one sigrcl lo
lhc verticol inpul ond the second ihput to the horiz-
ontol input, The phose difference is obtoined from
ihc dimensions of the resulting elipse shown obove.
The pho:c ongle my be rmd irom the scole: obove
by ioining the oppropriote poinr on ccoler A & B

ond reoding the phose ongle on :cole C.

Apply o low distortion sine wove to the circuit under test ond olso to the verticol
input of the oscilloscope. Now connect o leod from the output of the circuit or
omplifier to the HORZ. INPUT socket. Adiust sensitivities for o disploy obout
5cm long. Vory the test oscillotor frequency over the required ronge ond note the
voriotion of the disploy from q stroight line. The width of the elipse should be
meosured ond using the groph reod off the phose ongle.

ll.4 Frequency comporison of one AC source ogoinst onother moy be reodily mode by
feeding one input into the Verticol Amplifier ond one into the Horizontol Input.
The rotio of one frequency to the other con be determined from the resultont disploy.

ll.5 NOTE: Signols should not be fed into the HORZ. INPUT when fhe time bose is in
use os this moy couse interference with the time bose.

I I .6 EXTENDING THE USABLE CALIBMTED AMPLIFIER RANGE

Although oll oscilloscope omplifiers ore specified os hoving o bondwidth of so mony
megohertz ot -3db it does not meon occurote omplitude meosurements con be mode oi
the -3db limit. ln foct beyond opprox. l/3 of the specified bondwidth rhe colib,rotion
occurocy speciiicotion no longer opplies. To enoble the BWD 904 response to be used
ot sensiiivities well beyond the 1/3 limit the chqrt below hos been devised.

pB
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ro',
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ro'F
l--o o

t-
F0s
boul-07
LFOE
-09-pr
r-
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I

F2s
I

F3
Ir,
Eul-
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=.7F6ps
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I
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ll.6 EXTENDING THE USABLE CALIBMTED AMPLIFIER RANGE (Cont'd)

The dotted line indicofes the rypicol frequency response of the omplifier. The solid
line indicotes the ottenuotor multiplying foctor required ot ony frequency to 20MHz.

It must be noted the curves con only be opproximote os ot frequencies qbove lOMHz
the method of picking up the signol ond opplying it to the oscilloscope con effect
its opporent omplitude. With o l0:l P32 Duo Probe properly grounded by rhe flying
ground leod, meosurements cqn be mode fio beyond 80MHz so thot it will hove o
negligible effect over the bondwidth ronge ovoiloble with o BWD 804 oscilloscope.

ll.7 NOTE: Mox omplitude of signol should NOT exceed the omplitude shown on the
response curve, e.g. ot l5MHz it should not exceed 2,8cm. Below 4MHz omplitude
con be extended to the full 8cm deflection.

EXAMPLE: An input signol ot lOMHz produces 3.6cm deflection with the ottenuotor
set to SilnV/cm. Acluol. omplitude of signol is 3.6 x 50 x Attenuotor Multiplier volue.
At lOMHz Atten. Multiplier volue is opprox. 1.4 so the omplitude is therefore
3.6 x 50 x 1.4 =252mV p-p.

NOTE: Mox. Deflection curve indicotes signol omplitude ot l0MHz must be kept
below 3.6cm or omplifier overfood will occur.
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II.8 Z MODUIATION

As the BWD 804 hos DC coupled X-Y & Z inputs it con be used os o direct coupled
monifor for frequencies from DC to >30kHz with low phose shift befween the X-y &
Z inputs.

Z lnpvt impedonce is 22k12 ond is TTL or CMOS compotible in thot it requires o
positive voltoge from 0 to +5V to blonk the troce ot normol intensity levels. Voltoges
below 0V will increose fhe troce intensity. Mqximum input to the Z socket is t50V
ond must not be exceeded. lf on AC coupled input is required on externol copocitor
must be ploced in series with the input signol.

12. CIRCUIT DESCRIPTION

NOTE: As the
the ground link

12.I ATTENUATOR

circuif is isolqted from ground, oll meosurements must be mode with
in ploce befween Ground ond Common terminols on the front ponel.

Signols opplied to fhe input terminol ore switched stroight through to the ottenuotor in
the DC position of Sl or vio Cl to block the DC component in the AC posifion.
Switch S2A-D ottenuotes the input signol in o 1,2,5,10 sequence. Section S2A & B
oftenuotes the signol in o 1,10r100,1000 sequence every third step. Sections S2C
ond D steps the input in the 1,2,5 sequence. As the two secfions ore coscoded tne
result follows a 1,2,5110 sequence. To mqintoin constont AC or DC rotio the
resistor dividers ore porolleled by copocitors, odiusted such thot the C x R volue of
lhe series orm is equol to the C x R volue of the shunt orm to eoch step.

12.2 VERTICAL AfuIPLIFIER

(Usl & 62, Qsl-54) The verticol omplifier comprises o bolonced FET stoge coupled
to o wide bond l.C. omplifier which in turn drives o coscode CRT deflection omplifier.

Usl duol FET's ore the input omplifiers which provide o high impedonce for the input
signol from the ottenuotor ond o bolonced drive for the following stoge. Input
profeclion for U5l is provided by reversed biosed low leokoge diodes D5l ond D52.
In the event of o positive over-voltoge being opplied to the input, D5l will conducf
into the *low impedonce of C53 ond R60 whilst D2 conducts into C5l with lorge
negofive signols.

The zener diode D53 in the sources of U5l chonges the omplifier goin in opposition to
chonges of line voltoge to mointqin o constont colibrotion sensitivily irrespective of
line voltoge voriotion. To further minimise line effects on the diqcloy, U5l is
occurotely motched for both goin ond operofing current to virtuolly eiiminote the
effects of voriotions on the DC roils.

Amplifier colibrotion is odiusted by shunt resistor RV52, whilst positioning voltoges ore
opplied from RV5l vio R52 ond R58 ond mixed with the input signol or the iunJion of
U5l droin ond fhe inpuf to U52 omplifier.
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12.2 VERTICAL At"te!!E!!! (Cont'd)

The output coscode stoge Q5l to Q54 incorporofes high frequency compensotion
copocitors C55 & 56 locoted between Q5 ond Q6 emitters.

CRT Y - plotes ore directly coupled ro Q5l ond Q52 collecfor loods whilst inrernol
trigger toke off is from the collectors of Q53 & 54 vio R67 ond 77.

