Anderungsmitteilung

Jan. 1984

Netzspannungsumschaitung

(Vergl. Seite M2 und S1)

Die eingestelite Netzspannung ist jetzt unter
dem Dreieck abzulesen. Dieses befindet sich

nun an der oberen Kante des Sicherungshal-
ters (sh. Skizze).

Seite S3, 54

Die AnschluBbelegung des Kaltgeratesteckers wurde gean-
dert. Die neue Anschiufdfolge ist aus untenstehender Skizze er-
sichtlich. Dies ist besonders wichtig bei einem evtl. Austausch

des Netztrafos.

Kaltgeratestecker

HM 203-4  Modification HM 2034

Jan. 1984
Mains/Line Voltage change
(refer to page M2, M3 and S1)

The set value is now readable below the

220

125

oLl

triangle, which has been relocated on the
upper edge of the fuse holder (see figure).

ove

Page S3. S4

As a result of modifying the appliance inlet there is now a new
terminal sequence, which can be referred to in the figure
below. This is very important when replacing the mains/line

transformer.
Rickchassis Connection of the safety
-a— Schutzkontaktverbindung earth pin via long sold.
mit Ig. Lotése nach Masse tab to rear chassis
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(see diagram "POWER SUPPLY"")

Riickansicht Netzschalter und Kaltgerdtestecker
mit Sicherung-Spannungswihler

Rear View of Power Switch and Appliance |
Inlet with Voitage Selector and Fuse
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BASIC BLOCK DIAGRAM OF THE HM 203-4a
The number in the block indicates the relevant circuit diagram.
CH.1I o VERTICAL — - — VERTICAL = VERTICAL
AC. DC, GD SWITCH #—1 INTERMEDIATE AMPLIFIER [ — COMP. TESTER SWITCH [ #—— FINAL AMPLIFIER
ATTENUATOR, PREAMP. ——#—1 v-POS.| AND Il CONTROLS |———
VAR. CONTROL - DIODE GATE - e e a (5]
(1] 2] —a —
GATE 4 B
SWITCHING
SIGNALS
CHOP. | ON/OFF
CH.I > INT. TRIG. AMPL < VERTICAL > CHOPPER GENERATOR
AC. DC, GD SWITCH EXT. X-AMPL, CHANNEL SWITCHING
ATTENUATOR, PREAMP — DIODE GATE —<H  (SINGLE/DUAL, CH b car -1
VAR. CONTROL #=—1  (TRIG. I/ll SWITCHING) el (ALT/CHOP, | +11) —g |
(1) ] ) — ) CHOP. |PULSE ()
+ it \hlu-
Z
- D3
E: * 01 o2 |
SWEEP L
CH. 1 INVERSION INT. TRIG. AND EXT. X HORIZONTAL OR & HORIZONTAL HORIZONTAL
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-
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Lol T
9 =
@ -
TRIG. INT. OR EXT. = TRIG. COMPARATOR < TIMEBASE CIRCUIT UNBLANKING CIRCUIT G5  CRT CIRCUIT
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>
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TRIG. SELECTOR SWITCH TRIG. SLOPE SWITCH TRIG. MODE POWER TRANSFORMER
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e |———=———] (AT/NORM. SWITCH) z
SIGNAL &
© (3] (3] x 0
= . -
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INDENTIFICATION OF ELECTRICAL COMPONENTS HM 203-4a

Electrical components on certain parts of the HM 203-4 Abbreviations
are marked such that the first numeral is on: Al.,.. Appliance inlet

BR... Bridge rectifier (Silicium)
Chassis 0.. €..: Capacitor (fixed)
Y-Inputs, Trig. ext. input, Component tester connector, ChP... Check point
Eyelet (Calibrator), Trace rotation coil, LED, Appliance CN... Connector
inlet, Power switch, Power transformer CRT... Cathode-ray tube

