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SECTION 1
DESCRIFTION AND LEADING PARTICULARS.
GENERAL.

The complete WEATHER SATELLITE RECEIVING SYSTEM consists of the
WS5D-690rx SATELLITE RECEIVER, an outdoor ANTENNA SYSTEM with
PREAMPLIFIER and S-BAND-CONVERTER, the DISPLAY MONITOR(s)

and additional video equipment, like videorecorder(s) or video printer(s).
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Fig. 1:

COMPONENTS OF WEATHER SATELLITE RECEIVING SYSTEM ___ .|

The WSD-690rx unit contains a VHF-RECEIVER, an arrangement of
IMAGE MEMORIES and a PROGRAMMABLE TIMER.

WsD-690rx IMAGE MEMORY STRUCTURE.
LOOP MEMORIES.

For the generation of time lapse loops of the weather process a number of
image memories are necessary which have to be filled up automatically
with satellite shots of exact the same geographic area taken at fixed time
intervals. In the WSD-690rx eight loop memories are provided and an
additional loop with another eight memory locations is optional available.

It should be mentioned that the loop memories can also be used to store
single images instead of film loops.

BUFFER MEMORY and TRANSFER OPERATIONS.

In the WSD-690-system the eight loop memories are not directly (real-time)
filled up with the receiving signal ; instead, incoming picture information is
first written into a buffer memory and then, if desired, fast-speed-shifted
into a selected loop memory location. This image-TRANSFER is released
either manually by pressing the TRANSFER button or automatically by

the PROGRAMMABLE TIMER.

Due to the buffer system, loading of the loop memories is invisible and
does not disturb the continuous display of the loop.

Furthermore, independent of the loop display, the present (real-time)
transmissions can be watched at buffer output via the second MONITOR
output, and the decision, if and in which memory the picture shall be
retained, can be made after it has been completed in the buffer memory.
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Fig.2: simplified block diagram of Buffer/Aux and LOOP memory arrangement .

1.6

1.7

AUXILIARY MEMORY and RETRANSFER OPERATIONS.

To add even more flexibility to the system, an additional buffer memory,
called "AUXILIARY MEMORY" is provided. Memory-system features

completed by a

RETRANSFER

are
capability from LOOP to BUFFER memory,

which, together with the TRANSFER operation, allows to shift memory
contents from any location in the system to nearly any other location.

Thus, the following shift operations are available:

LIST OF AVAILABLE SHIFT OPERATIONS.

Bu — Lpq
Bu — Lp»
Aux —Lpg

Aux —*-‘-?Lpz

Lp; —= Bu

Lpp —¢ Bu

Lpy —%= Lps = Lpp—& Bu —& Lpy
Lpg —= Lp; = Lpp —= Bu —e Ipyy
Bu:= BUFFER MEMORY

Aux:= AUXILIARY MEMORY
Lpy := FIRST LOOP (8 possible locations)
Lps := SECOND LOOP (8 possible iocations).

All

rotary switch: DISPLAY SELECTOR
A detailed illustration of the internal

(control #

TRANSFER and RETRANSFER operations aré selectable by a single
).

BUS STRUCTURE and the different

TRANSFER/RETRANSFER SOURCES/DESTINATIONS related to the different
switch positions is given on the next page.




1.8 INTERNAL BUS STRUCTURE OF WSD-690-SYSTEM.
TRANSFER [LOOP ¥ 1 MONITOR 2
s BUS
ey & 1 UG = >
APT-sign. LLD MONITOR 1 :
=] OGUTP, |
from b= A Mux —:lTZE}
recejver
1 LOOP &2
= L=
RETRANSFER BUS =, I
Fig.3: Internal BUS structure of WSD-690-SYSTEM.
The above block diagram shows the memory-bus-structure of the WSD-690rx.
The received signal is fed at slow (real-time) data rate into Bu or Aux
memory, as front panel selected (switch (5) ).
A LOOP INPUT MULTIPLEXER is provided to select Bu or Aux memory as
input source to the LOOP MEMORIES for FAST DATA TRANSFER.
The contents of LOOP #1 is always output via the "MONITOR 2" rear
panel connector . "MONITOR 1" is the universal output that can be
switched to:
Bu output ,
Aux output , >(via LOOP INPUT MUX, see Fig.3)
Lp; output ,
Lpy output and in addition to a grayscale generator or
a level indicator circuit (not shown ).
The RETRANSFER BUS feeds the BUFFER MEMORY from the OUTPUT
MULTIPLEXER, i.e. Lpy, Lpp and Aux memory contents can be routed
back to Bu memory.
1.9 TABLE OF DISPLAY SELECTOR CONTROL FUNCTIONS:
DISPLAY Receiving signal | MONITOR 1 TRANSFER | RETRANSFER
SELECTOR is written into will display from ... to | from ... to
position LR e T
AUX AUX MEMORY AUX MEM. AUX to LOOP 1| AUX to Bu
Bu Bu MEMORY Bu MEM. Bu to LOOP 1 | Clears Bu
Lpy Bu MEMORY LOOP 1 Bu to LOOP 1 | LOOP 1 to Bu
LPZ Bu MEMORY LOOP 2 Bu to LODP 2 | LOOP 2 to Bu
GrSc Bu MEMORY Grayscale GrSc to Bu
Level- Bu MEMORY Levelindicat.
Indic.

DISPLAY SELECTOR CONTROL FUNCTIONS
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3.3

FRONT PANEL CONTROLS AND INDICATORS ( IN DETAIL) .

Page 5 shows all front panel operating controls and page 6 gives
a short description of their use. More detailed information related
to these controls is listed below:

@ VOLUME

Adjusts loudness of internal loudspeaker, does not affect picture
guality..

@ CHANNEL : rotary switch.

Selects METEOSAT or NOAA receiving mode and selects the
NOAA frequency channel. The following switch positions are

provided: MetS := METEOSAT reception (or GOES or other
geostationary satellites using the same
transmission system).

1 := VHF CHANNEL 137,500 MHz , NOAA 10.
2 := VHF CHANNEL 137,620 MHz , NOAA 9,
3 := VHF CHANNEL 18%88# MHz |,
.8

4 := Free positions for future satellites.

(3) Rel. Fieldstrength ; pA-meter.

Indicates relative fieldstrength of satellite signal being received
and shall be observed during dish antenna adjustment to find the
correct antenna direction to the satellite.

@ CH / Lp ; 2-position toggle switch.

This switch selects the METEOSAT dissemination channel 1 or 2.
Channel 2 = 1694,5 MHz; Channel 4 = 1691,0 MHz., , 47"

An additional LOOP-SELECTION FUNCTION can be added to this
switch by inserting a jumper wire inside the WSD-690rx unit, which
will cause all preprogrammed CH.l-formats to be transferred into
Loop 1 and all preprogrammed CH.2-formats to be transferred into
Loop 2 ( if fitted). Information about the jumper location is given
further below.

Note: The METEOSAT Channel selector switch has been placed in the
left section of the front panel where the controls for setting the
programmable timer are situated, because also the METEOSAT-
-CHANNEL-NUMBER can be programmed into the timer program
memory for automatic channel switching during timer controlled
operation of the system.

@ Display Selector ; rotary switch / 6 positions.

This switch controls several memory input/output functions:

a) Selects video signal to be sent out . via "MONITOR 1"
rear panel jack:

Aux := Auxiliary memory output, Lp2 := Loop 32 ’
Bu := Buffer memory output, Gr5c:= Grayscale generator,
Lpl := Loop 1 Lev.Ind.:= Level Indicator.



@ Display Selector , continued.

b) Determines whether Aux memory (position "Aux") or Buffer memory
(all other positions) is used as input memory for the receiving signal.

c) Selects source and destination for the manual TRANSFER function,
operated by pushbutton @: In position "Aux", aux memory
contents will be transferred to LOOP 1, in position "Bu", buffer
memory contents will be transferred to LOOP 1, the same in the
positions "Lp 1", "GrSc." and "Level Indic.". If "Lp 2" is selected,
buffer memory contents can be transferred to LOOP 2 (if fitted).

Note: The exact internal LOOP memory destination is determined
by the setting of the active gode switch in the "LOOP COMPO-
SITION" code switch array

d) Selects source and destination of the RETRANSFER function
operated by pusbutton @ : In position "Aux" retransfer is
possible from Aux memory to Buffer mem. , in position "Bu"
the Buffer will be cleared. In position "Lp1" retransfer from
LOOP 1 and in position "Lp," from LOOP 2 to Buffer memory
is possible. The other two positions are identical with "Lpq"
regarding the RETRANSFER function.

Note: The exact internal LOOP memory source for RETRANSFER
is determined by the setting of the active code switch in the
"LOOP COMPOSITION" code switch array

A summary of the different functions of the Display Selector is
given in table 1.9.

(6) LOOP COMPOSITION , LED row with code switch array.

The eight loop positions -indicated by the eight LED's- can be
associated with any loop memory by setting the respective code
switches,

By setting a zero into the next higher position, the loop can be
limited to any length shorter than eight steps.

Setting two adjacent code switches to the same number will
produce an elongated display of the specific memory.

The code switches can be programmed for reversed or shuttling
display of the weather process.

Note 1: Manual transfer takes place into the loop memory location
selected by the active code switch (below the lighting LED).

Note 2: Retransfer take place from the loop memory location selected
by the active code switch.

Note 3: Depending of the setting of the Display Selector , LOOF 1 or
LOOP 2 is controlled by the LOOP COMPOSITION switch array.

@ ANIMATION , toggle switch, 3 positions.
Activates time lapse animation of loop memories.

3 positions: middle position := Animation is switched off.
"man." := Flipping the toggle to the right
advances the loop by one step.
Gl - := In the left position with the toggle

pointing to the LED row, the loop .is
continuously scanned by a variable
clock (control (8) ).



. ANIMATION SPEED ; control knob.
Adjusts animation speed of displayed loop.

Full Loop / 1-4 / 5-8 ; 3-position toggle switch.

Selects display of the full loop or two smaller (half) loops.

This switch provides a means of selecting two small loops without
modifying the setting of the code switches , thus allowing
effective comparison between the two loops (f.e. IR and VIS).

3 positions: "full® := full loop, mem. 1 ... max. 8./
"1 - 4 " := first half loop, mem. l... max. 4.
"5 - 8 " := second half loop, mem. 5 ... max. 8.
Note: This switch affects both loops,1 and 2.

@ ENHANCER 1, 16-position code switch.

Selects enhancement curve applied to "MONITOR 1" rear panel video
output connector,

(11) ENHANCER 2 , 16-position code switch.

Selects enhancement curve applied to "MONITOR 2" rear panel video
output connector (Loop 1 output).

(12) 50 Hz - 60 Hz , 2-position toggle switch.

Selects 50 Hz or 60 Hz video output signal on both video outputs.
In order to get a flicker-free display, 60 Hz should be selected.

However, if external 50 Hz video equipment like video recorders or
video printers shall be used, the 50 Hz -position can be selected.

Note for users of the P60U video printer: The printer can operate

either on B0 or on 50Hz (rear panel switchable). However, in the

60Hz mode (525 lines), several lines at the top of the picture will
not be printed, whereas in the 625-lines-mode (50Hz) the picture
will be printed completely without loss of information.

@ START , pushbutton.

Pressing this button will start writing of incoming picture information
into buffer or aux-memory (as selected by DISPLAY SELECTOR switch @]

Note 1: Operating this pushbutton is only necessary to start reception
of NOAA APT-signals. On METEOSAT reception START and PHASING
is automatically executed during receipt of the startsignal which is
transmitted at the beginning of each METEOSAT picture.

Note 2: When the button is pressed, phasing is automatically executed

by detection of the line sync burst, which is always present in the NOAA
APT-signal. If once correctly started, the signal will not go out of phase
during the full satellite pass, even if there are signal drop-outs.

@ BRIGHTNESS ; screwdriver adjustable control.

Adjusts brightness level of incoming signal before memorizing (DC level
to A/D converter).

@ CONTRAST ; screwdriver adjustable control.

Adjusts amplitude of incoming signal before memorizing .

Note to controls @ + @ : Once correctly set, there is normally no need
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to modify the setting of these controls. However, due to temperature
variations and aging of the equipment it may be necessary to adjust
these controls from time to time. For easy checking of proper
adjustment, a LEVEL INDICATOR FUNCTION with display via the
video monitor is provided: Set the DISPLAY SELECTOR switch to
"Level-Indic." During reception of the METEOSAT start or stop tone
the displayed sine wave should fill the full picturg area without
having flat tops. If this is not the case, adjust @ and until
such a display is achieved.

Note: If BRIGHTNESS control @ is incorrectly set, proper start
and phasing of the METEOSAT signal cannot be guaranteed.
WIDTH ; screwdriver adjustable control.