12.3 TRIGGER CIRCUIT

(Ol0l , Ul02 l.C. sections A, B & C.) Signols to trigger the time bose qre selected by
Sl02 ond ore then AC coupled to QlOl by C104. lnfernol tve trigger is vio W
from Q54, whilsr -ve signols orrive vio R67 from Q53, Ext signols ore ottenuoted by
Rl0l ond Cl0l . Ql0l emitfer follower drives Ul02A which is used os on omplifier,
stoble AC ond DC conditions being moinroined by Rl0Z.

ln theAUTO mode Sl0l is open so the DC voltoge on QlOl bose is held by the
divider RVlOl, R'103 ond Rlo4 ot its nrost sensitive condifion.

When RVl0l is switched out of Auto to Level Select, Sl0l closes, RIB is shorted
out ond odiustment of RVlOl will chonge the voltoge on QlOl bose ond hence the
trigger level ot Ul02A output.

Ul02 B & C ore connected os q Schmitt Trigger by feedbock resistors Rl09 & ll0.
ln operotion o negotive signol to pin 9 couses o Hl ot pins 8 & 5 qnd o LO ot pin 6.
This LO is communicoted bock to pin 9 vio Rl09 & ll0 pulling ir still more negotive.
This results in o cumulotive oction which couses the output on lin 6 to swifch r:opidly
either Hl or LO with the input signol.

12.4 AUTO CIRCUIT

(Ql0Z, Ul02D.) Another inverter section UIO2E is connected to pins 8 & 5
Its output ot pin l0 swings between opprox. +4V ond )4.2V when q signol
This output voltoge ii rectified byCl08, Dl08, Dl09 ond ClOg ona opplied
bose of Ql02 clomp tronsistor vio Rll2 which confrols AUTO operotion.

fn non-AUTO use,Ql02 is held conducting by Dl07 ond Rl13 connecred ro
through Sl0l & Rl04 irrespective of the signols on Ul02D.

12.5 TIME BASE CIRCUIT

(U]02 l.C. Sections E & P, Ul0l .) this circuit consists of o Miller lnregrofor goted by
o bistoble switch formed by the remoining two inverfer gotes Ul02E & lO2F.
Operotion is os follows:

Assume pin 3 of Ul02E is Hl, pins 4 & I will be LO ond therefore pin 2 will be Hl.

Vio divider Rl27 &Rl2g,Dl02 will conducr biosing pin 2 of Ul0l on. The ourpur or
pin 6 will foll until the iunction of Rl29 & Dl04 folls below zero volrs ond puils DIO+
into conduction. The negolive foll ot the output of UlOl will continue until the
current flowing fhrough DlO4 pulls Dl02 negotivety ond reduces the Jrre current through
it until it equols the negotive chorging current supplied to pin 2 of UlQl by Rl20 froi
RVl02A time bose Vernier control. The circuit will stobilise in this quiescenf stote
owoiting o trigger puise to stort the time bose. When o trigger signol switches pin 6
of Ul02C LO, the leoding edge of the pulse is fed by Cl06 ond diode Dl05 ro pin 3

vio Rlll.
is present.
to the

-t5v
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12.5 TIME BASE CIRCUIT (Cont'd)

of the time bose bistoble. lt is driven LO, pins 4 & I 90 Hl ond 2 swirches ro LO.
Rl19 communicotes this LO bock to the input ot 3, lotching the circuit in this stote.
The divider Rl27 & 128 now cuts off Dl02 ond lO4 leqving only the chorging resistor
Rl20 connected to Ul0l. Current through if pulls the inpur negotively, clusing rhe
output ot pin 6 to rise, which is connected to one end of the timing copocitors Cllg
to c123, thus completing o negotive feedbock loop oround ulOl

The negotive feedbock mointoins q constont chorging current on the timing copocitors
to produce o very lineor sweep woveform.

The lineor rising time bqse woveform continues until the iunction of Rl29 & 130 pulls
diode Dl06 into conduction. This pulls pin 3 positive, 4 & I go LO, 2 goes Hi ond
Rll9 feeds bock the chonge to the input to lotch it in rhe Ht stofe. Divider Rl27 &
128 pulls DI02 into conduction qnd pin 2 of Ul0l positive, its outpur folls unril
Dl04 ogoin conducfs ond the circuit is in its quiescent low stote owoiting the next
trigger signol.

Whilst the time bose woveform is being generoted pin 4 of UIO2E l.C. is Hl. This
pulls diode Dl03 into conduction ond the selected hold off copocitor thot is switched
into circuit by Sl03A is chorged to opproximotely +4V. Diode Dl05 reverse bioses
ond prevents the pull up by Dl03 from offecting the stote of the bistoble switch.

At the completion of the sweep woveform when diode Dl06 resets the bistoble to Hl,
pin 4 folls to LO, Dl03 disconnects ond the hold-off copocitor storts to dischorge
through Rl l8 & I 14.

The foll will confinue until o negotive trigger pulse fed vio Cl06 con force pin 3 LO
ond so switch the bistoble circuit over to stort onother troce.

12,6 lf o trigger signol is not received to initiote the sweep, the chorge on Cl09 in the
AUTO circuit folls to zero so removing the forword bios on QlO2 clomp tronsistor.
This enobles Rl14 to pull the iunction of Rl13 & l14 negotively unril bl05 conducts
ond lotches the bistqble over to stort onother trqce.

12.7 When Level Select is in use Ol0? clomp fronsistor is held on by o negofive voltoge
on its bose supplied vio D107, Rll3 ond Rl04 from the -lSV roil. This holds rhe
bottom end of Rl 14 ot olmost zero volts ond prevents the time bose from being
initioted until o trigger pulse is received vio C106.

12.8 BLANKING CIRCUIT

(Tronsistor Al€). During the retrqce period when pin 2 of Ul02A is Hl, el03 is
pulled hord into conducfion through Dl0l, cousing its collector fo foll. When fhe
time bose storts, pin 2 goes Lo, disconnecting Dl0l, turning off eI03. lts
collector rises until the feedbock current through Rl22 stobilises the collector voltoge
ot opprox. {65V.

The current through Rl25 ond Z modulotion input vio Rl 24 ore mixed with the
blonking woveform ot Ql00 bose ond so controls lhe omplitude of the collector
blonking level.
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I 2.8 BIANKING CIRCUIT (Cont'd)

In oddition to the high peed blonking pulse to the CRT grid it is olso necessory to
combine ir with DC ond low frequency blonking. This is ochieved by nnduloting o
20kHz squore wove oscillotor ond demoduloting it ot the CRT grid. Q20l & 202 ore
on emitter coupled free running oscillotor producing on 80V squore wove ocross R204.
The signol posses fhrough R205 to diode clomp D2l2 which sets the blonking level.
Signols from Ql03 collector feed directly to the CRT grid vio C2l4 ond vio D2l3
to modulote the 20kHz woveform from M05. This is then supplied to the grid vio
C215 where it is demoduloted with respect to the -ve EHT by D215 ond mixed
wifh the woveform on C2l5 by diode D214.