EY-Board 1411 1. Ko

Attenuator and preamplifier Ch.1+ I __m
XY-Board 2. IC...
Y-Intermediate amplifier Ch.1 + 11, Channel selection flip- laees
flop, Y-Gate driver stages, Chopper generator, Trig. and LED...
ext. X-Signal amplifier, Trig. gate driver stages, 1L
Component tester, X-Final amplifier, LV-Power, Calibrator His
Trigger Board (T-Board) 3. w
Trigger circuit, Timebase circuit, Trigger signal final ._.m
amplifier, Unblanking circuit, HV-Power, LV-Power 12VT, <O. )
Check point strip <m:..
2-Board 5. W...
Y-Final amplifier 25
CRT-Board 6..

CRT

TS-Board Ui

Trigger selector

Resistor Identification
I.D| Resistor 0.26W 2% (carbon film)

—[T}— Resistor 0.25W 1% tc = 50-10°6/K (metal film)
—{ 23— Resistor 0.25W 0.5% tc = 50-106/K (metal film]
—{=)— Resistor 0.5W 2% (or for HV) (carbon film)

—{&}— Resistor 4W 2% tc = 400 10°6/K (metal oxide film)

Check strip
on Trigger Board

CRT Cathode
22v Iy +(—1900V)..-

| —1.9kVa-

o| (NC)

o| +3.75V

+ 140V

| + 260V

o +3.1V (- 12V antipole)
o| +24V

| +5V

o| —12V

*]

- N W S OO N OO
L]

Front

Diode (Silicium)
Eyelet (Calibrator)
Fuse

Integrated Circuit
Inductor, Coil

Light emitting diode

Plug
Resistor (fixed)
Switch

Transistor (Silicium)

Transformer
Variable capacitor
Variable resistor
Wire

Z-Diode

Meaning of Connection Abbreviations

Trigger Board 3.

Example: P2-3/1-5 or W2-3/1-5 respectively.

L e P = Flat cable plug (soldered on board).
1 6 W = Flat cable wiring (directly soldered on board) with socket (movable).
HENEN 2-3 = Connection between Board 2 (XY-Board) and Board 3 (Trigger-Boai
1 = First flat cable connection between Board 2 and 3.
_ _ _ 5 = Serial number of the wire (in the flat cable).
@ = Serial number of the wire (in the diagram).
o Plug
Socket 4-6maww.ow._~ﬂ. 3.
1 6 _— Q== O —
W2-3/1-
XY-Board 2.
(.,Jl.l‘
= Wia Color-Abbreviations for insulated wire
1 6 bk = black ye = yellow gr = grey
greees bn = brown gn = green wh = white
W2-3/1 rd = red bl = blue trp = transparent
XY-Board 2. or = orange vi = violet gn/ye - green/yellow stripe
Types and BC2378 BF199 BF422 |BF458 BSX19 U440 78XXCU
Terminals of BC550C BF440 BF423 |BF459
Transistor BC5578 BUX86/87 requires an insulation
i 9 BF297 BD 232 for package and scraw
and some ICs 10 the cha
7
.HW £ 61 s2 e
() 231
B Vi b £ g |o1(e ooz
ottom View 2 & aa
s1lig2 Output Inpun
U c
BCE Common
D V.
¢ sz G1
. " . 132
Top View 8 £ ¢ 8 D2 o1
Input Qutpu
5 G2Us
ECHB Common
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Y-INPUT AND ATTENUATOR CH.1 AND CH.II