Adjusts horizontal width of incoming picture information during reception
(before memorizing). If correctly set, the line sync burst ( vertical bar
with thin black and white lines) just disappeares behind the left

margin of the picture field during METEOSAT reception.

Once correctly set, there is normally no need to modify the setting

of this control. However, due to temperature variations and aging of

the equipment, slight corrections may be necessary from time to time.

@ STOP SELECT (lines) ; 5-step rotary switch.

Selects the number of lines after which writing stops automatically
and waits for the next startsignal. Thus it can be determined which
512-line part of the 800-line METEOSAT picture will be stored.

5 switch-position are provided:
512 lines := Stop after 512 lines, i.e. the lower part will be stored:
640 lines :
B0O0 lines :
full 800 lines :

Stop after 640 lines, i.e. the middlepart will be stored:
Stop after 800 lines, i.e. the upper part will be stored;

Stop after 800 lines, but nearly the full METEOSAT
format will be stored with a slight reduction in vertical
resolution, because every third line is left out.

I

STOP := Permanent STOP; as long as this position is selected,
any reception of picture information is interrupted, even
timer controlled reception.

The STOP SELECT switch provides an additional function: SINGLE STOP,
i.e. reception stops immediately but starts again when the next startsignal
is received (METEOSAT start tone or START button pressed).

SINGLE STOP is released by rotating the STOP SELECT knob to an
adjacent position and back to the old position.

Note 1: Due to the TV standard (525 or 625 lines) it is not possible to
display a full 800-line METEOSAT image without loss in vertical resolution.

Note 2: Automatic stop after a selected number of lines is only
operational during METEOSAT reception, when receiving NOAA satellites,
reception must be stopped manually.

Note 3: The STOP SELECT SWITCH has been placed in the left section

of the front panel where the controls for setting the programmable timer
are situated, because also the STOP SELECT FUNCTION can be programmed
into the timer program memory for automatic selection of a specific
picture area during timer controlled operation of the system.
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TRANSFER; pushbutton.

Pressing this button will immediately transfer the contents of the input
memory (Aux or Buffer) to the LOOP memory being selected by the
active code switch 9 . Input memory contents will be retained, so
that multiple transfer operations to different LOOP memory locations
are possible. Detailed information about transfer sources and destinations
are given in table 1.9.

TRANSFER can be operated at any time without disturbing normal
reception.

RETRANSFER: pushbutton,

Pressing this button will shift the image from the LOOP memory location
being selected by the active code switch (IE:FB to buffer memory. LOOP
memory contents will be retained.

With the DISPLAY SELECTOR switch in position "Aux", aux-memory
contents can be shifted to buffer memory with aux-memory contents being
retained.

For detailed information about RETRANSFER sources and destinations

see table 1.9 .

The main purposes of the RETRANSFER FUNCTION are:
a) to make LOOP memory contents available through the digital output,
which has only access to Aux and Buffer memory.

b) to reverse a picture being "upside-down" in one of the LOOP memories,
because reversal can only be applied to Aux and Buffer memory ( f.e.
GOES formats are disseminated reversed through METEOQOSAT).

ROLL; pushbutton,

When pressing this button Aux- and Buffer-memory contents will be
shifted in the vertical direction.

Important note: Do not operate this button before writing into the
input memory has been stopped. Otherwise partly damage to the
already stored image may result.

@ N-S5/85 - N; 2-position toggle switch.

North-south / south-north reverse switch; turns pictures in Aux and Bu
memory upside-down and shall be set according to the flight direction

of the satellite during NOAA reception. During METEOQOSAT reception the
5-N -position is used, except if GOES formats are received .

This reversal switch can be operated at any time without disturbing normal
reception.

Note: The image will be transferred to the LOOP as selected by this
switch.

IR/ VIS / IR + VIS; 3-positions toggle switch.

This switch, which is only operational during NOAA reception, selects
whether infrared (IR) or visible (VIS) information or both (IR+VIS)
will be received and stored,

3 positions: "IR":= The IR portion of the NOAA APT signal is written
into Bu or Aux memory as selected by switch @
"ViS":= The VIS portion is written into Aux or Bu memory
as selected by switch .
"[R + VIS":= IR is written into Bu and VIS into Aux_memory,
independent of the position of switch

Note: For correct relation of the switch positions to IR and VIS, proper
START must have been executed by pressing pushbutton @
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@ PROGRAMMABLE CLOCK TIMER DISPLAY ; 4-DIGITS, 3 POINTS.

Displays time (UTC) and program memory data. The left two digits are

a standard 24-h display. Due to the METEOSAT formats being transmitted
in 4-minute-intervals, only 4-minute segments of the hour are used in

the WSD-630-timer. The 15 segments of the hour are displayed as
hexadecimal numbers: 0,1,2,3,4,5,6,7,8,9,A,B,C,D,E. 0 stands for the first
METEOSAT format transmitted at 2 minutes after the full hour, 1 stands
for the second format starting at 6 minutes after the hour, etc.

1

displays programmed loop

gﬁ;ﬂrﬁ: ‘ — memory location
Display. EU T indic.point, lights if
| e=rpi printing is programmed
il

= indic. point, lights if
oy separation point CH.Zisprogrammed

(continuous light) 4-minute segment
of the hour (hex)

SELECT PROGRAM; 2-position toggle switch.
Selects timer program memory bank 1 or 2. The timer program memory
capacity is 720 bytes, arranged in 2 switchable banks, 360 bytes each.
360 bytes are sufficient to program one complete 24 h cycle (24 x 15).
(25) TIMER ON-OFF , STOP CLOCK; 3-position toggle switch.

Activates automatic, timer controlled storage of METEOSAT pictures.
Stops clock during programming and clock-setting procedure.

In the "timer on" position the system is controlled by the timer program,
however the timer will only become active during time intervals with
stored program information (loop memory destinations), in between normal
manual operation of the system is possible.

In the middle position the timer is disabled.

In the down position ("STP clck") the clock is stopped for time setting
and programming.

TIMER ON; indicator LED .
Lights when timer controlled operation is switched on,

@ SET HOURS; pushbutton.

Press to increment hours by one.

SET S5EGMENTS; pushbutton.
Press to increment segments by one,

@ SELECT LOOP MEMORY TO PROGRAM: rotary switch, 9 positions.

Selects loop memory for timer programming. The zero is the neutral
number and must be programmed into all hour-segments during which
the timer shall be inactive. Therefore the zero-position is selected
during the clearing process of the program memory which has to be
executed before writing a new programm.

PRINT: ON - OFF; 2-position toggle switch.

Set to "ON" position if a print instruction shall be programmed into the
program memory. Automatic printing will only start,if together with
print instruction a loop memory location (not zero) is programmed.
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PRINT , continued :

If the automatic printing function is not required, but the optional
second LOOP MEMORY is fitted, a LOOP SELECTION FUNCTION can
be given to this switch by inserting a jumper wire inside the
WSD-690rx unit. Information about the jumper location is given
further below.

@ PROGRAM; pushbutton.
Pregs to program the information preset by the switches @ .
@ : @ ; @ into the timer program memory.

@ DELETE; pushbutton.

When pressing this button all program memory locations are scanned by
a very fast rate. pressed together with the "PROGR." button with
selector switch in the zero-position the selected program memory
bank will be cleared.

Note: When pressing this button the accurate time display is lost and
the setting of the clock has to be renewed.
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SECTION 4.

OPERATING THE WSD-690rx.

RECEIVER SECTION. he receiver section of the WSD-690rx is controlled
by the two knobs ( @ ) in the right section of the front panel.

Switch @ is the VHF-CHANNEL SELECTOR SWITCH and METEOSAT/NOAA
MODE SELECTOR. For METEOSAT reception it has to be set to "MetS."
The METEOSAT CHANNEL SELECTOR is located in the left part of the
front panel : toggle switch . During setting up and first check of the
equipment, it should be set to up-position "CH.1", because CH.2 does not
continuously transmit.

The other eight positions of the VHF-CHANNEL-SELECTOR (2) select
VHF-CHANNELS of POLAR ORBITER SATELLITES, like NOAA. Internal
mode switching of the APT decoder and antenna selection is executed
automatically. The receiver is supplied with the following frequency
channels:

POSITION POSITION =
1 137,500 MHz 5 137,400
5 137,620 6 137,850
3 13788877s| MHz 7 S MHz
4 137,300 8

Crystals for any frequency in the 137 ... 138 MHz range can be supplied
by WRAASE-electronic.

Control @ is the volume control for the built-in speaker. It does not
affect the picture quality.

The relative_fieldstrength of the satellite being received is indicated on
the meter . It is strongly recommended to watch the meter during
dish antenna adjustment to find the correct direction to the METEOSAT
satellite (maximum meter reading).

RECEIVING METEOSAT.
Set the "CHANNEL" rotary switch (2) to MetS ,

If no timer controlled operation is desired, make sure that the "Timer"
switch is in "off" (middle) position. (LED (@6) does not light).

Set switch (2) "CH./Lp" to the desired METEOSAT CHANNEL (normally 1).

Set the"DISPLAY SELECT" switch to "Aux"™ or "Bu" , depending in which
memory the received picture shall be written. (Normally "Bu").

Decide which part of the image shall be stored and set "STOP SEL."
accordingly. Normally "800" is used. See Section "FRONT PANEL CON-
TROLS AND INDICATORS" for further information about switch

Check from time to time that the signal sounds clear and noise-free and
the needle of the rels fieldstrength-meter @ is in the upper half of the
scale.

The continuous METEOSAT transmission will be received via the selected
memory (Bu or Aux) and dispayed via the "MONITOR 1" rear panel jack.
Each new image will erase and replace the old image line by line.
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While continuous reception is achieved thru BUFFER or AUX memory,
specific images can be retained by transfer to one of the LOQOP-
MEMORIES either manually by pressing the "Transf.™-button @ or
automatically controlled by the timer clock.

MANUAL TRANSFER can be released at any time and the image will
be transferred as it is in Bu or Aux memory. MANUAL TRANSFER
takes place into the LOOP MEMORY LOCATION selected by the active
LOOP COMPOSITION CODE SWITCH . Note that only the code
switch under the lighting LED is operational.

TIMER CONTROLLED TRANSFER is automatically executed in the moment
when writing into Bu or Aux memory stops (i.e. the picture has been
completely received). The LOOP MEMORY LOCATION is then selected

by the TIMER CLOCK PROGRAMM (and independent of the setting of

the "Loop Composition" switches). Note, that timer-controlled transfer
will only be executed, if the Timer is switched on (LED lights).

LOOP MEMORY CONTENTS can be viewed either via a separate monitor
connected to the "MONITOR 2" output jack on the rear panel or on the
same monitor ("MONITOR 1" output), if DISPLAY SELECTOR @ is set
to "Lp1"™. (Reception of the continuous METEOSAT transmission will
continue undisturbed thru the BUFFER memory).

SIGNAL LEVEL ADJUSTMENT.

For getting best and equal picture quality over long periods it is important
to be able to monitor the input signal levels in order to be able to mak
slight _adjustments of the CONTRAST and BRIGHTNESS levels (controls @
and @ )}, if necessary.

A built-in LEVEL INDICATOR CIRCUIT provides level indication on the
videomonitor if DISPLAY SELECTOR switch @ is set to "Level-Indic.".
Then the monitor is performing the function of an oscilloscope with a
vertical time scale and a horizontal amplitude scale. The left and right
limits of the white display field represent the upper and lower level
limits. Note, that the display will be reversed by the North-South-Re-
verse Switch

The CONTRAST CONTROL adjusts the signal amplitude and the
BRIGHTNESS CONTROL {1 the DC-level, i.e. it shifts the display
horizontally to the right or left. (Controls are screwdriver operated).

Correct setting of these controls can be best checked during START or
STOP TONE transmissions of the METEOSAT , because the display should
then show a sine wave at maximum amplitude. The sine wave should
just fill the display field without having flat tops.

For special purposes it may be desirable to choose a different setting
of the contrast and brightness levels, f.e. when low contrast pictures

are received or if a special enhancement shall be applied to specific

grey levels. In all cases, the LEVEL INDICATOR is helpful to find the
desired level configuration and to return to the standard setting.

Examples are show on the next page.

Note: When LEVEL INDICATION is selected on DISPLAY SELECTOR @
normal operation of the system is continued, i.e. the receiving signal

is written into BUFFER memory and automatic TRANSFER is executed
as preprogrammed,

Correct setting of the BRIGHTNESS level is necessary for proper START
and PHASING of the METEOSAT pictures.
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Fig. 7:

LEVEL INDICATOR DISPLAY during METEOSAT START TONE transmission.
CONTRAST and BRIGHTNESS correctly adjusted.




4.4 LOOF COMPOSITION

The code switch array @ allows composition of film loops of any length in
any order. There is a maximum of 8 positions in the loop which are represented
by 8 LED's. To each of the LED's any memory can be associated by the code
switch underneath the LED. A "0" in the row will reset the loop to the first
LED-position.