12.9 HORIZONTAL AlvlPLlFlER

(4104 & 105. Time bose ond horizontol inpuf woveforms ore opplied to QlO4 bose
vio the divider RI38, RVl04, Rl39 ond 145. The horizontol positioning voltoge
on RVl05 is foken to the bose of Ql05 of the omplifier poir. The signols combine
ocross the common emitter lood Rl46 & 137 to produce o bolonced drive ocros Rl40
ond l4l collector loods for the CRT X plotes

Time bose colibrotion is set by RVIM in the omplifier input divider. When switch
Sl03 is iurned fully clockwise to fhe X inpuf position, pin 3 of Ul0l omplifier is
connected to Rl34 ond 135 horizontql input divider. lnput sensitivity is odiusted by
RVI O2B.

The other input of Ul0l, pin 2 which is normolly connected to the timing components -

is now ioined by Sl03B to o feedbock resistor Rl32 ond 133 with Rl3l centering
resistor to set the omplifier goin to opproximotely XZ ond providing on overoll sensitivity
of 600mV p'p/cm

I2.IOPOWER SUPPLIES

EHT. A 500V RMS winding on T20l is voltoge doubled by D20l -2M to produce
:T5A0V. This is opplied to the CRT cothode vio R\203 ond o divider R217 to RV2O2
focus control ond through R2l6 to the common line.

+120V Roil. A bridge rectifier D2O5-206 supplies +125V to C205. The roil is
ET"t Tiit.red by R20l ond C206. The front ponel LED indicotor D2Og is ploced
in series with this roil.

+l5V Roil. _D210 holf wove rectifies o 2lV AC winding ond supplies +22 to C207.
W Ae20b provide qdditionol filtering.

-l5V Roil. D2ll holf wove rectifies 2lV AC to supply -23 to C209. R203 & C2l0
pdiE-Aditionol fi I tering

+5V Roil. Current through the verticol ouiput stoge ond Q5l-54 ore used to supply
thE 5V;il which is reguloted by D55 zener diode. lt is then possed ihrough"Dia io
fi I ter copoc i tor C I 03 .

t2.ll cRT CONTROLS

Intensiiy is odiusted oy RV203 in the CRT cothode whilst focus is set by RV202 in
the EHT divider R217, RV202, R216. Astigmotism is preset by RV20l ond interplote
shield volfoge by divider R209 ond R210.
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13. ADJUSTMENTS AND MAINTENANCE

WARNING
DANGEROUS VOLTAGES EXIST AT SEVERAL POINTS THROUGHOUT THIS
INSTRUMENT. WHEN OPERATING WITH THE COVERS REMOVED, DO
NOT TOUCH EXPOSED CONNECTIONS OR COMPONENTS. ALWAYS
DISCONNECT THE INSTRUMENT FROM THE POWER OUTLET BEFORE

CLEANING, SOLDERING AND REPLACING PARTS.

13.l A number of preset controls ore contoined in this instrument which *y require period-
icol odiustments to mointoin full colibrotion.

Before renroving the top covers, disconnect the instrument from the power line. Turn
the instrument over ond rerpve the 4 feet ond the two screws holding the hondle.
Slide off the covers.

To oid foult finding, the volfoges ond woveforms present ot vorious points ore shown
on the circuit.

13.2 ALIGNMENT PROCEDURE

13.3

With instrumenf functioning ond troce oligned to groticule, check the following detoils
prior to olignment with Time Bose switched to lm Sec.

Check operotion of Time Bose ond Vernier on eoch Time Bose ronge.

Turn Time Bose switch io HOM. AMP. Spot should move ot leost +5cm with
Horizonfol Position.

GENERAL CHECK OF CONTROLS

(o) Intensity: Complete control over intensity ronge.

(b) Focus: Adiustment ovoiloble either side.

(") Verticol Position: Troce should rnove completely off screen obove ond below

I3.4 CRT TRACE ALIGNMENT

Feed o l000Hz sine wove signol into the Verticol Amplifier ond odiust woveform for
6cm deflection T.B. to lmSec. Vernier ot Col.

The ostigmotism presef R\f201 ot the reqr centre of the P.C. Boord is odiusted in
coniunction with the focus control for the best resolution over the entire screen ctreo
with intensily odiusted to o high brightness level.

The iniensity ronge preset RV204 ot the lower reor corner of the P.C. Boord is odiusted
so thqt the lntensity Control when odiusied to mqx. counterclockwise will extinguish o
stotionory spot in the centre of the screen (use oscilloscope in X-Y mode).

804 17.
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I3.5 ATTENUATOR AND CALIBRATION

Test equipment required - lkHz Squore Wove Generqtor.

Set ottenuotor to 0.01V, feed in 50mV p-p (lo6 occurocy) squore wove. Adiust RV52
for 5cm disploy. Verficol omplifier of oscilloscope is now colibroted.

The following chort indicotes the odiustments necessory to olign the ottenuotor.

Attenuotor Setting Input Voltoge Adiustment fior Squore Wove

0.01 50mV
0.02 l00mV Cll
0.05 200mV Cl2
0.1 500mV C40.2 r v clo
0.5 2V Cl3r5v
2 lov
5 20V
l0 50v
20 t00v
50 l00V

Aftenuotor will be outomoticolly oligned ot ottenuotor positions where no copocitor
odiustment is indicoted.

13.6 VERTICAL AMPLIFIER

Test equipment required lMHz Squore Wove Generotor, less thon 30n Sec. rise time
qnd constont omplitude sine wove generotor.

Attenuotor to 0.1V, input selector fo AC, signol input 0.5V p-p lMHz, T.B. ronge
0.2pSec, Vernier to Col. Check squore wove is o good shope. Adiust C55 for best
resPonse.

Check bondwidth with o constont omplitude sine wove generotor. Ad[ust deflection
for Scm ot 50kHz, disploy should not drop to less thon 3.5cm ot lOMHz

13.7 HORIZONTAL AMPLIFIER

Test equipmlnt lHz to lMHz Sine Wove Generotor (Alodel BWD l4l). Switch T.B.
to Horz lnput ond turn Vernier control fully clockwise.

Connect oscillotor to Horizontol Input. Adiust disploy for 6cm deflection ot lkHz,
increose frequency ond note frequency when troce drops to 4,2cm length : it should be
obove 500kHz.

NOTE: Troce will increose in length to opproximotely lOcm oround 500kHz before
fof fing to 4.2cm of olmost lMHz.