HM 203-4a

=~

CH M
ROOZ Input toupling switch 165 R166 R173 ¥ - e
Ju (NODZ o = AMPL. Il All ttimmars 2 BEH 6R8 " A
51 ! i 0.8.3pF tc = -~ 200 10 6/k 400V I_ 4 s |@
BNC %m veo02  Attenuator switch sxcept VC 105 and VC 155 VAR Lt
OCLAC | GO 0.8-3 1.6.5pF 1c = ~ 200 10°8/K 400V r167 168
5002 _ o~ i \ 104 o RIT4
—_——— = — —— AN attenuator m film resistors 10,
Dl - 0.5% tc = 50 10 /K 0.25w T sV H M 6RB
ﬂ o C
EnoR €0 All fixed capacitors
o 4o | up 1o 10pF: 2.6% +0.25pF | =
an 500V | tc = NPO 400V | (~] fo 52
\a
o —aviith Al Sadio guatbion  _ _ — . €_LS150, _Defiaction coelficient SO0 — — — — — — — | — — —— 172 UkkD
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Ll k> }
Sn¥ " el - | FOH300 n
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oy 3 o
n £ “ IC150
20my o -.-u UA 733 PC
W | | \ 5
V15 [ g e | 1150 3
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. . il \ e _ w2 ukkd | oc-gat gy a5k oy
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0V v ) ° vk Fvess plm | ) :
| RO gy Rl
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29 Ri64 1 mﬂ .q L
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; ; P . _ i
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H n
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Y-INTERMEDIATE AMPL. CH.|+ Il, CHANNEL FLIP-FLOP, CHOPPER GENERATOR, GATES, TRIG. AND X-SIGNAL AMPL

FINAL AMPL., COMPONENT TESTER HM 203-4a

CNO2Y Wo-2/2-
COMPONENT -

TESTER

COMPONENT
TESTER

ALT/CHOP

Tell

DUAL

CH 1711

TRIG

5
INVERT | DY

XY-Board (Y-Section)

X to R2030

.. TRIG. SIGNAL

I L)

Y-lnt diat i

Intermediate amplifier Ch. e L§ :..
200

Component Tester X-cantaring ad).
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51 msnr_: 3831
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adi (CH 1N
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% .
v 371
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12
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0
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- th 0 Trig {and e - w2-3/1- ks
—(T} L()—
R226 o2 et Xgate BCSsTS i, y = Line (trig) 50Mz to R332
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COMPONENT LOCATIONS XY-BOARD HM 203-4a
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TRIGGER CIRCUIT, TIMEBASE CIRCUIT, X-FINAL AMPLIFIER, LV-POWER 12VT,

TRACE ROTATION

HM 203-4a
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COMPONENT LOCATIONS T-BOARD
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UNBLANKING CIRCUIT, CRT CIRCUIT HM 203-4a . ¢ /|
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z3w0 | 100v | sook i adj, oy [N 100V ¥ i
BZX85 == NGy Tk e—s b-LF-4 63V~ r -L. L
62 it e | 13220
from HV Power Supply o R318 [t (D31
R3050 i INTENS. it 100k T/J, W0-3/1- T
* vV p—{1— =] i
1962 B . +5 5 i T, G TGt S
Intens. preadj. T / — r_
R T e e = 5= rR30 BNC f
Unblanking 13100 | 73103 10 L ook i
pulse BF440B 802378 |
from R3109 from (252
IC370 [ __ —(3) P2-3/2" Chop blank
51 | pulse
e e




Y-FINAL AMPLIFIER HM 203-4a

Z-Board

W0-5/1-
from Power Transformer 12V~

bk
. . - - . . @ )
1500 YF-Board

W5-6/1- @ = 85V BFLSB 1502 All BF. . . transistors selected in pairs.
to CRT BF199
Y1 (04) " 1504
trp BF199
RS500
2 2
2%
v(500
LS00 | 2-22p M RS16 ﬁ
« 1H . SIR1
500
1
|-
0.1 .
250V
1 RS17
Ls01 g S1R1
12pH
::31 & High-frequency
2% ctompensation
W5-6/2- (MU MHz, tr=Sas) RS27 .
to CRT O 33R?
Y23 (I s
rp I -85V
w5-6/3- (T)}— P2-5/1- 12V~
to C(RT
e : : L '—(]D— D~ ‘_9. _9_@. _@_G_,).é_
d
: SOV b v W2 i : e
ChP7 22 g3
« 375V W2-5/1- ¥ >
All connections on XY-Board 2 2

CT Line trig.