The loop memories are filled up according to the timer clock program.
Independent of the order programmed in the timer, any other order can be

chosen for display. Pictures can be left out or doubled for extended display, even
reversed or shuttling display can be selected.

Manually operated step-by-step-display of the loop is achieved by flipping the
toggle of switch to the right. Setting this switch to the left position

will start automatic scanning of the loop. Scanning speed can be varied by

the "animation speed" control knob @ from about 0,5 to 10 pictures per sec.

Example 1: Display memories 2,3,7 as a loop

| [ ]
23‘? l]]!XIXXIIXI X:= don't care

Example 2: Display memories 1,2,3,4,5 as a loop with elongated display of
the last picture which is in memory 3:

1‘2 3|3 4i5inix

Example 3: Display 2,4,6,8 as forwards-backwards-animation (shuttling)
with memory 6 containing the latest image:

812 4/616 1412 |0

Switch is provided for recalling 2 different (smaller) loops without
the need of setting the code switches to a different combination.

It selects display of either the full loop ( mem. 1 ... 8 ) or the first

half loop (mem. 1 ... 4 ) or the second half loop (mem. 5 ... 8 ).

If the timer clock is programmed so that the 2 loops are recorded in

these memories, the display of the two loops can be selected by a flip of

the switch and therefore it is easy to compare both.

To take most advantage of this feature it is recommended to use one half loop
for the D2 format (IR) and the other half loop for CO3 (VIS). During night

the D2-loop can be extended to all 8 memories,

The loop-splitting is also available for smaller loops of 2 or 3 memories,

10x. example: first loop will be mem, 1,2,3,

second loop mem.5,6,7

112 3| 0X XX X
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4.5 ADDITIONAL LOOP MEMORY (optional)

Tl_Je WSD-690rx has provision for an additional LOOP MEMORY BOARD
with another eight image memories, which can be retrofitted.

By fitting an internal wire jumper connection automatic timer controlled
LOOP SELECTION CAPABILITY can be achieved. Depending on the jumper
position either the METEOSAT CHANNEL SWITCH "CH./Lp® or the
"PRINT" switch can be used for programming LOOP #1 or LOOP #2.
Information about the jumper location is given further below.

MANUAL TRANSFER and DISPLAY of the SECOND LOOP is selected

by DISPLAY SELECTOR-position "Lp 2". (See table "DISPLAY SELECTOR
CONTROL FUNCTIONS" on page 3).

If "Lpo®™ is thus selected, also the LOOP COMPOSITION code switch array
does control the SECOND LOOP.

Fig.B Location of jumper wires on main pc-board for LOOP #2 selection
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]2 adds LOOP #2 SELECT FUNCTION to "PRINT ON " -pos. (switch 30
J1 adds LOOP #2 SELECT FUNCTION to "2"-pos. of "CH/Lp" switch (4)

4.6. ENHANCER OPERATION

The WSD-690rx contains two independent ENHANCER CIRCUITS, which are
associated with the two independent video outputs. Both enhancers are pro-
grammed with the same set of 16 enhancement curves. Code switch
(enhancer #1) controls the enhancement curve applied to the "MONITOR 1"
("all MEM's") rear panel video output, switch (enhancer. #2) that one
applied to the "MONITOR 2" output (LOOP 1). Thus different enhancements
can be applied to the same image or LOOP and can be simultanuoulsly
viewed on the two monitors. The effect of the different enhancement curves
can easily_be checked by switching to the greyscale generator (Display
Selector | <
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PROGRAMMABLE CLOCK TIMER.

GENERAL.

The WSD-690rx- system contains a 24-h-PROGRAMMABLE TIMER which
allows automatic strorage and/or printing of METEOSAT pictures. All
LOOP MEMORY LOCATIONS can be individually accessed by the timer
program. The timer contains sufficient memory capacity to cover the
full 24-h METEOSAT SCHEDULE with 2 different selectable programs.

Beside the loop memory selection, four more functions can be automati-
gally executed by the timer program : STOP SELECT, METEOSAT CHANNEL
SELECT, LOOP SELECT, PRINT. (LOOP SELECT must be combined with
CHANNEL SELECT or PRINT).

For increased programming efficiency thebuilt-in 24-h-QUARTZ-CLOCK
is only advanced every 4 minutes instead of every minute. Thus the hour
is divided into 15 segments, which are displayed as hexadecimal numbers.

SEGMENT DISPLAY stands for METEOSAT IMAGE,
starting at ... minutes after the hour

6
10
14
18
22
26
30
34
38
42
46
50
54
58

0 O m s © 0N ® O e W N =D

o]

For further information about the CLOCK TIMER DISPLAY see section
"FRONT PANEL CONTROLS AND INDICATORS".

The CLOCK-DISPLAY is directly coupled to the PROGRAM MEMORY
ADDRESS , i.e. each combination of the left three digits represents

a program memory location. For the purpose of setting and programming,
the 4-minute clock pulses can_be disconnected from the main timer
circuit by lowering switch @ to "STP. clck." - position.

programming procedure, the two pushbuttons "SET SEGM." and
"SET HRs" @) are provided.

When pressing the "PROGR." button @ , the information, presetted
by the switches "SEL. LOOP MEM. to progr." @ + TETOP BEL." @.
"CH/Lp" @l) and "PRINT" @is transferred into the program memory
location represented by the displayed time segment,

For incrementing the segment- and hour-counter during sett% or
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ELECTROMNIC

Fig.9: Programmable
Timer Controls

WED-690 rr

Timer CH/Lp PRINT

PROGRAMMING PROCEDURE

Before starting programming procedure it is recommended to prepare
a program list as proposed below:

HOUR | SEGM.| FORMAT | MEMORY | STOP SEL. |CHANNEL | PRINT
00 2 1 800 1 -
00 8 5 full 800 2 on
0o A 2 800 1 -
01 2 3 800 1 -
01 A 4 80O 1 -
02 2 1 800 1 -
02 A 2 800 1 -
02 E i full 800 2 -

Programming procedure:

(1) STOP CLOCK : Set switch @ to down position "STP clck",

(2) SELECT PROGRAM MEMORY BANK 1 or 2 by switch .

(3) CLEAR the selected progr. mem. bank: Press DEL.

together with PROGR. with

SEL. LOOP -MEM. @9 in position "0" .
for about one second.

(4) Step to TIME SEGMENT to be programmed [@ and @}

(5) SET SWITCHES @9 , (7, (d) and @0

(6) PRESS PROGRAM BUTTON @

(7) VERIFY correct programming of LOOP MEMORY, CHANNEL
and PRINT by checking the display.

(8) Select next TIME SEGMENT to be programmed.

It is not necessary to program the time segments in a special order.
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ERASING A PROGRAM MEMORY LOCATION.

(1) Step display to the time segment to be erased.

(2) Set @9 "SEL. LOOP-MEM. to progr." to ™0 ",
(3) Press "PROGR." button @)

(4) Verify proper erasing by checking that the MEMORY

DISPLAY (most right digit) shows ™0".

MODIFYING A PROGRAM MEMORY LOCATION.

(1) Step display to the time segment to be modified.

(2) Set switches . @ - @ and @ to the new position.
(3) Press "PROGR." button (31)

(4) Verify proper modification by checking the display.

SETTING THE TIMER CLOCK TO UTC.

The accuracy of the internal quartz clock is about + 5 seconds per week.
The clock should be set so that the segment-display advances in the middle
of the 27-seconds pause between two METEOSAT image transmissions.

Thus there are ** 14 seconds to overcome deviations of the quartz frequency.

For setting the timer clock, first stop the clock by lowering switch @
to "STP clck." position. Check the UTC time on any reference clock,
step the display to the next time segment and listen to the METEOSAT
signal. Wait for the STOP SIGNAL of the current transmission and

about 15 seconds after the STOP SIGNAL SET SWITCH @ to the
MIDDLE or UP position to START the clock.

Note 1: Setting of the clock has to be renewed after each PROGRAMMING,
ERASING or MODIFYING of the program memory.

Note 2: Due to variations of the quartz frequency the accuracy of the
time display has to be checked at least every 3 weeks and corrected
if necessary.

Note 3: Accuracy requirement is only * 2 minutes, if all programmed
images are received on METEOSAT CH. 1 and the "full 800" STOP SELECT-
FUNCTION is not used either preprogrammed nor during continuous
reception . The point of time when the segment-display advances can then
be set to about 1 minute after the START SIGNAL.

Time accuracy check-intervals can then be extended to 4 months.

ADDITIONAL INFORMATION ABOUT TIMER OPERATION

Even if switched on by switch @ , the timer program has only power
over the receiver-system during those time-segments which are programmed
by a LOOP MEMORY LOCATION NUMBER different from ZERO, i.e.

in the timer-on-condition the system continuously reads the programmed
loop memory location number and it only reacts if a number different
from zero is present. Therefore all unused time-segments have to be

set to loop memory location "zero" which is neutral.

If NOAA reception is selected by switch{:} . the timer is disconnected
from the receiver-system regardless the position of switch
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4.14 RECEIVING NOAA APT SIGNALS.

For NOAA reception set the CHANNEL SELECTOR switch to the
desired channel. Use switch to select infrared (IR), visible (VIS)
or both (IR+VIS). If "IR+VIS" is selected , the VIS image is written into
BUFFER and the IR image into AUX MEMORY.

If only VIS or only IR shall be recorded, select AUX or Bu memory,
whichever is preferred.

As soon as the satellite signal has come up to a noise-free tone, press
the "START" button @ Phasing is then automatically executed by
detection of the line sync burst. The signal will not go out of phase
during the full satellite pass, even if there are complete signal drop-outs.

Set switch @ N-5/5-N according to the expected satellite passing
direction. If wrong selection has been made, the switch can be operated
any time during image reception without affecting already received image
data.

Whenever desired, already received image data can be transferred tg any
LOOP MEMORY LOCATION by operating the "TRANSFER" button @
Select the LOOP MEMORY LOCATION by setting the active code switch
under the lighting LED 0 to the desired number before pressing the
"TRANSF." button.

As soon as the most interesting part of the satellite pass has been
received, writing should be stopped by switch to avoid erasing of
the image by noise or unwanted picture information.

Note 1: The first four positions of the "STOP SELECT" switch @ are
not operational during NOAA reception.

Note 2: The PROGRAMMABLE TIMER is disconnected from the receiver
system in the NOAA mode.

4,15 AUTOMATIC PRINTER OPERATION

For automatic timer controlled printing an additional wire connection
(beside the video cord) from the WSD-890rx rear panel DIN jack "PRINTER"
to the "REMOTE" jack on the front of the printer is necessary.

If automatic printing is desired, the "PRINT" switch has to be set

toc the "ON" position during the programming procedure (see chapter 4.9).
Note, that in addition a LOOP MEMORY LOCATION different from zero has

to be selected, even if the image to be printed is not needed in one of

the LOOP MEMORY locations . It is recommended to select the LOOP MEMORY
LOCATION which is filled up next after the print command anyway.

Thus confusion by the unwanted image in the LOOP can be reduced to a
minimum,

Note: Keep the "PRINT" switch @ in the "off" position during normal
operation of the system, otherwise every image will printed.

When leaving the system with automatic printing programmed, make sure
that the printer video cord is connected to the "MONITOR 1" output
and the "DISPLAY SELECTOR" switch (5) is set to "Bu" or "aux" position.
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415 USING THE DIGITAL OUTPUTS

In the WSD-690rx-system two DIGITAL OUTPUTS are provided, which are both
parallel outputs of digital image data . Each picture element ("PIXEL") is
represented by a 6-bit wide parallel data byte, coded in the BCD code, i.e.
the 64 grey levels are represented by the binary numbers 000000 (black) to
111111 (white).

The REAL TIME DIGITAL OUTPUT (upper socket) supplies the image data as
they are received in real time. To control data transfer to the external
equipment, the pixel-clock (PIN 12) and a START/STOP + LINE START SIGNAL
(PIN 5) is supplied. The external equipment must accept the data in the given
speed of 0.48 ms per pixel (512 pixels per line).

The "FROM BU-MEMORY" DIGITAL OUTPUT supplies the image data as they

are stored in the BUFFER MEMORY.

Data from this output are only available after reveiving (writing) of new

information has stopped (either automatically or manually by switch Y

In addition the METEOSAT signal should be disconnected from the receiver

section during digital data transfer by simply setting the CHANNEL SEL. switch
to any position different from "MetS".

Data transfer will be controlled from the external equipment by two signals:

The pixel clock (to PIN 12 ) and the START/STOP signal (to PIN 5).