SENSITIVITY: Feed in lkHz squore wqve 5V p-p omplitude, trqce should be opproxi-
r"tJF"rT.ng ot moximum goin ond less thon lmm ot minimum goin.

c6
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I3.8 X-Y PHASE MEASUREMENT

Turn gttenuotor to lY/cm, feed in 5V
horizontol inpufs. Adiust Horz Vernier
sensitivities. Now increose frequency,
wove nrore thon 3mm below 30kHz.

13.9 TRIGGER SENSITIVITY

Auto operotion. Feed in 50kHz sine wove, time bose to l0;rSec/cm. Reduce
omplitude of input signol until troce ceoses to lock. This should be below 0.5cm
deflection. Increose deflection to lcm, increose frequency to lOMHz mointoining
lcm deflection. Troce should lock ot oll frequencies. To check low frequency
trigger use o BWD l4l or BWD 1604 oscillotor. On AUTO lcm deflection will
trigger to l5Hz. With level select in operotion, trigger should be obtoined to
below I Hz.

13.IOTIME BASE

Test equipment required (l7o occurocy generotor with 0.lpSec to 0.lSec output in
decode steps. Sef Time Bose Ronge to lmSec, Vernier to Col. Feed in lm Sec
pufse- t'o omplifier ond odiust RVl04 (T.B. Col. top centre of P/C boord) f,o disploy
I pulse per cm. Check the following sfeps with the frequency indicoted ond if
necessory odiust RVl04 for o compromise setting to obtoin the minimum error ot eqch
sfep.

p-p I kHz sine wove to both verticol ond
for o 45o line on CRT, i.e. equol X-y
line should not open in the centre of the

T.B. Ronge

I OmSec

I mSec
I OOpSec

I 0pSec

Now feed o lMHz pulse in with T.B. switched

Input Frequency

l00Hz )
I kHz) All ronges set by RV42

I OkHz)
Adiust Cl2l

to lprSec, odiust Cl20 for I pulse/cm.

Next switch to 0.2pSec. Adiustment for l pvlse/2cm is mode by twisting Cllg trimmer
on the T.B. switch.

14. REPIACEMENT PARTS

l4.l Spores ctre normolly ovoiloble direct from the monufocturer.

When ordering, it is necessory to indicqte the seriql number of the insfrument. lf
exoct replocements ore not to hond, locolly ovoiloble olternqtives moy be used,
provided they possess o specificotion not less fhon, or physicol size greoter thon
the origipol component.

14,2 As the policy is one of continuing reseorch ond development, the Compony reserves
the right to supply the lotest equipment ond moke omendments to circuits ond ports
without notice.

I5. GUARANTEE

The equipment is guoronteed for o period of twelve (12) months from the dote of
purchose ogoinst foulty moteriols ond workmonship.

Pleose refer to the Guorontee Registrotion Cord which occomponied the instrument,
for full detoils of conditions of worronty.
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16.

l6.l

PARTS LIST

MANUFACTURERS ABBREVIATI ONS

Allied Copocitors Pty. Ltd.

BWD Electronics Pty. Ltd.

Dorstqn Limited

ERIE Electronics Limited

Hitochi Limired

IRH Components Pty. Ltd.

ITT Components Group STC Limited

NS Electronics Pty. Ltd.

NSF Limited

Philips Industries Limited

Ernst Roederstein GmbH

Soonor Electronics Pty. Ltd.

Siemens Industries Limited

Stettner Copocitors Limited

Texos Instruments lncorporoted

AC

BWD

D

ERIE

Hitochi

IRH

ITT

NS

NSF

PH

ROE

s

SIEM

STE

TI
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15.2 PARTS LIST - MODEL BWD 804

ccT
REF

DESCRIPTION
Mfr
or

Supply
PART NO.

RI

R2

R3

R4

R5

R6

R7

R8

R9

Rl0
Rll
Rl2
Rr3
Rl4
Rl5
Rl5

R5l
R52

R53

R54

R55

R55

R57

R58

R59

R60
R6l
1162

R63

R64

R65

R66

R67

R68

R69

R70

R71

w2
R73

R74

RESISTORSrr-
900kf)
I^Cl
lllkQ
9kr
rK)
loMo
500ko
4tw
IMQ
800kQ
250ko
270w2
IMQ
I tvl5
IQ

t/4w
1/4w
1/4w
| /4w
t/4w
1 /4W
t/4w
t/4w
t/4w
t/4w
1/4w
1/4w
t/4w
t/4w
1/4w
1/4w

f/o
lo/o

lo/o

lo/o

lo/o

1o/o

*/o
lo/o

f/o
1o/o

lo/o

1o/o

f/o
lo/o

f/o
f/o

68Q
3l€
3k9
4k7
3k3
330Q
rK)
3k3
68Q
33ocJ
68Q
68Q
68Q
2k2
2k2
120f]
lko
120()
330Q
r 20Q
33()
r 20c
2k2
2k2

t/4w
t/4w
t/4w
t/4w
1/4w
| /4W
t/4w
t/4w
1/4w
1/4w
| /4w
l,/4w
t/4w
IW
lw
t/4w
t/4w
t/4w
| /4w
1/4W
1/4W
| /4W
IW
lw

f/o
P/o
5o/o

9/o
9/o
f/o
9/o
f/o
e/o
5Vo

f/o
F/o
f/o
5o/o

5o/o

5o/o

f/o
f/o
f/o
f/o
*/o
f/o
5o/o

9/o

IRH

IRH
IRH
IRH
IRH
IRH
PH

IRH
PH

IRH

IRH
IRH
IRH
ROE

PH

IRH

IRH
IRH

IRH
IRH
IRH
IRH

IRH
IRH

IRH
IRH
IRH
IRH
IRH

IRH
IRH

IRH

IRH

lRH
IRH

IRH

IRH
IRH
IRH
IRH

GLP
RN r/4
RN r/4
RN r/4
RN I/4
RN r/4
VR37
RN r/4
VR.37

RN r/4
RN r/4
RN r/4
GLP
RN r/4
VR37
GLP

GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GTP
GLP
GLP
GLI
GLI
GLP
GLP
GLP
GLP
GLP
GtP
GLP
GLI
GLI

l-
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16.2 PARTS LIST - MODEL BWD 8O4 (Cont'd)

ccT
REF

DESCRIPTION
Mfr
or

Supply
PART NO.