COMPONENT LOCATIONS Z-BOARD

T501 e
? Rear chassis
-
S T 5 [R503 ) T rp ws-6/11
WS-6/1-1 . 3 ¢ + 92 ™
e y N/ 4 : W0-5/1-1
B . 12V from
Powver Transformer
w0-5/1-2
W5-6/3-1

G5 to CRT £00

W5-6/3-1
140V to RE00
CRT Board
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POWER TRANSFORMER TR 001
031/0018

[
I

B

; Fo01 q
14k I

) S—
.

Al 801

Safety Class |
{With Safety Earth Conductor)

AC 50... 60Hz

POWER FUSE LINKS

Type: IEC 127-Il
DIN 41662
SEV 1064
BS 4265

5x20mm, time lag

110V
125V
220V
240V

} T 0.63A

} T 0.315A

WATTS (max.): 40
AMPS. (max.): 0.2
at 220V 50Hz
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8250 C1500

LV + HV POWER SUPPLY HM 203-4a
TB-Board HV-Power
W0-3/6-
A 03040 i
-~ - -1878Y
3041
J s
100V
to P3-6/1-1
- S -1500V
to P3-6/1-2
—
3050 3055 = =R
' : ol 25%
00 ' 3KV 120p 630V
bk R3050 R3051 R3053 R3054
- +5V
wh : 10k 6MB
(3051
—i———
0.22p
‘!: 1V
¥ p3oso
Sl Bx
s| W osost
03052 D3053
-12v
?
=
S = (3050
0.22u
kv
)
ar
. 5 . . «2LV
W0-2/3- XY-Board LV-Power & - l e
R2041 ;@}*@
2061 |2 1C2042
BR2041 7824 2812 * ?
cl= 100 =
= (2042 |C2043 = 2045 | 2066 2 ==1n =
LoV T 0w 3 10u TTczuuT 0u 3| 10p 2
B250 C1500 L 4 wov leov L g9 L0V S LoV =
1 1 o
D2041 Sl =
NG9 a7 &
~
2051 |2 o - 1 s ‘
2812 1 x
- fg:”,l C205%,
LoV 22n T 12V ChP
¢ s - -12v
2061 |z _ .
7805CV = ‘L — +SV
2063 czw.J_ +5V .
- 0y 20 I O @ChP

BR2072

B250 C1500

p2072 T2073
EM513 BF623

D2073
ING149

R2080,

2m
TLLS

R20
1€ snn

gy T207%
BF423

1 182k

R2087
12k

+1.0V adj. (ChPE)

>

i R2085 from W2-5/1-1

hP
+3.75V

W2-3/2-
P2-3/2-



COMPONENT LOCATIONS, CALIBRATOR HM 203-4a

Preamplifier CH. |

S
§'
CRT-Board
'-’U_" - E
JE® Af2w
B Ny
i35 435
Fa34 F=2d
CRT-Board
£ k- wiring side
W3-6/1-
THILY
| gh §
i ey
niil.,/
Ly |
e P
/ l‘ e
_ @ %
= f g._ g
& § -5 _g
g g -&" E = Calibrator
- p—— = :: g
$er 253 oF Ie3 -
= .
) u iriie 12001 e -
Lx1/L HEFLOTIBP Cfl]ﬂﬂf-
n
8
m 6
v
Q’;zom VR2001
8 R2006 100
C
: 270
Ealibraror_
e < voltage adj.
W0-2/1- 0.2V #1%
mu

I
0.2Vpp @:} gn U

Square-wave generafor, approx. 1kHz

XY-Board
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ADJUSTING ADVICES HM 203-4a

(see Adjusting Plan on page A1)

Check of the Unblanking Pulse on ChP 10

Pulse amplitude 22Vpp +5% added with — 1900V (Caution!),

Check with test oscilloscope by means of a 10X probe with 10nF 2kV

capacitor between ChP 10 and probe input tip.