As long as PIN 5 has H-level no data transfer is possible. When set to L-level
data transfer is enabled and starts with the next pixel clock pulse applied to
PIN 12 with the first (most left) pixel of the first line (on screen top).
With each pixel clock pulse the internal pixel counter is incremented by one
thus presenting all pixels of the line one by one at the output pins. After

all 512 pixels of the first line have been scanned through the next line is
automatically selected by pixel clock pulse 513 and so on. After 262144 clock
pulses the complete contents of the buffer has been transmitted.

During data output the BUFFER MEM. DISPLAY will move (scroll) line by line in
the vertical direction thus showing the line being transferred always on the top
of the image field (similar to the receive mode).

Pixel clock frequency can be as slow as desired, the upper limit is 100ps (10kHz).

Before starting data transfer from buffer memory the "ROLL" button can
be operated to move the desired starting line to the top of the screen.

All signals on the DIGITAL OUTPUT sockets are TTL.
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Fig.10: DIGITAL OUTPUTS: Assignment of connector pins and timing diagrams
REAL TIME FROM BU-MEM.
DIGITAL OQUTPUTS 4 | GROUND GROUND
5| LINE START OUT | START/STOP
6 | bATA B OUT DATA B OUT
9 10 11 12 13 14 15 7 | DATA D OUT |DATA D OUT
: 8 | DATA £ MSB OUT | DATA F MSB oUT
R L] . - L] - - i
BAL TR / B 12 | PIXEL CLCK OUT |PIXEL CLCK INPUT
] 13| DATA A LSB OUT |DATA A LSB OUT
L : 2 ; : : : ? 14 | DATA C oUT 'DATA C OUT :
; 15 | |
i — 1 DATA E OUT | DATA E OUT =20
BU-MEMORY R ALL SIGNALS HAVE TTL LEVEL
15 14 1312 11 10 9

REAL TIME DIGIT!L GI}TPHT

PIXEL CLOCK OUT {from WSD-590rx)

1

]

\_/‘FIN 12

PINS 13,6,14,
. . 7.15.8
MTVER T
i, 'g f / valid data
r lr'L l. ).
LINE START OQUT
 (from WSD-690r) sl
STOP ! ’ ‘
(nc reception) PINS
| 3 i
START Hi.dms —4 250 ms i ey |
— == IMAGE 35
PIN 12
o u
= 100us PINS 13,6,14,7,
15,8.
valid data
START/STOP: (to WSD-690rx)
STOP
PIN 5

START
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ENHANCER PROM 2 LISTING

QOO0
O010:
Q020:

Q0
02
20

0030: 27

0040: 00 00 00 00 Q0 00 00 00 O

00 00 00 00 00 Q0 00 Q0 00 00 00 00 00 00 00
05 07 OA OC OF 11 14 16 19 1A 1B 1IC 1D 1E 1IF
21 22 23 24 25 26 27 2B 29 2A 1D 1D 1D 27 27
01 01 OF OA 14 iE 28 32 3C 3C 3C 3C 3C 3C 3C

00 04 OA 10 1& 1C 22 28 2E 34 XA 3IF 1D 1E 1IF
21 23 24 25 27 28 29 Z2A 2B 2C 1E 1E 1E 1\E 27
27 27 11 11 00 00 10 20 30 3F 3F 3IF 3IF 3F 3F

OB OB OB OB OB OB OB OB OB OB OB OB OB OB OB
OB OB OB OB OB OB OB OB OB OB 04 04 00 00O 3F
31 26 21 18 OF QF OF OF OF OF OF OF OF OF OF
OF OF OF OF OF OF OF OF OF OF OF OF OF OF OF

00 04 08 OC 10 14 18 1C 20 24 28 2C 30 33 00
08 OC 10 14 18 1IC 20 24 28 2C 30 33 00 00 OB
£3 2F 37 37 3F 3F 3F 3F 3IF 3F 3F 3F 3F 3F 3F
F 3F 3F SF 3F 3F 3F 3F 3F. 3F 3F 3F 3F 3F 3F

Q0 00 00 00 00 00 0O 00 O1 02 03 04 05 06 07
OF Oon O OF 11 13 15 17 19 1C 1E 20 23 25 27
2B 2D 30 00 00 00 OC 11 146 1B 20 25 24 2F 34
3F 00 00 00 2A 2A 2A 3F 3F 3F 3IF 3F 3F 3F 3F

01 03 04 06 O7 09 OA OC OD OF 10 12 13 15 16
19 1B 1C 1k 1F 21 22 24 25 27 28 2A 2B 2D ZE

=0 Al Sl-832 32 33 33 34 34 35 35 346 36 37 37 ¢
=8 39 39 3A 34 3B 3B 3IC 3C 3D 3D 3E 3E 3F 3F ¢

00 01 O1 02 02 0F 03 04 04 05 0S5 0b 06 OF 07

08 09 09 DA 0OA OB OB OC OC OD OD OE OE OF OF
12 13 15 16 18 19 1B IC (E IF 21 22 24 2% 27
2A 2B 2D 2E 3031 33 34 345 37.-3%9.3A 3C 3D 3IF

0050: 00
Q0&60: 20
0070z 27
0080: OB
0090: OB
00A0: 36
00BO: OF
00CO: 00
00D0O: 04
O0EQ: 18
O0FQ: 3F
0100: 00
0110: 0B
0120: 29
0130: 39
0140: 00
0150: 18
0160: IO
0170% 38
0180: 00
0190: 08
01Aa0: 10
01BO: 28
OICO: 00
01DO: 15
01EQ: 1F
01F0: 24

01 02 04 05 04 0B 09 OA OC OD OE 10 11 12 13
16 18 19 1A 1C 1D 1E IF IF 1IF 1F 1F 1F 1F 1IF

JG

1B

FC

LOW
LINEAR

HIGH

- LINEAR

" HIGH/

1F 1F 1F 1F IF IF 1F 20 21 22 24 25 26 28 29 . LOW

2C 2D 2B 30 31 32 34 35 36 38 39 34 3C 3D 3IF 4

LINEAR



@000: 20 @1 02 03 V4 @5 06 @7 08 09 @A @B OC @D QE OF
@01@: 1@ 11 12 13 14 15 16 17 18 19 1A 1B 1C 1D 1E 1F
0 0020: 20 21 22 23 24 25 26 27 28 29 24 2B 2C 2D 2E 2F
@030: 3@ 31 32 33 34 35 36 37 38 39 3A 3B 3C 3D 3E 3F
P040: @1 @3 05 @7 @9 OB @D @F 13 14 15 16 17 18 19 1A
1 90S0: 1B 1C 1D 1E 1F 1F 20 20 21 22 22 23 24 24 25 26
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0080: 00 02 04 06 @8 QA OC @E OF 1@ 11 12 13 14 15 16
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P0AQ: 20 20 21 21 22 22 23 23 24 24 25 25 26 26 27 27
@0BO: 28 29 2A 2B 2C 2D 2E 2F 30 32 34 36 38 3A 3C 3E
QOCO: 00 00 00 0@ 01 01 02 02 @3 D3 04 04 05 U U7 @8
3 Q0D®: @9 @A OC @D QE 1@ 11 13 14 15 17 19 1A 1C 1D 1IF
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9100: 00 20 00 01 @2 02 03 04 @5 06 ©7 @7 08 09 OA OB
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@120: 25 27 28 29 2A 2B 2C 2D 2E 2E 2F 30 30 231 32 32
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0140: 00 20 00 20 00 00 00 00 00 00 00 00 00 OO0 00 0O
5 Q150: 00 00 00 @2 @4 06 @8 QA @C @QE @QF 1@ 12 14 16 18
@160: 1A 1C 1E 1F 20 22 24 26 28 2A 2C 2E 30 232 34 36
@170: 38 3A 3C 10 11 12 14 16 30 32 34 36 38 3A 3E 3F
Q180: P90 00 00 00 01 Q2 O3 04 04 @5 06 @7 @7 OB P9 OA
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4 p39@: 28 @8 09 @9 @A QA OB OB ©OC @C @D @D @E OE OF OF
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@3B0: 28 2A 2B 2D 2E 30 31 33 34 36 37 39 3A 3C 3D 3F
;5 23C0: 00 01 03 04 06 07 09 @A ©C OD OF 10 12 13 15 16
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Section 5 : CABLE CONNECTIONS: Antenna System / WSD-630rx

KD-137 ANTENNA 137 MHz

"TELO"-S1GM on top

50 cm

RGS8C/U AA-137

PREAMPLIFIER 137MHz

i . max. 100m RG58 C/U
— - e ————

REAR PANEL
OsC.ouT WSD—650rx
DISH ANTENNA
REAR VIEW
HF RX INP. o

max. 100m RG58 C/U

9m
L T
. RGSBC/U

CABLE COMMECTIONS: ANTENNA SYSTEM/ WSD-690rx.
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Section 5 : CABLE CONNECTIONS: Antenna System / WSD-690rx

KD=137 ANTENNA 137 MHz

"TELO"=51GN on top

50 cm Hk‘““L
RGSBC/U .5 M A=137 §

R¥ | PREAMPLIFIER 137MMz

max. 100m RG58 C/U

REAR PAMNEL

i MRC-17A WSD—690rx
DISH ANTENMA

T / REAR VIEW

MRC-17 A
1,7GHz CONVERTER

HF RX INP, -

max. 100m RG58 C/U

RGSBC/U

CABLE CONMECTIONS: ANTENMA SYSTEM/ WSD=690rx.
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TECHNICAL DRAWINGS

SECTION &

6.1 MRC-17A METEOSAT CONVERTER , Circuit Diagram

pandesal sjybra 1e

yE61 nuu uajieysaqion ajyaay aftry Wydayia Linodio tv) LT=J4W Jajlanuoy-zHg L°T
ATNOMLIAITA 3SYTum
VLl=-DuW Ul Ajue g|7 iejop

w8/9
4 T

. Ln
LA
onx_ﬂ S071BL

HN (48] %FNU

0124

ZHW 00°LGS

ZHW G BLL

THW 06 LEL

N0 4]

ozi-49 "on _

¢ mm. ZHW 6'¥691

ZHW SZ'68E

SZIC LS
z
b 1
.—
i S
ZHW S V691 "INV




- 30 -

(9 vssl poadesal spybja |y
NOILYO0T LNINOJWOD Y58 auvos
VEL=DHWALL=DHH HILHIANDD ZHD L* 1
2INOMLD313 ISVVHA

"9

VS8 oo :
ISVVHA @ i

£13

w o ) |
Y y 694 { ' i, | |
PR I[N S (A
A ad Y0 A5 _m £,
o F i
< & = 8 S0 12
o TR rﬂww Lon . . ._.wm
s ZL , \Df
G_U.O.mﬁ E_..@.xﬂ._:-u ] QT H;@- Sox
i gy fol TR 2o o @
A ) 5
A@Iu WW@H““@ %y
ZoA £1 e
o
]




- 31

6.3

BlLL/F6

3TN0k

j SE—

alils
,4.? 8l
JINOHLITTI ISVVHM £'9 .Aﬂ.l:f Z W *350
HAN1ID3Y FLITILYS SHA WyuovId %J07d w
A L
N0 "250 3 4and .__”_;T
L W *350
-£ 31-
| *IN0OW3A [
e | | -1
* 41 ey = arol
o|pne| B34
LERUER BA 400
N0 @
8 HD
{1
o I . .
<1 T3S0 1 :
H31d1 4L -0 dos e
194 a
/lm
I.h..-.l. _. I..U
o
[ z 2 L 9l I_
_ am bi o XN — 1 M3LT14 WX 1M L8 b _IA. SN gt b B i 0 g
TRl H3LT14d Pz *WYH3D 15 _E._.,__u_ CETRF] p3LT1 4
_ -
ZHY Gab ZHY GSF ZHWL 01 ZHNEL L **LE L ZHWESI**LCl  ZHWECL""*iCi
LNdN| JHA H3A1303M

@

g



JINOHLIZT3 IsvyumM Ag

" LB6LL0*G0  [p@Adesad spybla e
gl Quvog L] ﬁ".:__ POLDLE BEjAJauge bou §) Jd w) 5,5
mmz A0 twojpeub|sep pnoypia 8,5
H nm
Haa H Mna G149 80 010 D
| | -aﬂuuta - ol L vl
SLES0" LA -
g e I W © ¥

S HHH

e _

H0z1 18y

09509 011

THYEAD

£701 M5
“_vu_ i -
= pr— = —h—
] 1 B - -ATL R b—{} wpsazol
i = | el
S S ) L2 523 £p
X3 Liy
P . o5} PE4 KT, 22,
[ Lazy % o Siy |
mu..._whzlllhﬂ)m‘ gral |
HILIH
LS WoF T .