R75

R76
RN
R78

R79

Rl 0l
Rl 02

Rl 03
Rl 04
Rl 05
Rl 06
Rl 07
Rt 08

Rl 09
Rl l0
Rlll
Rr l2
Rl l3
Rl l4
Rl l5
Rl l6
Rl l7
Rl l8
Rl l9
Rl 20
Rl2l
RI22
Rl 23
Rl 24
Rl25
Rl 26
Rt27
Rl 28
Rl 29
Rl 30
Rl3l
Rl32
Rr33
Rl34
Rl35

RESISTORS
M-
68n
rko
82Q
33kO

(Cont'd)
1 /4w
t/4w
1/4w
1/4W
t/4w

5o/o

9/o
f/o
f/o
A/o

r 00ko
I 80ka
8201d)
56kf)
rK)
Selected on
56ko
rko
22W2
22W2
3l€
I 00kQ
270w2
lk8
I 8ko
r 2kQ
560()
rK)
3k9
2^tQ
gk2=
I 00kQ
39kO
22W2
22W2
5k6
I okQ
r 20kQ
sk6
r 8K)
r 20kQ
33kO
l8k
I 00k
l00K)

| /4W
| /4W
t/4w
| /4w
1/4w
fest. Nom.
1/4w
1/4W
1 /4w
1/4W
t/4w
1/4w
1/4w
| /4W
1 /4W
1/4w
1/4w
1/4w
1/4W
t/4w
| /4w
t/4w
lw
1 /4W
1 /4w
1/4w
| /4w
1 /4W
| /4w
1 /4w
| /4W
1/4W
| /4W
1/4w
1/4w

5o/o

5o/o

f/o
f/o
Y/o
volue I kl
5o/o

f/o
9/o
9/o
f/o
SVo

f/o
f/o
f/o
Y/o

SVo

5o/o

SVo

f/o
9/o
f/o
f/o
f/o
f/o
Y/o

9/o
9/o
f/o
Y/o

f/o
5Vo

f/o
Y/o
8/o

IRH
IRH
IRH
IRH
IRH

IRH
IRH
IRH
IRH
IRH
IRH
IRH
IRH
IRH
IRH
IRH
IRH
IRH

IRH
IRH
IRH

IRH
IRH

IRH
PH

IRH
IRH
IRH

IRH

IRH
IRH
IRH
IRH
IRH

IRH
IRH
IRH

IRH

IRH
IRH

GLP
GLP
GLP
GLP
GLP

GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
VR37
GLP
GLP
GLI
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
G I-P

22. 804



DESCRIPTION

16.2 PARTS LIST - MODEL BW8_9q{ (Cont'd)

PART NO.

Rt36
Rl37
Rt38
Rl39
Rt40
Rl 4l
Rl42
Rl 43

Rl 44
RI 45
Rl45
Rl47
Rl 48
Rl 49
Rl 50
Rl 5l
Rl 52
Rl 53
Rl 54
Rl 55

R20l
R202
R203

R204
R205
R2()6

R207

R208

M09
R2l0
R2l I

R212

R2l4
R2 t5
R2l 6
R2t7
R2l8
R2l9
R220
R221

68(2
l5k
8k2
8k2
27K2
27rd)
27k
68Q
330Q
3l€
5k6
6k8
lMo
4W
330K)
rk()
r oka
47092

r 00kQ
2tA2

5o/o

SVo

f/o
f/o
5o/o

f/a
5o/o

f/o
f/o
f/o
f/o
5o/o

9/o
8/o
f/o
f/o
f/o
Y/o

5o/o

SVo

f/o
f/o
8/o
9/o
f/o
SVo

5o/o

5o/o

f/o
SVo

Y/o

5o/o

9/o
Y/o

5Vo

f/o
SVo

5o/o

57o

5o/o

is BUBT)

GLP
GLP
GLP
GLP
GLI
GLl
GLP
GLP
GLP
GLP
GLP
GLP
VR.37

GLP
GLP
GLP
GLP
GLP
GLP
VR37

GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP
GLP

VR37
GLP
VR37
GLP
GLP
GLP
GLP

VR37

RESISTORS (Cont'd)
t/4w
1/4w
t/4w
t/4w
lw
IW
t/4w
1/4W
t/4w
t/4w
1/4w
| /4W
1/4W
t/4w
1/4w
1/4w
t/4w
1/4w
t/4w
1/4W

lRH
IRH
IRH

IRH
IRH

IRH
IRH

IRH

IRH

IRH
IRH
IRH
PH

IRH
IRH
IRH

IRH
IRH

IRH
PH

22092

390Q
560Q
I 00kQ
270W2
l5kQ
I 8kO
rSkQ
r 00ko
220W2
l00K)
82K)

I OMQ

r okQ
2W
390ko
l80ko
220ko
33K)
loMt)
(Fiited only

| /4w
| /4w
t/4w
1/4w
1/4w
| /4w
t/4w
t/4w
t/4w
t/4w
| /4W
1/4W

1 /4w
1/4w
1/4W
1/4W
| /4W
1/4W
t,/4w
1 /4W

when V20l

IRH
IRH

IRH

IRH
IRH
IRH
IRH

IRH

IRH

IRH
IRH
IRH

PH

IRH
PH

IRH

IRH
IRH
IRH



16.2 PARTS LIST - MODEL BWD 804 (Cont'd)

CRT
REF

DESCRIPTION
Mfr 

Ior I PART NO.
Supply 

I

RVsI
RV52
RV53

RVI OI

Rvr 02AlB

RVI 04
RVI 05

RV2OI

RV202
RV203

RV204

cl
c2
c3
c4
c5

POTENTIOMETERS
ffiorbon
500f) Cermet Preset
2ld2 W. W.

500kQ Lin with
l00kQ +l00kQ Lineor

DPST Rotory Switch
Tondem Corbon

r oko
r okQ

Cermet Preset
Lineor Corbon

r 00ko
IMQ
22013)
IMQ

Cermet Preset
Lineor Corbon
Lin Corbon c/w
Cermet Preset

Switch

CAPACITORS
lTGil-osov
2WF s%
l SpF 1O/o

2-6pF Ceromic
33pF SVo

Type NL
630V
630V

Trimmer
630V

I

NPO CDS 
iNPO CDS I

NTso cDs I

s
s
D

PI

s

s
s

s

s
PH

s

c

s

s

STE

s

VCU
VTP
Pt22

Series
VGU

VTP
VMU

l6

VTP

VMU

Type NL
Moy be 2xl0pF)

tos/06/2-6

24. 804



DESCRIPTION

16.2 PARTS LIST - MODEL BWD 8M (Cont'd)

CAPACITORS (Cont'd)

ccT
REF

STE

AC
s
s
STE

STE

STE

STE

s
s
s

cDs
cDs

c6
c7
c8
c9
cr0
cll
cl2
cr3
cl4
cr5
cr6

c5l
c52
c53
c54
c55
c56
c57

2-6pF
33OpF

3n3
2p2
4-zWF
4-2qF
2-6pF
4-2WF
22pF
2n2
I 00nF

22pF
22pF
I 00nF
| 00nF
r 0-6hF
330pF
0.01 pF

3P3
Toonr
47OpF

lpF
22WF
lhF
2n2
lpF
2p2

4n7
47nF
0.47pF
4p7
22sfi
47pF

s
s

s
s
STE

AC
SIEM

Ceromic Trimmer
f/o 40ov (r25-600v) PYs
1@/o t 00v
+ .5pF 530V NPO
Ceromic Trimmer
Ceromic Trimmer
Ceromic Trimmer
Ceromic Trimmer