HM203-4 settings: Input coupling to GD (no input signal), 50us/cm, int Auto triggering
(free running).

Test scope settings: 1V/em (DC), 0.1ms/cm, internal automatic triggering.

Display on test scope:

Negative pulse tops exactly horizontal (forward sweep = bright trace on HM?203-4).
Positive pulse tops approx. horizontal (fly back = blanked trace)

Readjustment of VR3104

Adjust the forward current of the optocoupler diode in the middle of the following points
a) bright spot on left side of the trace (screen of the HM203-4),

b) shortening on nght side of the trace (screen of the HM203-4)

Between these two points i1s a wide range (needed for int. temperature variation). With cor-
rect adjustment, the edges of the square-wave should not be visible on the test scope
Then change both TIMEBASE settings 10 0.5us/cm (HM203-4) and 7us/em (lest scope)
Now steep square-wave edges must be visible on the test scope screen

Unblanking pulse on ChP10 §
(triggering: free run),
seen on test oscilloscope. 22Vpn
555 (bright)
=

forward ¢fly-
sweep back

a) incorrect b} incorrect c) correct

Baseline on HM203-4 screen: —_— —

Sequence for important adjustments

Balance CH.I: Adj]. VR100 (see page M3)

Adj. VR103 using INVERT | button (see page T1).
Balance CH. lI: Ad]. VR150 (see page M3).

Normal Triggering: Depress AT/NORM. button, adj. LEVEL control.
Check normal tnigger mode using LEVEL control

with 4+ /— button depressed and released.

Check triggering at 20MHz in same way.

Adj. VR153 using Y-POS. Il control (see page T1).

DC triggering: TRIGGER SELECTOR to AC, depress AT/NORM. button,
CH.1 with DC input coupling, input signal 50kHz sine 3mm display height
(see above Automatic Triggering), adj. LEVEL control.

Then TRIGGER SELECTOR to DC, adj. VR221.

Repeat this adj. sequence for CH.Il, ad;. VR220.

Gain CH. Il: Normally, VR151 is adj. If not, 20mVpp

1kHz sg.-wv. to CH.ll input, DC, depress CH. I/ll button.
Check preamp. output on EY21 (PlI-2/1-1) with test scope
via 10X probe. Adj. VR151 for approx. 360mVpp on EY21.
Then adj. VR212 for a display of 4cm on HM 203-4 screen.
X-Y sensitivity: Depress CH.1/Il-TRIG. /Il button,

set CH. Il input coupl. to AC, attenuator to 5mV/em,

apply 50kHz sine for 6¢cm display height.

Depress DUAL, ALT/CHOP, X-Y buttons.

Now display shows a horizontal and a crossing sloping line.
Adj. X-POS. and Y-POS. | and Il controls so that

the honizontal and the sloping line are centered.

Length of horizontal line and (projected) height of

sloping line should be 6¢cm. The point of intersection
should be approx. in center of graticule

X gain (CH. ll): Set AC input coupling, release all buttons
in the Y-section, depress HOR. EXT. button with same
input signal. Two points are visible in the horizontal axis.
Ad). VR222 for 4cm spacing.

Gain CH. I: If necessary, adj. VR101 (in same way as CH )
for approx. 360mVpp on EY 11 (PI1-2/1-1).
Then adj. VR202 for 4 cm display height on HM203-4 screen

Automatic Triggering: Set CH.| attenuator to 10mV/cm,
input 30mV 50kHz sine (3c¢cm display height).

Set attenuator to 0.1V/cm (3mm display height).

Ad). VR352 (AT/NORM. button out) for just triggering.
Attenuator to 0.2V/ecm: No triggering must be possible.
Depress + /— button, attenuator to 0.1 V/cm,

adj. VR351 for same trigger threshold

Repeat triggering adjustments.
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