X1069-0SM SWYHOVIQ LIND™ID IINAOW HAAIIDIY AHA 9INGHLD3T3 asvvumn  FO

\H a4
—
_



- 33 -

EWE-TT T %319 peJ m_w_.u wu|d Aadb =) |84
mm_.r_m_r_ HAnvads Lo dY .?z._..mu_._ _ AddllS AZL+ TSLAN /o mn_u_i.__u___xurmx_____ ..1.|;.
140 Z40  £40 ro s

.%.u E_u mmu 55 :.a

ﬁ Eﬂbm

m“lﬂ_ DMD” h_n.u_
r}_w ﬂ B
o s.wa :h rTw i 107935 2/1Ho
i Euw.._Tqu B ﬂmx__ 2 AT .30
—t e oM ﬂu-ﬁkﬂ_u_l uuil“ﬂ_w 4
1n4LNo ‘ll A o
L -
dowvTis0 L i g T [ nw A0 @. GRS m,uH ._......m_ .ﬂw
Zong | = = - T CEITE _—t.uu.
wey |7 90 i uw:u +a_u _Huinulzw qmm_mr -lu. T HHees
Mol ¢ 2710178, Feslsios =
=
ﬂbﬁ&m .m,ql_h_.m.u..mm.l NH Dﬁ.n__m. @ + o | L | Ap—
= : a :
Lndhl il = ui._Hr a...'ﬂﬂuu.__l.ﬂ wt 3 Wl TO an|q
> . Ol+ TP T +N0 YYON
uanizom n el [/ 4 1| O F ) Lo} m.p_..... &
—!ﬂ = ¥ @D .uﬂﬂ .fl..l.._._m..mh...u @ N___..u.__q 4_... 4= _

L]
4, walnmw Eu an P.
NOITLVYI0T LNINOJDWOD
Lo+ p6 SOYYO0E 23TNOOW HIAIIDI3IH dHA DINGHLIATI 3ISYVHA %4069 asm G0




BT

CHASSIS and FRONT PANEL WIRING

FRONT PANEL

A SE ¢ 5

e

WSD - 650 rx

MONITOR 2 ¥ MONITOR |

_FusE FUSE

- Fejc

A U I

| .

_7 Powier Supply
ﬁ.. pirasitn —rr m
B TR e
| ) 2508 SRRNEEL IS ) o A
_ 1
m o
L

e g
DavGer !

WSD-690rx

WRAASE ELECTRONIC
D-2300 KIEL 17
Copyright 1987

LOCATION OF BOARDS + WIRING

video out

Y3 _
black mark\en top!

+|_- U24
72ic00 D
z 24

e VT G
T e A i et —I:.» T R
18 37 L
U5z 24-) TO =
HCTL VR3|

Wﬂﬂﬂé 117 e Ay i -

ci6 3 o 1
r i e _Eu weo | |14
35 u36 u3? U3 8P e
lﬁ 50 L% b l28s % ‘ | [Jrss
256 | |23 T ks s |azn an | {17
365 365 _l k, = i
033
il ST
7 034

T S R Lo b .|Ix_ - S i i
— [T 50 pUSES

i 1 Smap - ancl S v._wmw m“w !
T—_— 3 'BRD117

BDJ -9}

mmw R3O0 U1 %
TaH

26
S5 %xﬁ_ QD cs6 031 037

—~ ﬂ R
R25 R27 uuwD Lo uo

G ] (] é?
.:. nTu ,

c22 :-uom!

(all mem's)

WE — Pecerver — Mool u/e

to nzu._..?..._._H

N

= EEET L

o

- SPEALER.

BOARD 1148




EE T

6.7

(8-A O4)-

g g
preel
doon 1in4
01s o4
Zd €4

[¥00] 47

L861°10°G0

ipoAdeseod siybja e

L1l # Qyvog-2d

WYY9Y1a 1nidydld

ATT8WISSY NOILISOdWOD d007

1L

¢IL[UH

it

Z00¥

| <] ey

ED

01

Py

81d

XJ4069-ASM T13IA0NW 43A 13034 J1177131VYS 43HLY3IM
DINO¥LD313 3ISVVHM
10SD  ZOSD €0SD ¥0SD GOSO 90SD LOSD B80SO _ Jﬂﬂ 6059 5
S | VIR SO A S e AN S S JRSEY. § e ; h
...I N.-HT e “ . - / *ﬁ m
m % . sl g - L luy —F59 | ¢ N
uwy = % £ nu v v C
3ol 3 1 rQ—1or |8 2
i L ] ¢ ® '
lald@ za [ %
; X 7 i A s P Cilana)
R A [6X] ag+ (€11
|
D| @ €
sa lota [ 1ia T Zia T aid 7ia a for1 I T
¢ A ¥ 7 ol l G 9 n_OON—N8v
75 gon Lok xn”“_”
Gl LiovoHyL (20 N T z1 Pk
i 71 | T 1 Lon
€l ol g
’I_&L %01 9 dzey T ‘o
+
L1a H S i . I

utueuw,




1861°10°50 I PeAdasad syybja ||e

uo|4esoT jusuodwod

L1l # QUY08-2d ATldW3SSY NOILISOdWOD 4007

XJ069-0SM T3AOW  ¥3A1303Y 3L1T13LYS HIHLVIM
JINOY¥LO313 ISVVHUA

-36 -

6.8

moo.m
Qooor
doo1 | In4

L1l aQuvod
ISYVHM

Noo
£li-X

3:
buA

10S2 q ﬂ
w AN
|_[-n”_| Nwa NWNDNWB%B .N_w

560

6a 0la Lia 2id <la via s1a 914

z
buy  HN3 |1 HN3

!

monBNwwm 6050 .2.8. @ i
1l

—

£y

—

NOILVWINY

u"ueuy,




- 37 -

69

mpe
e 1 015 c
oxdogea | M ¢ 9NdOGED
z ‘as , s
¥o9L0l6| $9L0161
vl 1
ELsishged o ez
HO covpion i HE  cerviom
Heé en o1 N 9| LN
"t 8% oL 6 96
sou||*Jpe
: l I+
05 %4 d| [¥] [y yoee
224 6Y.a] %0Z L
vd Y 2d Ve
Caou Ed 1N o
8d OV <«
SRS
0 osi— 7Ty 1t b
I !
620V 1z 0Z 1 mwom—
9l
LU .
CLZL667¢€ Z16 GV €
Wwssue L1
=
+g

€0 9
*W93S 13S

jw SYH ¥3S
>m+

10 9

L861°10°40 poAadasad s4ybla |V
Z 40 | L¥Vd ‘Wv¥OYIQ L1Nd0¥1D
¥IWIL 3T9VWAYYOO0¥d :8%L1 # a¥vV08-0d
XxJ069-0SM 13A0W ¥3IA13I03Y  ILITIILVS HIHLVIM
DINOYLI3I T3 - ISVVUM
p |M| sau||*Jpe
€Zd ‘1d‘sd ‘9d
NAOGEQ
s 8y Lygy 2y
z \ 10S
79L0161
%0010 dIS § = *—® z‘ldgin
l —
<l ole==to 1A
L1
sl 3 Ii] wik
; 6 =08 T i zZiov wz G99
] [P n 7y
S6¥Y L1OW 9 [—{[ 214} <] oo [y
S e HTY] | yozi e
T 9l bk | Y 5y
mw %07 | S
AG+ g itz 1l W 1l
9l Zl z
oLov oin ekt ovov 090¥
w|||AH“ ¢ M ot \J5 8 znol € AR
< ovov 8N 29, o i
Ylg Y
Tlnﬂ-o YLy
d [4e)
00
i nOOm 71d0INe—d
L 313730 1 dENe—s
Ly ulvv.@ 4
%02 1 il et R R e i e _ lo- “ it
G0 7do )

J
|




BN -

6.10

WYH90Yd 0L
o LA i it a0 AL ANOW3W d007 103735
1037135 dOLS d1/H
Z $0 T LdV¥d ‘WY¥OVIQ LINJ¥WID sl NG+ N
¥3WIL 378YWAVEO0Y¥d 87l # Q¥Y08-2d 1 ©
& z
XJ4069-ASM 13A0W ¥3IAI393Y 3ILIT13ILVS ¥IHLVIM <5 R
DINOYLI3ITI  ISVVYUAM - W %“Ir
£g NG+
T | Luy
AG+ 6
INIYd TN
T .
s BT o L oa
o [0zt ==
9 |y b 97y _
sdsqgs Rl Bil B Sl U mmLJ e N
' 016 lvZSWL  SIn cin A T B
i1a
¥l ol 9¢¢cl 3401S
z1 —L2d luy R e e T ol
L wa.._z.ﬁw _
6 90 T
©=¢ - !
ol 8 P s o a O corvion
Q L Oeicy - 6
Ll 01§ L e 2 Lin
i 6o o_@owh__n, / . mm_ <l ¢
[A%6) wl_ L rlsteElc]
G G| '] 4 3
€l b ez ohvl\ Wi ¥ |<ia
Q- (
L Gla
o S W L 1 g > %ﬁ VY |V v 9,0l
vGll Quvog NO @ NG+ ria WG| 91 &Gl vl Ll €1 1L OL6 - Zv 9,0l
oroL  StG— | tO——ut A T A0 |
i, L 1z e
WYY AHOWIW* ¥IOUd v
LALIR he+ et 9119 WD
zZin
Wi _ 2= 5]
NO Jouw|4 sl
9ld 8d  9IN R : twed s Ly s
0Zd 0ld  SIN o e 2 f R L Y I I e
9ld 8d ¥iN ,_H jdud s |11d 9d dVid11d9d, Gd9did6d
¥id. Ld <A S oh B an

91d 8d Lin
AG+  OND
AddnNS  2a

*4904d +0°|es

2% . .




-39 -

6.11

LB6L*10°450 ipeAadased sqybla ||y

NOILYDO0T LN3INOJWOD
d3WI 1l 318YWWYYO0Hd :*d¥lLl# Q¥v¥08-2d

10 @
X1069-GSM T30OW ¥3A1303¥ 3117113LVS YIHLV3IM e D e
OINO¥10313  3SVVHM Wo3s SUH
uols | | 13s 13s{| *+13a
DS Rm—— aeras P
(saul|) *Jboud o4 m 3 m 2 W wl, £
: *935 OIS  *W3W-dooq *73s 41 ? g 1° % s
E
e i INI¥d d1/HD
e 4 19 dLS
% h __ = uo Jewj|
otg ] MM T 5 037
d Al 3 ¢ 91d ogy
plios| [T s % Q=
/T
e AL
@11 JINOULOTT — Luy N_n
led 4 ISVVIM ol LZSWL 83 —HTal Loy
m_n_ €l n
9 sin )i
“ zy Lz -7y 71d *‘ = vy
i Wi osca| [osca| | oscal| osga Gyt
LN oW 8Zy 09
o i ¥0s cos | lzas || tes | g | - or
f T Zn
7 2yt | ApH Y0
gl LFLT <1y G6PPION cevvion) [ cervion]ty 1
il T g ol BRI [ Jyf ST & 1
Ol ey = 41 c 61 Ia] 21
“¥90ud 103TIS 90-S m : ma%ﬂ Aw. .%_.a. © T e
_ E i o.\.ov 0707 6297 6207 o
g7y LY oLn 8n 7N
VE e sa tg. . o avil B
Adsjieq o} " o -
o auvos ¥awWil aril auvos DINO¥LD3T3 ISVVHM




MULTIPLEXERS

- 40 -
ADDRESS GENERATION a.

CIRCUIT DIAGRAM ,

PC — BOARD #100A

6.12

U5 4503 U6 :4503 U7 ;4503 LS5 U6 u7z

[ 4 AL
¥ | g
u7 m.\w‘ / 3 M {3 "
6 " q NV " MV

1%

12
74HCB6) 4 L %
TEEY b B g ]
| ammvl#a Ul g: U2 mﬁ.:
| 74LSTR @ U3 | 7418393 | 7415393

i ROLL|| %2 A@Ei.L_ iw-!

SV ’
Sz h.«.‘. m.m H\w,
ad
WU\ RCM __a 12 44 10
28 @ £
+ 4
ﬁ.._ fl_l.“a |“I QF . 74153 -
v . M e
@ MAM SRt

2
= |98
Q 10k “
REV (32 Sy 6 4
e
0 Grey _ [ _%
E T 3 2 3 W
I O md ¢ g v ul ! ul5 % /U6 —°v1s 8
% 741873 7415157 i -1 L8 s /u qum\ﬂﬁ 741573
TT Mo b 12 o G 5 Sy
HRA [ " *i g .mm 1.9 (0445 .m,..wa%\ww 1519 G%. /5 19 10 c 7 40 EFR
Bt Ssa 1] R T P
® Soge ke

LEITERPLATTE 100A

6/1985

Volker WRAASE ELEKTRONIK, 2300 KIEL-ALTENHOLZ @

Alle Rechte vorbehalten!