630V N750
5o/o 630V NPO
l@/o 630v

cDs

25V Electro
25V Electro
63V HI.K CDS
63V HI-K CDS

Ceromic Trimmer
5o/o 400v (125-600v) PYs

25OV MPC

tos/%/2-6
PYS

Type NL

tos/$/4-20
tos/%/4-20
tos/$/2-6
tos/u/4-20

Type NL

RT

RT

tos/06/10-60
PYS

832561 -A3 I 03-J

832561 -A3l 04-J

832561 -Ar I 05-J

TAG
TAG

832560-A.3102-K
Type NL

TAG
TAG
TAG

cl0l
cr 02

cr 03

cl04
cl0s
cl06
cl07
cl08
cr 09
clr0
clll
cl l2
cr r3
cl l4
cr r5

NPO
PYE

Electro
PYE

N750
NPO

s
SIEM
PH

SIEM
s
s
s
s
s
SI EM
s
s
s
s

s

+.5pF 630V
250V
6.3V

5Vo l00V
2@/o 630V
l@/o 630V
5o/o 630V
2@/o 35V

35V
t@/o 250V
1@/o l00v

35V
35V
25V

5o/o 630V

cDs

To

To
PYE

Greencop
To
To

To

N750 CDS

cDs
cDs
cDs



16.2 PARTS LIST - MODEL BWD 804 (Cont'd)

ccT
REF

DESCRIPTION

cl l6
cltT
cr r8
cl l9
cl20
cl2l
ct22
ctn
cl24
cl25
ct26
ct27
ct28
cl29
cl30

c20l
c202
c2B
c2M
c205
c2%
c207
c208
c2w
c2r 0
c21l
c2t2
c213
c2l4
c21 5
c2l6
c2l7

8pF
8pF
8pF
8pF
40pF
40pF
I 000pF
I 000pF
I 000pF
I 000pF
4n7
I 00nF
I 00nF
I OnF

lnF
I oo;F
68nF

l@/o

5o/o

5o/o

f/o
l@/o

450V
450V
450V
450V
200v
200v
35V
35V
35V
35V
r 00v
250V
250V
3kV
3kV (or
250V
r600V

Elec
Elec
Elec
Elec
Elec
Elec
Elec
Elec
Elec
Elec

PYE

PYE

cDs
2kv)
PYE

PYE

cDs

CAPACITORSfi--
I OpF

InF
Wire Trimmer
4-2WF
r G4hF
82pF
lnF
| OnF

I 00nF
I OpF

I 8pF
3P.3

lnF
I 5pF

(Cont'd)
250V

l@/o 630V
250v

Ceromic Trimmer
Ceromic Trimmer

PYE

NPO
PYE

cDs

N750 CDS
PYE

PYE

PYE

To

NPO CDS
NPO CDS
YE CDS
NPO CDS

630V
?/o 250V
?/o 250V
F/o 250V

l6v
l@/o 630V

630V
630V

lE/o 630V

i Mfr
,Of

Supply

SIEM
s
SIEM

SIEM
SIEM
SI EM
s
s
s

s
s

s
s
s
s
PH

PH

s
s
s
s
s
SIEM
SIEM
ERI E

ERIE

SIEM
ERI E

STE

STE

PART NO.

83256CA3102-J

832560-/'3102-J

tos/$/4-20
IOS/Q6/10-a0

B3256GA3I 02
832561 -A3r 6
83256r -A3r04

TAG

RT

RT

RT

RT

2222-0/,0-124W
2222-U0-124W

RB

RB

RB

RB

Type N
83256r -A3t 04-J
832551-/6t 04-J

832561 -A3l 04-J
WD4

26.
I
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-- 16.2 PARTS LIST - MODEL BWD 8O4 (Cont'd)

ccT
REF

DESCRIPTION

D5l
D52
D53
D54
D55

Dl0l
Dr 02

Dr 03

Dl04
Dr 05
Dl06
Dl07
Dl08
Dl09
Dr l0

D20l
D202
D28
D204
D205
D20r
D2A7
D208
DzW
D2l 0
D2l I
Dzt2
D2l3
Dzt4
Dzt5

DIODESiw-
tN4l48
6.2V
tN4l48
5.6V

tN4l48
tN4l48
tN4r48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4r48

tN4007
tN40@
tN4007
tN40U
tN4004
tN4004
rN4004
tN4004
Red Lisht
tN4004
tN4004
tN4l48
tN4l48
tN4l48
tN4l48

Diode
Diode
Zener
Diode
Zener

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Diode
Diode
Diode
Diode
Diode
Diode
Diode
Diode

Emitting Diode
Diode
Diode
Diode
Diode
Diode
Diode

804

PH

PH

PART NO.

tN4r48
lN,tl48

BZX79/6V2
tN4l48

BZX79/5V6

tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48
tN4l48

TI

tN40@
tN40u
tN4007
tN409
tN4004
tN4004
tN4004
tN4004
TU2@
tN4004
tN4004
tN4l48
lN4l48
tN4l48
tN4l48



16.2 PARTS LIST - MODEL BWD 804 (Cont'd)

DESCRIPTION
Mfr
or

Supply

SIEM
SIEM

PH

NS
SIEM
SIEM
SIEM
PH

SIEM

TRANSISTORS

FFilsgZEF?fFEronsistor
8F459/BFS9 Trqnsisior
2N5770 Trcrnsistor
2NSn0 Tronsistor

PART NO.

BF/169

9F459
2Nsru
zNsn0

Q5l
Q52
Q53
o54

Ql0l
Ql02
Ql ql
Ql04
Qt 05
ar 06
Ql07

Q20r
Q202

ul0l
ul02

8C547
PN4l2l
8,F459/8F469
sF469/sF337
BF46e/sF337
sc547
8t470

Tronsistor
Tronsistor
Tronsistor
Tronsistor
Tronsistor
Trqnsistor
Tronsistor

8C547
PN4l2l
8F469
8F469
8F469
BC54V
BF47O

BCil7
RF469

Tronsistor
Tronsistor

8C547
8F469

NPD8303
Lil733CN

LF356BN
74 LO4

MISCELLANEOUSm
Operotionol Amplifier

Operotionol Amplifier
Hex lnverter

NS
NS

NS

28.
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16.2 &!ETS tlST - MODEL BWD 804 (Cont'd)

DESCRIPTION
Mfr
or

Supply

THsI

v20l

15l

T20l

F20l

sl
s2A,B,

C, D.

sl 0l
sl 02

st BA, B

c

Ml SCE LIANEOUS- (Cont'd)
Tffitr -

Cothode Roy Tube

Troce Rototion Coil

Power Tronsformer

(Fuse | 00mA (235V) (Deloy)
( 250mA (l l7V)

Single Section lsostot Swifch

3 Deck 12 Pos. Rotory Switch

SPST Switch (Rotory) Reor of RVI0l
3 Pos. 2 Pole Slide Switch

2 Deck 7 Pos. Rotory Switch

ITT

Hitochi

BWD

BWD

NSF

BWD

NSF

BWD

il ,rl
804

PART NO.

cz3

r30 BUB3r

090. I 67- l

090-l4il-l

3AG
3AG

sl\ 2-3

r 00-l I 0-2

sM2-3

ro0-lll-3

___l
29.



+c8lw

lOnV

3a.v
roa-v
AO*\l

DEarv

IV

zv
CY

lav
zov

950v

lN.lPt)'T A-1-'TEFTL)A"I-oE*

:er3
4-?4?

I",
ztz
z&ta

5 {r.g

'aL.3&

cv
T loo^

*

QGl?<?

a-G5
2t<2
r.lllv

FR€.f-J6. t61 I -A

Lel
TC,AC.|g EOTATION
&,1-

270c6
+4'3Y + t2.G ?'r2reo +t5

lr**r
ATTI}I

t>6t
tf{at+$

1

ry

rlF
@

TH5T
cz$

a53
6Lxnq,/6v7

c,s3-rtoo^ 
|

t*t

+4'tV
9,11
oo
gtq
!D(

wt?a

e67
IK

-TLr6

454
td 14.6

cAo E.te
1-b? $.

Fffil

F3'.7
tK-

lvEer.l
lPa5. i

flv!51
ltL

d#gzxTq/c-3v6

B\ J9 VEQTIC.A,L AMS2LIFT€.C.

+t'1/

Pe--.F.la'. 1512 - g



lr*rFflJSl tli?_tll
.u,LZt It,irn

6to3^.+5Y
rC'lo6
a'Iop

E

D20l O20z

?2ol22a

CtfQ ro+^-r Er|al
e$l
4na
c.trzarD^
ctti

rraov
bAle,trraagrtrFr1b C-rr1

zr3,'+f5 cLz
l=EALt

{oF

lfa

Rr0c'
lk Rtro

--2.X-

ro-p
r lEo-tt

c|1
la.$ ctlllct.

RVIOCt|
to4
llrEzlKn|x I

* t.pr\antA!- v$rrE tk l I36.6wrEI =,"".-ffi
B\'r./D ao4 T-tFv4E BA^sE 4 Hare:r. rrr-rpurrrE:R-

.clrrp-4
cl2a.tz"
cl2t
c,t21
16^

2:L63-
+l&11

g4olc-

DR6.No. f5t3 - 3

v20l
Ito El.)agl

A.LJ- OIOo..
lN4rale

I 'ZL)I

-lE4ov

D2o5-2oe
+F.t'{4@4

C2o1qp
c.202a/

c209-af
92tltoots

zvL=

?26
77

+lS .l4OJ

zv?bl

v7r5
ti.|4t46

c2v2trt

lYr.1
IMffiil

c206
+o7/2ao

o2ro +7N
rst4pp+ 9.202tflo

Qzo4
loot(

D7o! | .{ 7< rrr,{4oo? i'-1-'
.tr
I
g

Ir-F?O1
cr4AY
FT]GE
25oh,/\
(rr7Y) lrrr
tOOaA

a2\^/ea St>PPL-lt€2 D(26. F-lo. l5l4- 3



B. W. D. ELECTRONICS PTY. LID.

A4ANUAL CHANGE INFORMATION FOR MODEL BWD 804

FROM SERIAL NO.
t

ISSUE , DATE FROM SERIAL NO.

iAig6,!tl
lssues

, 42130 3 7 .6.79 ,irt,t

AMENDMENT

24
22

P/Lisr
P/List

Ytu

l5l3
l5l3
l5l3

l5l3

l5l I

l5l3
l5t2

RVl02 {/B chonsed from l00kn +1001
Rl2l chonged from l2kQ to 271r€l
l00kO resistor odded from Horz, Input
RVI O2B

Lost poro, P37 wos P36
Poro 2-2 'lnput lmpedoncet should reod:,'lAf) in porollel with opproximorely 30pF to 36pF

(Nom. 34pF)"
Rl02 chonged from 270k!2 ro l g0kf)
Rl06 selected on test. Nominol volue lkl
C3 chonged from l5pF to lSpF
Cl30 l5pF ltrlo 630V NPO CDS odded in porollel wirh Rl46
Pins I & 14 of U52 reversed on drg. Pin I connects to

R52 qnd pin 14 to R58. Also pin numbers of USl odded
to circuit.
Storfing from the gote leod connected to R5l ond going
clockwise the pin numbers ore:- 4, l, S, g, 6, 2.

R66 ond R72 68 Q chonged ro 120 Q.

) to 250kft +250kfJ

19 "'fnrlocoted on

2

2
Coution
2

24
26

i',
i

tz
,la,

Ii2
i

I

P/List

P/List
P/List

P/List 1512

l00kn +1001d)

F75Aio48,mc



SALES BULLETIN

INTERIM SPECIFICATION

BWD 804 Single Troce
DC to l0MHz Oscilloscope

GENERAL DETAILS FOR THE 'NEW' BWD 804 OSCILLOSCOPE

,An

DC
low cost product feoturing o DC to lOMHz bondwidth isolqted input ond

ond Z inputs.

input is TTL compotible ond mokes it on excellent low cost X-Y-Z monitor.
ore in educotion, indusiry, (production line testing), servicing ond in
oudio meosurements.

Sensitivity lOmV to 50Y/cm colibroted ond o remorkoble l0MHz triggering with polority ond
level select ond externol trigger.

exciting 'NEW'
coupled X, Y

The DC coupled Z
Other opplicotions
omqteur rodio ond

CRT

EHT

Disploy

Z Modulotion

VERTICAL AAAP.