- 41 -

6.13

ueTdsbunxonysag yOoOoT @33eT1dI8jTa’

s8/L

T®TXH/Z10HN3LTY 00¢£C
AINODYLIA3T3 3SVVUM

i uejreysqion ajyosy 8ITY

NOI1VO0T1 LN3INOdWOD
VOOl # Q¥vY08-3d

JSYVYYHM
- T e 4 ©
Sin 1 N
CA/STRE £4/ 577 (6532 | [€6t577
2422 b ey | 5470 28/
)
£Sih ) [ CSinz SS/hz A T
27 Y Py £
b A L T R )
AM. 28 0.0 305 008
"
=T cosy | [Tog# T 0SSt
27 5 £ 7 w7 S/ Wi :
£ e 74 il 1B
2 SE ST .. 23 24 4L, : EbRSTHL C6E5THL :
+T | A7 €7 A TN m N0T e ity SR
%2 14 - o e A
L vd FLEEIM Yoo JI@
g

jloyoos u] jou g ujd



A G

6.14

* LYIANOO-A/Y + L1NOYID ¥OLVINAOW3A / LNdNI DOTIYNY
Z 40 | Lyvd :WvdovIa LINDHID ‘911 # @yvod-2d
XJ069-0SM 300N ¥3A13034 3LITIALYS ¥3IHLYIM

JINOY1I2313 3ISVVYM

=n

<9|ews>
gx

d _mw

#8071
g-1on

|
48}

et

U,‘_om

Alg
(1%

~

L~

nmxoonvo
Y3L1d AN

Gl uid ¢\ wouy
NG+

13A37 *dN|

e,

¥3LT14 3NoLlyves

YO Ll 0l
s Al
G <l
LO vl
8O Gl
60> 91 NDT

110
_Nonuomo

é: ¥
o

i

9
610

0Le
74

0l | Jawg 14 r0800QY

0lg
H_hmm

¥} A0 | ron

95

3

6
8
L
9
k4
ok
v
¢
s
I

4L | 61
e

AT £ 9-dig

q con
m: Tr O *

Nl - i

e 9-d0 g
zon
7] 2z @t

. | O A
1y / _
NIV9
81 i YYON
g

CYA°SL13IW NIVO

g
Y Al
¢m>r H

bL

slod | ———

11 o4 9ZY
Teany e

-4 g1

AG ™ GHA

)

*NO3Y4 4401ND ° L7114 SSYdMOT

ZHA

00344

SAlER T 401 § &

<% zon

301 ]

LA
) ¥801L
a=ion

10*

vZy

g

+

iy E1D




-43 -

6.15

paAJdasad siybla ||e

LIN0Y1D ¥OLVYINID ONAS O3AIA

Z 10 Z luvd WyH9vYIQ LINDYID ‘911 # Q¥vog8-2d

XJ069-05M T300W ¥3A1303Y¥ JLITNILYS H3HLVIM
JINOYLD3I3 ISVVHM

L861°10°60

4
HA svid o s
s € ZA 000HPL e 4
_Iowm | _m NNoHl vy
620 Ny g1
1225WL I 8 ¥l
: - —a 4
e S P G LG1OHYL g 7l _ a1
9 cl 8 ZA
CLOHYL
orov ki 9yoon L S
zl 6l . | Lon . gy zl
gl z £ BN ; m
| 3 AR vl Gl 9y ga 1 '
P AG e
aWs 096 L’
20 0022 0LYA
ER [ €70 pE— O
b Ll v_wmm Zdo
- A - J son \
m AS g9on ;| <l fel ;
AG
E it
1-\-.& a FY —U> __
§ o et ee g x !
- 922 . g Ly 0ls
ﬂNIHIImw ¢ € _,mwo
wEL YNZ  0LN c6swl | al [
6 9l
L o gon ik
Bl ccy 88v508 ZHWOFZ 01
WL | o

Q
o~
o=




Lol

6.16

NOI1VI01 LNINOJWOD

LINOYID *¥3AN3D *ONAS 03AIA 3 *dNI S0TIYNY =911 # QUv0og-Id

XJ1069-0SH 1300W H¥3A1303d 3LITI3LYS H3HLV3IM
JINOY123713 3ISVVHA

13A37 LNdNT H3LT14 LSUng :LdA
J3A37 LNGNT ¥3LT14 ZHOOE +9dA

AON3NO3HA ¥3LT14 3NOL LYVLS ZHOOS :8YA JHIND *HOH
0z (¥ ~dl]\<ojew> —¢4 - | 3 \ .ﬂ_.m <@lews>-ZA- \|
{10 :ml:.s-:.-,w;.._ R o 73 RN .
e o N G L own| _ e
- T
e o Y k _m_JE B, 2 o =
3
Nmm 7080paY  ¥ON 6Zo) Dm_ﬁm._i& EnEZN CLOHPL
s o BV Tt L] e
AON3NO3YS 44010
Y3L713 SSVd MO A _N@ /h = ,:.m_umoﬁ g e 1_”_15_
or LGIOHYL
m E D&FK. 51 e _ J S
LYA U V\\AEIHU.NE LS 13NVd-
i + 140 |pzo~._.._ o}
W e Iy N_iT Sl o E \
_. : R T D med:l AM 8_ O0OHYL "
*WWAS *QOW3Q El son
Z-dl e e __
AT e nm IsVvam |
*NO3y4 ¥3LTI3 ey . “
1NdNl (Y] E "
3 I ﬁ
& 4 )
61y owm : -
AON3N m_w_..._r / E/ L-40 37NA0OW ¥3A1303d o+
¥3LT13 15¥nE LvS03L3W VVON SRR Ueumiun L}

NIVO




- 45 -

6.17

L861

*MOYIQ LINOYHIO “ ggi
HAD3Y 3L17T131VS ¥3HLV3IM

L1=131% 00£2-0Q “OINOYLO3TI 3SVVHM

ayvod AHOW3IW dO0O71
XJ 069-0SM 3JISVVYM

GL
64

Gelag 1l

X3

AS+
2

jpeAdasad spybla ||y

eumoys Jou s,n| o} Ajddns 20 :eioN

‘m il
ik o
3] vs cf | |
; =4 42 sz il (™
151 [ATRAN
| T _\OIL

AYOW3IW d007 +1GWE |

a AR
1
84 o4 ¥
ld 7d ¢d SV OvOYOHVL 82
APE LN 6
— Fzgi L g 9 6¢
20y
. Lot | g 1.3
&”VVIIILﬂmMNm ZiHz L T 5 __AWZ_P_m ijdp_ § ¢
el + SIOHYLY f ’ LGIOHVL} :
CLLGIMVL P L en] sd-oidfetthee TR
oLt | 4 L 3loler g9 adieies sy *ly 8176 o oy
8. sd Zi/1n
s.d ZI/1N |
Tvcl L g § 6 £
P -
OVOYOHYL  ¥ZNn
ol
g Q 104
: <5
=
= +
wm =
m ~J
€ ‘ -— m
BTG e |3 ERRRE 0 i s
69€
¢ st :
L o " g™
|
b gidsw £ e @
L1601 | g|— Ll ; ion
=.“._.m_._"_.. _N el o—mH zz0*
———— z 0z v
> Ly (7220,
2 He< |z
: 0z, g 9,
e . 9 é
i TR =t é.eﬁs;c g @ c|z 21 mw”#h i
of— | rlAav
uw_ vin S|W LS,y 00011601 7 86 czn | 8 . i B o
. red 9n***1n i
Acll e T oL 19
GOCSTILOHYL




- 46 -

6.18

NOIL1VD0T1 LN3INOJWOD

QuY0S AMOW3W 001 “EC|i# a¥voda-Id
W3A1303Y ALITI3LYS YIHLYIM XJ069-ASM

OINOYL3TN3 ISVVHA

¥Gll PJeoq uo gA 40 A Of

LS 8l Ll
) __ | i
_.DIW_|
69 000 000 000 000 000
6y wm e [+ |11 11G LG L1g
gin mu:h mow nw: nwh Nozh
] g N L)
s¢ om@ ﬂmm o
4.
1 00 00 00 00 00 ‘ 1
%#_N 44 0116 L, oLls plig tis| oty x_r 00
Yq & ¢a | sgz oL oL oL oL ol oL| ¥ DHwL
daL zZin mu.% Lin oin 6n 8n Ln L1020
Lin U LAl ] PN ? .
\lm S W
. buy .2y .h.
Zuy 9 vty ——3
Sy —= 4k - T%
98 s8z|  |ovoy| |Lsl L6 sl Towo ool | kS & £LS
HYL dgl JHYL HY L HyL HYL OHY HvL
gin - 91N 8zn Lzn 9zNn gZn vZn %41 zzn| | |ten "
rl _ i A
¢y -~ o 19
SLIA gcil paeoq ISVVUM




iy

6.19

7704

-
cld

Zld

ad
g Lid
9d
old

Ld
\ 6d

ovn-Lvn
9en-1en

A3d

o3

L861°10°50 iPoAIesa Syybla | e 14007 ¥A 64 24001
& 8dL 1A _T_MNHW_W@ ¥ 4O | Li¥d WYNOYIQ LINOYIO  “G¥YO8 NIVW bl p—O
-0 e . VGL1# QYE-0d :XJ069-GSM *OINOMLOITI ISVVMM | — z g
ST ZIdvin] ¢ —=— caoin
T P———y £ 2
N — 71doA LA & 4
a0 ¢ THL—=¢ rdzin + - e
715 by 0By -z-r e
|W|i$.nv\ ~—{z} OHVLj} P > <w_ﬂ_Ah\d \@ﬁ nmn—_mm—zv
rs S5 16 LN ob—e—niiin Hi Ww%« q cldein
20 b/ }—>9dLn —yvoN AN Ll T
LI A€ 9@ A e i o zn -0 e _
| b
e 14 T R pagzn val i -
R Lo T et er ce q
[_|oin d
ot = «
m M 7 Hoi M CLOHYL o Q
2 O—C £ g ¢
od I o1 d
u{nv »— ¢
- OB L 4 ¢
% IS gdzin i
, ze1drzn 9pN-1vN + 9€N-1£N
£ Q ¢1d8zn ySNId GISNId i«
g ) d
¥y YYON S
i 60 q
i A0 Q
a 140 C
L ¥ 6d9ZN
7eQ b 8dOLA q
« sﬂu WOy A Q
—?( q
WYW S.OII_ C
10! . .
AS +9YQ C
e | A
0¢( 5l
194 #E0— q
(430 —<
Vil ee® 68¥N ¢
#EQ — ds q
¥43 FQ g
Vix T P FOe
ogzn T d e Ll 00
61N Sl £ P XS T




Z A

,:uﬁn <= gdozn W
cuy ved | Liv 9za [ 9y
051 B3 te
9
Jog aed -
G G o lﬂullégw
£ + 3 44
€ Y & [}
9l A
= z g2 ~ N J_/N.olm.uo
) 2
m S [4 %Y
a > 01
3
3 {52 | A_r ¢ g4 Lk
e/ L aNI T
= £ ETAINS AL
i SF =z
—(,.m. A Z1dd =" fets
- 5 9
i H5 LoHPL 4 H D x..l@ Eh
ng wod} *din0*old & zasinl4€  stn 2 :
N & N
v T sqLldeLn kL Nwﬁo mmom
{= v&wr g P v w T iy ..%I@ LA
- I, € - ¢ g 2 +
_. US 1< sl A g om0 7 Ied HpTLwle
ng| #] 44 17 LOHILo [ (4> am@ omwnw\ =6 a —— 924 ..nT' LA
3 M' 8cn M_ﬁ 4 ﬁ..:% £ e k) w - P it & n/,rO @ 5“\ 010 Q% ONAS
Fﬁl@wwm gdein( LA ) I.WV - “edlS Lidén
; Jhp SESIguL 8d8zZn 8zn
9% -W LOHYL ..N Gd9 LN =
8za J5 can B N3QV
) m u ln a2 3 m &-{lot] L L QY — oLz
. L7y 23
(Y52 o v H C@ 2d6 1N
- ww w. 2. i JMIe¥  6dLIN>4
Fa
M e Ea e - 9L /| o AR &,
L4l47 <ti-d L § : A
y QA ul.l*.\.wwllm& AY
@ 9yn** " 1en ¥, . d
Y 47 9/ < 3 ? g
] / ‘ i Y < X7
-5t o L W g9gsT H ¢H sd ]
RE ar % 45w @ [7]% T R
B s & A Wi e 2 ik > =L
JMWQMSJ_M.MI 1 Len g J scneeien [861°10°60 iPeAJesal syybla ||e ( U
& 2 £ e p 40 Z Livd WYHOYIQ LINOYID i
Quvod NIVW ‘VGLL# Quvog-0d auwj4 |ead
GdLZN.g ¥3A1303Y 3LIT13LVYS ¥IHLYIM XJI069-ASH
¥zo OINOYLOF 1T ISYVHM 1NdNT 4Y