Bondwidth
Sensitivity
Rise Time
lnput
Attenuotor
Common Line

TIME BASE

Ronge
Colibrotion
Trigger Focilities

Trigger Ronge

Horizontol Arp.
X-Y Phose Shift

Col. Accurocy

Power

Dimensions & Weight

l3cm dio. P3l or P7 phosphor

l.6kV

8 x l0cm

Input 22ld) DC coupled +5V input for modulotion DC to 2MHz

DC to | 0MHz - 3db (5cm ref)
l0mY/cm - 50Y/cm
35nSec
I lvlfl & 30pF
1, 2, 5, l0 sequence better thon 57o occurocy
lsolqted to t400V DC

O.2;rSec - 0.1 Sec/cm
6 decodes & l2:l vernier
lnternol i, Auto, Level Select
Externol *, Auto, Level Select
2Hz to )lOlvlHz

DC to 500kHz 3db 500mV-50Y/cm
<3oDc ro 2okHz

Better thon 57o

100-133 & 200-265V 48-440H2 l5W

200 x 180 x 4l0mm 5.4kg Net

tt9/8al/bts



Clscilloscope Pnotre Kit

Oscilloscope Probe Kit lrge
This passive probe incorporates a three position slide switch in the head and has a cable length of
1.2 metres. The specification is as follows:

Position xl
Bandwidth:
Input Resistance:
Input Capacity:
tiVorking Voltage:

Porition Rrf.
Probe tip grounded via I MQ resistor, oscilloscope input groundsd.

D.C. to l00MHz.
3.5 nonoseconds.
l0 MO t2% wlran ussd with oscilloscopos with I MO input.
l0.8pF when ussd with oscilloscopes which hava a 28pF input capacity.
For other valuos see graph.

I 5-50pF.
600 Volts 0.C. (including peak A.C.l

O.C. to l0MHz
I Mf) (oscilloscope inputl
40pF. Plus oscilloscope capacity.
600 Volts 0.C. (including peak A.C.l

Position xl0
Bandwidth:
Risetima:
Inpul Resistance:
Input Capacity:

Compensation Ranga:
Working Voltage:

Accessorics Supplied
Insulating Tip
Sprung Hook
Trimmer Tool
BNC Adaptor
l.C. Tip

Pr.No.1l30l6
Pt No. 120079
h No. ll30l2
Pt No. t00017
h No.120091

l3

t2

tl

lo
95

'6(|
ao
c,
5
cl
E
oa
c'
&

30 40r5 20
0scilloscope I nput Capacity

50

No.74/810/bts







1070H2 as the frequency of resonance.
Worth mentioning, is that if this filter

is used to back up a crystal or other
type of filter in the receiver, the peak
frequencies must be tailored to match.
This can be done by capacitance adjust-
ment.

When the filter is switched out, a 5
ohm 1 watt series resistor is substituted
for the LC circuit. While unnecessary,

this refinement produces about the
same attenuation for all frequencies as
the f ilter attenuation at resonance.
Switching the filter in will not ap-
preciably affect the signal level at the
resonant frequency, but will dis-
criminate against undesired signals and
materiallv reduce noise.

A verv low resistance termination is
required to make the filter sharp, since

incrbaslng the'terminatins resistance
directly r-educes the ieriei circuit Q.,:
Tlre.level is adqouatg for hgadphoner
of average sensltivity.

The ri'echanical irrangert'rent is' so
unimportant that no lavout is included
here.'lnexpensive to bdild this filter is a
simple device which will improve the
selectivity of a receiver without requir-
ing modification of the set in any way.
The frequency stability of the receiver ,

however, should be such that the signal
remains within the passband of the
filter. :

(By Frank Noble,'W3MT, in "QST".)

Trace doubler lor slngle beam oscirroscopes
t

The 4011 forms an astable oscillator
with a frequency of 53kHz. Two.out-of.wltn a lreouenca oT )JKnz. lwo out-ot.
phase pulie trains are fed to the 4016 '
irvhich'alternately switches two inputs .

into the unity gain mixer amplifier.-The '

outDut of the 741 is then fed to the os- .:output of the 741 is then fed to the os-
cilloscope.

Inout levels are controlled by,VR1'.
d VR2, and the position is cohtiolled ,and the position it *frtttoilej ;

rd VR4. ihe remainder of the 'i
and

Positive spikes are then qrixe.d and in-

bv VR3 and VR4. ihe remainder of the ii

circuit is used to blank the beam i
between sweeps by differentiating thF,i
oscillator gutputs !p nr9{ucg t!*,u_g.t.i

verted bi the 741 which drives theverted oy tne /4r wnlcn
flyback blanking amplifier.

(By. J, 5. Pa1ers6n, in'r'Wlreless
orld".)

t,il
a 'tr,t._t
"'{r ,'f
' ti:!
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Beat lrequency indicator

INPUT
FREOU€NC IES

This circuit uses LEDs to display the
beat frequency of two tone oscillators.
Only one LED is on at a time, and the
apparent rotation of the dot is an exact
indication of the beat frequencv. When
f1 is greater than f2, a'dot bf tigtrt
rotates clockwise. When f1 is less than
f2, the dot rotates counterclockwise

and when tl equals f2, there_ rs no.ro!a-
tion. (From t'73".1

World".

Buy the BEST

TEXAS CAICULATORS
Sltde Rulc Calculator lot studentE fl-30 with 48
functions used for basic atithmetrc to complicared
higher maths used by High School students. The Tl-
30 has ths new algebraic oporation system IAOS)
which allows Droblem3 to bo €ntered in the same
algebraic order as ttsted. Has memory that provides
for storage and recall. The price $2OBF, students
with Tex Exemotion lorm 819.00.
The Best: Tl-59 6 card programmablo Cslculatot -960 program sleps or up to lOO memones inlcgtated
with the master library module delivering up to 6000.
steps. Tha Tl-59 rs nearly a computer in irself. Blqnk
magnetic cards ar€ available to tecord your own
program whonever you like. Price $328.40. Sludents
wtth Tax Exemption for S299.23 Pleass noto. ttlg
PClOOA Themal Pnnrer works wkh th6 Tl-59. Eall
quality avarlabls S278.25.
Don't forgsl our specials:
l2SAl Speaker Kit com?leto (le!3 crbin r). 3t0g
pr.
IOSAI Spoeker Kit comptoto (les. caHnatl t79 pr::
See us for Cannon connectors. wo are the
of same. We handle 8n typgs of Transistors. Signal
Diodes, Cmos lc's Specral lC's, TTL lc's. N7,l series
and Linear lG's and Printed Crrcurt Boards.

EXCLUSIVE -OR
GAYES.7486

Otder your copy now ol the
..ELECTRONICS AUSTRALIA"
PROJECTS & CIRCUITS ilo. 2

$3.OO plus 6Oc p & p
El.cttonica Ausralir,

P.O. 8ox t63. Beaconsfield. NSW 2014.

ELICTRONICS Australia, July, 1978