- 49 -

6.21

sin

-

YYOM. Gld9A C1doA
9d9A vdlS gd1s
d1so LA [5)
: 994G 1IN
£861°10760 ipandesad spybla | e 0y + o
¥ 10 € 1uVd WY¥OYIQ LINOYID “VGLL # Quvog-dd |
¥3A1393Y 3LITT3LYS ¥3IHLYIM XJI069-ASH L1dD
OINOYLD373  3SVVHA LN1¥d N#m L, Nﬂ
610
g Lia | sla
6 oo O T N K A B i, gop 9V ) v, ' TR 0za
TL T T IT T T4 o
0ZD 610 810 L1D 910 GlD #1D €£1021D &1 64 o = % <
AG+ 2 € 84 946 A =, ¥
887508 ﬁmv o 9L . 6 990f  LO N
oy Ageet odvil 7N i
h — o+ £ 2 24 b
H: N &a TR g 120 220 SIA i
90—L-zzo0" . [ .
6%
01d0 _ _.u N_ o % c e ol
mn_O ‘ il F mmm 4 A TH\M\:U.m.vh hn_._. HL_.WJNMMH_NF m—‘Nle_v_ﬁN é ) m @l@ MN m_.n_
5 con &€ con rzzg® W vein 9\ rig
KA kg —1) 60 p—SH o FH 8°vdazn T Im e S
. Al g ovor
ol GdL L1y l_..ﬂ__ub..v T = ¥ oon TGS
£ $ o o B e | 91 —n m.mEL__A
LA = T T * € =T 2id
el Smx; ! LGIOHPL  ¥LN B ¥ _I_A,IL
‘a ta
>m_ ¥ 3 I p-d ol | o 6 otacin B 8 L
.NL, i) & m— 1¥o | 8lY 1 AN
il B ov h |
s S 942401 N +— 2 Ll < 9ldEA
Splo OVOPOHPL : " onis
¥ =y - zon a8y608 N0Z | il e 33 v .*.— 2 .N
e W TLro T zioy
[4¢ 0] Ln
ZuA —{ovig —— A
ot %0 i L i asw
119
ton ozy
00STL 91N & 85 ¢ i 012
(8670%) orel =l = €58
86007 361N _IE_ i B | 2112 gin gin
aLior :1in LA S¥OS 2 cdgin




- 50 -

6.22

dd19y XNy

h@ A

Gdszn <—¢
gldzsn <—4
L7Y —
980HYL =%
GZn's
¢ sNId
9¢n* ** 1£N a——(P)[6H &
ne ma M U
6N 14
000HYL &)
vzn ‘
¢ SNId

aFn* LN <=

XY M/

£861*10°60
¥ 0 ¥ Llyvd WYdIVIQ LINOHID

ipaAJesead spybia ||e

‘¥Gll # ay¥vog-od

¥3A13034 3L1713LVYS ¥3IHLY3IM “XJ069-ASM

J1NO¥1D373

JSYVdM

S1A+Yl ol
fdl
LA
£idoin ﬁmmw
OODHYL
: vZn
Al
m- *
o=
4] g 2k |#
#
S e azn
a£z0v 82N /4]

Qv/l_
9zn

WY
£1Z1dozZn
zd61Ln
8dOLA

< Sdein

Zziiza

YYON 7€dsin




=51
6.23 WRAASE ELECTRONIC, WSD-690rx WEATHER SATELLITE RECEIVER PC-BRD #115A MAIN BRD.COMPONENT LOCATION

oapzle vz 912 &
" ¢ Z1dd _z-f oo
0¢ l ® —l-T o—=
—|T+|*II|—|.I.T..T|¢|¢
¥dd @ R 91 6
T AE SRS 4l L1dD -9 A—
ey s 1z . g 01dd
567 scl !.m...Th - uﬁUuoE.
(62 — Tl E mmﬂ 89907 ) @
@ (ogn) 729 0y :ﬁ 3 #g 6d2
E Gdo 5 —OlA 101 . LYA A - s ..nHI.: b W) Jreaia
t o e ) [ rebt
_ R&v m@.g 8c70v # oo m 205 b 120 cc gin- § 81
! L zismL Al iarn
onmuv 75y mmo#mm =4 xm S sh 52 Tk, R_wﬁh
! —gIA— cs
980HYL 000HYL J-L 819 62| Wy H Eo:ﬁ
Gzn ven I Th —3 - son
1<y g58av g686¥ LOSZIWM
iy 610 20 1zn . E Ld1® -
zca _B 989 o 610 in meﬁ
mmm HYL . LD 8d .._
16N onm 62 0 o A
¢ h mo..__..ﬂnU&E 939 mﬂTE
W L 666 lL
5 0 . (90} |
08 b ofen]|  [eoe b N_P,/w\e 11 €9 el v |
5 o | buo| |,|esz| |osz| |[esz| [esz| |osz G 2 L : "
£) LA o:ﬁ Hei| WL um 05 05 06 05 os| |os m..ﬂl.uu L1D — g
| i B0 sv |eon| | [ovn| |swn| |vwn| |cvn| [zen| [1en| o ! o) g
A eu R : A LAl LAl g-al 00~ Zon
210 3 S W U L1D OHPL cakt T 14
zyr.ﬁ.‘ gin CLoHTL o
g S D |
£€q pallpa H ® % %_ |
<y _
coc| |soc ™ ® L T G SR
NZ¥ NZ¥ Sy ST [* ogz 952 963 |9sz| l9sz| | 9sz| L¥ 9d1 . |
6y s8Z $8Z HY L HYL |=r=| 0S 04 04 0g 04 0s Leil az10v s D Wl
dal dal 8gn Lgn on| | s¢ ven| | cenl | zen| |i€n okipL 60N sl E e |
ovn 650 —n— —! Lnd Lnd |S1D ol iR ® . ol TR
L b RS LN
zuy” quy 02911+ 7l N 80N ) Lon v
.:. Zdl gﬁ
+ <1y A | L | Bt M
29
LS 8l Ll W
9cy bdoo1 — ¥ A — 2OSTWL) 151y |
gsn
Vg
o1-dl 6dl Zl-dlL
2 thITTToV.IllTTIlITTTIQ £do0 ——S A — h*|T,u..|,.r*|,|,,‘.oi.......!,!r?ou__ ! By ¢dd  1dD
LdD e .
(o) 8 dd @ Il-dL @ €£1=dD @ e o

= E A, 0 e




=Bl -

SECTION 7: OSCILLOSCOPE PATTERNS

WRAASE

W5D-690rx:

OSCILLOSCOPE PATTERNS of

ANALOG

INPUT CIRCUIT (BRD 1186)

7.1

BOARD 116

P-2

YERT. : 2v/DIV
HOR. : O0,1ms/DIY

with correct
ad Justment of
VR 2

7.2
BOARD 1186

TP=-2

with wrong
ad justment
of VR 2

7.3

BOARD 116

TTP=-3
YERT: 2Y/DILYVY
HOR: 10 ms/DIY

during reception
of 300 Hx START-
SIGNAL
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WRAASE WSD-690rx: OSCILLOSCOPE PATTERNS of AMALOG INPUT CIRCUIT (BRD 116) —conflinued-

7.4
BOARD 116

TP-5

YERT.: 2V/DIVY
HOR.: 10 ms/DIY

7.5

BOARD 116

TP-6

VYERT.: 2V/DIV
HOR.: 10ms/DIV

7.6

BOARD 116

-7

YERT.: 2v/DIV
HOR.: 10ms/DIV
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WRAASE wsd-690rx:

OSCILLOSCOPE PATTERNS

_55_

of ANALOG INPUT CIRCUIT

(BOARD 116)
-continued-

BOARD 116
7.7
TP-8
YERT.: 1¥/7D1Y¥
HOR.: O0,2u5/D1Y
7.8
BOARD 116
mwP-9
VERT.: 1¥/DIY¥Y
HOR.: 200 mS/D1Y



= BF =
WRAASE WSD-690rx: OSCILLOSCOPE PATTERNS of VIDEO SYNC CIRCUIT on BOARD 116

7.9
BOARD 116

[\

HORIZ. SYNCPULSES

/A2 Lo

YERT.: 2V¥/DIV
HOR.: 20uS/DIV

. BOARD 116

7.10

;_" 4': Y-2 5Y

[\ 1o

VYERT.: 2¥/DIV
HOR.: 20pS/DIY

7.11

BOARD 116

-2 —

VONSRT
YERT.: 2¥/DIiV¥
HOR.: 5SmS/DI1Y
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WRAASE WSD-6%0rx: OSCILLOSCOPE PATTERNS of VIDED SYNC CIRCUIT on BOARD 116 (contlnued)

712
BOARD 116
/a\ Y-2 SY

horiz. syncpulses

dilﬁ Y-2 PRAS

VYERT.: 2V/DIVY
HOR.: 10pS/DIV

7.13 BOARD 116

:": -2 5Y

F L Y-2

VERT.: 2V/DI1Y
HOR.: 10pusS/DIV

7.14 BOARD 116

A Y-2 sY

VERTICAL SYNCPULSE

YERT.: 2V/DIV
HOR.: 64uS/DI1Y




R R R R R R RBRRRRRRRRRRRRRRRRRRRRrRrmrmmmmrmmrr R R RBRBRRRRRBRBRBRRRSE©BSBSEEBEBEBEBESSESESSS

WRAASE WSD-690rx:

5 =

OSCILLOSCOPE PATTERMNS of MAIN BOARD #115A

7.15

BOARD 115A
TP-5
YERT.: 2V/D1Y

HOR.: 0.2 ms/DIV

7.16 BOARD 115A

TP=6
YERT .: Z¥/DIV
HOR.: 0.2 =/DIV

7.17
BOARD 115A

" -1

VERT.: ZV/DIY
HOR.: 0.5 ms/DIY

-7



B ek S e
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WRAASE WSD-690rx: OSCILLOSCOPE PATTERNS of MAIN PC BOARD # 115A (continued)

7.18

BOARD 115A
TP-2

YERT.: 2V/DIY
HOR.: 0.1 ms/DIY

TP-1
2¥/D1V

7.19

BOARD 115A

P-3
START BUTTON (13) pressed

YERT.: ZV/DIY
| HOR.: 50 ms/D1Y

7.20

BOARD 115A

P-4

YERT.: 2ZV¥V/DIV
HOR.: 100 ms/DIY




WRAASE WSD-690rx:

=gl =

OSCILLOSCOPE PATTERNS of MAIN PC BOARD #

115A {contlinued)

7.21

BOARD 115A
TP-8 CAS

YERT.: ZV/DI1VY
HOR.: 50ns/DIY

TP 9 RAS (YS5P9)
FA VAR

7.22

same as above, but
different time scale:

HOR.: 10 ps/DIV

TP-8

TP-9

<not receiving>

7.23

same as above, but
with receiving signal

TP-8 CAS

TP-9 RAS
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WRAASE WSD-690 rx: OSCILLOSCOPE PATTERNS of MAIN PC BOARD # 115A (contlnued)

7.24
BOARD 115A
TP-11 SY

YERT.: 2¥Y/D1Y
HOR.: 10ps/DIV

TP-10 RA

VERT.: 2V/DIV

7.25
BOARD 115A
TP-11 SY

YERT.z2Y/DIV
HOR.: O.1lps/DIY

TP-12 RCM

YERT.: 2Y/DIV
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SECTION 8:
REPLACEABLE PARTS
B.1 GENERAL INFORMATION

This section contains a list of replaceable parts of the WSD-690rx
Weather Satellite Receiver and MRC-17A 5-Band Converter,

There is an individual list for each Printed Circuit Board Assembly.
Note, that the same reference designator may be used for different
parts on different boards.

Ordering Information:

If no special WRAASE Stock-Number is statet in the list, use the
following part identification code:

Circuit Reference - Board No. - Model - Serial-No.

Example: ' Hl!—fﬂﬁ&%WSD-ﬁﬂﬂrx—'ﬂlﬂﬂ

To order a part not listed in tables 8.1 to 8.9, give a complete
description of the part and include its function and location.

To order a replacement part, address order or inquiry to

WRAASE ELEKTRONIEK
ERSATZTEILLAGER
Eronsberg 10

D- 2300 KIEL -17

--------

Reference Designators

B = pusbutton Q = guartz crystal
BNC = BNC jack R = resistor

C = capacitor RL = relais

CF = feed-through capacitor Rn = resistor network
CR = quartz crystal S = switch

CS = code switch SO = 7-segment-display
D = diode SH = fuse holder

DIN = DIN jack SM = meter

EF = power line filter SPR = speakei

FCA = flat cable assembly T = transistor

GW = glass window U = integrated circuit
H = PTC resistor VC = variable capacitor
IC = integrated circuit VR = variable resistor
L = inductor VRF = variable resistor, 10 turns
NCB = battery assembly

NMC = power supply assembly

Note: If not otherwise specified, all resistors are carbon film ,
1/8 W, 5%.



REPLACEABLE PARTS:

- 64 -

PC-BOARD #85A In MRC-17A METEOSAT CONYERTER

Clrcult WRAASE

Referenca Stock MNo. Description Note

R 1 Rz 150 OHMS

R 2 R: B.2 OHMS all R's

R3 R: 150 OHMS metal

R4 R: 1k fiim

RS i IRS 0.4W
5%

R6 : 56 OHMS

RT I |

RSB R: 56 OHMS

R 9 B: 56 OHMS

R 10 R: 1k

k11 Rz 56 OHMS

R 12 : 56 OHMS

(ot | C: 27 pF, cer. NPO, 50V DC

C 2.thro C: 560 pF, cer. SMD CHIF, SOV DC

C&5

cT C: 12 pF, cer. SMD CHIP, 50V DC

c8 C: 27 pF, cer., 50V DC

CS C: 12 pF, cer., 50V DC

€10 C: 47 pF, cer. NP0, SMD CHIP, 50V DC

c1 C: 27 pF, cer., WPO, S0V DC

o Cy 0.1 pF , cer., 50V DC

cC13 C: 0.1 pF, cer., 50V DE

C14 E: 6 pF, cer., 50V DC

C 15, G156 G: 560 pF, cer. SMD CHIP, 50V DC

cCi17 C: 6 pF, cer., 50V DC

C 18, C 19 C: 560 pF, cer. , SMD CHIP, 50V DC

C 20 C: B pF, cers, 50V [C

G2 C: D.1uF, cer. ., SOV DC

c 22 C: 2.2pF, tantalum, 35¥ DC

C 23 C;: D.1pF, cer., 50¥ DG

C24, C'25 C: DOu1pF, cer., S0V DC

L1 IMDUCTOR WIRE

L2 137-Y002-00 | RF—CHOKE

L 3. L4 INDUCTOR WIRE

L5 137-5061-00 | VHF COIL

L& RF-CHOKE

L7 137-5061-00 VHF=COIL

L 8 thru L 11 INDUCTOR STRIPLINE

L1Z2;, L. 13 INDUCTOR WIRE

L 14 137-Y003-00 | RF-CHOKE




REPLACEAELE PARTS

o

PC-BOARD #85A in MRC-17A METEOSAT CONYERTER

{continued)

Circult WRAASE o
Refoerence Stock No. Description Note
5 L AT TRANSISTOR: MGF-1202
T 3 thru TRANSISTOR: BFR 91
7
w1 [C: 78005
VC 1 thru |B70-DI126-80 | C: var. , cer. , 0.5 ... 3 pF
VG 4
VC. 5, YC & |B70-D260-50 | C: var., mica, 2 .,.,,20 pF
¥C 7, Y& B B70-D260-10 C: var., mica, 1 «.e & pF
¥C 9, ¥YC 10 |B70-D1256-00 C: vor., cer., 0.5 ... 3 pfF




FC-BOARD #118

REPLACEABLE PARTS: PC-S0ARD # 94 In VHF RECEIVER MODULE of WSD-690rx

Circult WRAASE

Reference Stock No. Description Hote

R1 : 10 OHMS, 2W

R 2 R: 51 k

R3 R: 120 k

R 4 R: 3k9

RS R: 150 OHMS

R & R: 10k

R 7 R: 120 k

R 8 R: 3k9

RS9 R: 150 OHMS

R 10 R: 150 OHMS

R 11 R 1k

R 12 R: 51 k

R 13 : 120 k

R 14 R: 150 OHMS

R 15 R: 150 OHMS

R 16 R: 51 k

R 17 R: 120 k

R 18 R: 51 k

R 18 R: 150 OMMS

R 19 R: 150 OHMS

R 20 : 150 OHMS

R 21 4hru R: 5k&

R 29

R 30 Rz 1k

R 3 R: 10 k

R 32 R: 220 OHMS

R.33 R: 150 OHMS

R 34 R: 22k

R 35 R: 220 OHMS

R 36 R: 150 OHMS

R 37 R: 22 k

R 33 R: 16 k

R 39 R: 10k

R 40 R 51k

R 41 R: 5ké&

R 42 R: 22k

R 43 R: 1k

R 44 R: 1k

R 45 +hru

R 64 not assigned

R 65 R: 2k

R 66 R: 10 k

R &7 R: 220 OHMS

R 68 R: 150 OHMS

R 6% R: 10k
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PC-BOARD #1118

REPLACEABLE PARTS : PC-BOARD #54 in VHF RECEIVER MODULE of WSD-690rx  (continued)

Clrcult WRAASE

Reference Stock Mo. Description Hote
R 70 Rz 10 k

R T R: 220 OHMS

R 72 R: 150 OHMS

R 73 R: 120 k

R 74 R: 51 k

R 75 R: 120 k

R 76 Rz 56 OHMS

R 77 R: 510 OHMS

R 78 R: 130 k

R 79 R: 10 k

R BO R: 4k7 SMD CHIP

R 81 R: 120 k

ROZ thru

R 81 Carbon fllm resistors 1/8W, 5%

VR 1 VR: 50 k , horizontally mounted variable resistor
VR 2 VR: 10 k s vertically mounted wvariable resliztor
VR 3 not assioned

VR 4 VR: 5k , vert. mounted varfable reslstor
£ C: 0.1pF, cer. CHIP, 50V DC

C.d C: 220uF, electr., 25V DC

c=3 C: 6 pF, cer. CHIF, 50¥ DC

C. 4 C: 27 pF, cer. , 50\ DC

G5 C: 0.1pyF, cer. CHIP, S0V DC

C &6 thru C: 0.1pF, cer. CHIP, 50V DC

c1 !

C 12 C: 6 pF, cer. CHIP, 50V DC

c 13 C: 0.5 pF

C 14 C: ‘g pF, cer. CHIP, 50V DC

R €C: 39 pF, cer. CHIP, 50V DC

C 16, C 17 + 0.1pF, cer. CHIP, 50V DC

cC 18 C: 68 pF, cer. CHIP, S0V DC

C19, ¢ 20 C: O.1pF, cer. CHIP, 50V DC

G2 : 68 pF. cer. CHIF, SOV DC

G232 C: 47 pF, cer., 50V DC

C 23 C: 82 pF, cer., 50V OC

C 24 C: 47 pF, cer. CHIP, 50V DC

C 25 C: 0.1pF, cer. CHIP, 50V DC

C 6 C: 12 pF cer., S0V DC

c 27 C: 0.1F, cer., 50V DC

C 28 C: 510 pF,poly, 100Y DC

C:29, C 30 C: O.1uyF, cer. CHIP
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REPLACEABLE PARTS: PC E!DN_:ED #34 in YHF RECEIVER MODULE of WS5D-690rx (continued)
Clreult WRAASE
Reference St+ock No. Description Note
C 3 thru not assigned
C 38
C 39 C: 5000 pF, cer., 50V DC
C 40 C: 47 pF, cer., SOV DC
C M4 C: 12 pF, cer., 50V DC
C 42 C: 0.1pF, cer. CHIP, 50V DC
C 43 C: 6 pF, cer. CHIP, 50V DC
C 44 €: 5000 pF, cer., S0V DC ¥
C 45 C: 0.1pF, cer. CHIP, 50V DC
C 46 C: 6 pF cer. CHIP, 50V DC
G 47 C: 6pF, cer. CHIP, 50V DC
C 48 C: 1200 pF, styroflex, 63V DC
C 459 C: 5000 pF, cer., 50V DC
C 50 C: 270 pF, poly, 100v DC
C:51 C: 1200 pF, styroflex, 63V DC
C 52 not assigned
C 53 C: 0.1pyF, cer. CHIP, S0V DC
C 54 C: 8.01pF, poly, 63V OC
C 55 C: 2200 pF, poly, 50V DC
C 56 C: 4.7pF, tantalum, 16V DC
- 57 C: 0.01pF, poly, 83V DC
C 53 C: 4.7pF, elyt, 25V DG
C 59 thru not assigned
C 51
C 52 C: 47pF, elyt, 25Y DC
C 63 C: D.1yF, cer. CHIP, 50V DC
Cs54, CE5 C: 5000 pF, cer., 50V DC
C 66 C: 47 pF, elyt, 25V OC
C 67 C: 68 pF, cer. CHIP, 50V DC
C 68 C: O0.yF, cer. CHIP, 50V DC
C 69 C: 18 pF, cer. CHIP, SOV DC
c 70 C: 68 pF, cer. CHIP, S0V DC
cn C: 0.1pF, cer. CHIP, 50V DC
C 72 C: 18 pF, cer. CHIP, 50V DC
C 75 not assigned
C 74 C: dpF, cer. CHIP, 50V DC
C 75 C: 0.1pF, cer. CHIP, 50V DC
C 76 C: 27 pF, cer., 50V BC
C 7 C: 47 pF, cer. CHIP, S0V DC
cC 78 C: O.lpF, cer. CHIP , 50V DC
C 79, C 8D not assigned
C h
c :; i C: 0.1pF, cer. CHIF, 50V DC




PC-BOARD #118

REPLACEABLE PARTS: PC-BOARD #94 In YHF RECEIVER MODULE of WSD-690rx {continued)
Circul# WRAASE
Reference Stock No. Description Heta
JC 89, €30 C: 4 pF, CHIP,cef.; 50V DC.
c 91 C: O.1pF, cer. CHIP, 50V DC
C 92 C: 0.00pF, cer., 50V DC
C 83 C94 C: O.1yF, cer. CHIP, 50V DC.
H 01, HoZ2 BBZ2-E188-00 |PTC-resistor
L1 thru 137-5061-00 |VYHF-COIL
REL
Lo6s L 7 137-1070-00 | IF-FILTER 10,7 MHz
L 8 thru L 10} 137-4550-00 |IF-FILTER 455 kHz
L 11 137-0042-00 [0SC.-COIL
1': :: Y y37-5081-00 |vHF-coiL
L 16 137-Y003-00 RF=CHOKE
L 17 137-Y003=00 RF- CHOXE
L I8 137=-Y004-00 RF: CHOXE
D1 thru
D 10 Diode, Si, 1N 4148
D11 Diode, ZENER : BZXTOC3V6
D12 thru
D 14 Diode, Siz 1N 4148
0 15 thru
D17 Diode, Si: 1IN 4001
D i& Diode, Ge: AA 119
T 1 thru
T4 Transistor, FET: BF-981
T-5=T 6 Transistor, Si-AF: BF 241
g A o Transistor, S1-RF: BFR=-93A
T9 3 i Transistor, FET: BF-981
T 10 Transistor, Si-PNP: BC-560
IC 15 g2 IC: VHF-MIXER: S0-42-P (SIEMENS
Ic 3 IC: PLL=CIRCUIT: 4046
IC 4 IC: OP-AMP: LM-324
IcC-5 IC: AUDIO-AMPL.: LM-330
CF 1 137-SWF1-07 | CERAMIC FILTER 10.7 MHz
RL-1 RLD-0511-02 | Ralais, REED
BNC 1, BNC 2 BMC- JACK
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REPLACEABLE PARTS: PC-BOARD #94 + 118 in VHF-RECEIVER MODULE of WSD-690rx (contlnued)

Clreuit WRAASE

Reference S+ock MNo. Description Note
g ; ey not fitted

Q4 QUARTZ CRYSTAL: 42.266 MHz

Q5 06 not fitted

Q7 QUARTZ CRYSTAL: 42.30666 MHz

08, QUARTZ CRYSTAL: 42.100 Mz

o9 i QUARTZ CRYSTAL: 10.245 MMz

R 10 QUARTZ CRYSTAL: 97.3125 MHz

o 11 QUARTZ CRYSTAL: 97.09375 MHz -

CF 01 thru Capacitor: FEED-TROUGH: 4700 pF, 100V DC

o 17




i

REPLACEABLE PARTS: CHASSIS and FRONTPANEL of MWSD-690rx
Clrcult WRAASE
Reference Stock No. Description Hote
801, BO4, T20.29720 Pushb n; red
805, BOS
BOZ, BO3,
BO6, Bo7 720.29740 Pushbutton, green
5-7, 5-8 720.00103 Toggle switch: ON - ON , 2 positicns
59 , 5-10 120.10103 Toggle switch: ON - OFF - ON : 3 positions
S-11 720.20103 Toggle switch: ON - MOMENTARY OM, 3 positions
5-12 715.60620 Rotary switch, 6 positions, 2 segments
5-13 715.61220 Rotary switch, 12 pesitions
5-14 717.00202 SWITCH for 220V POWER INPUT
YR=-F=1 560.47010 Reslstor, variable 10 turns, screwdriver op. 4k7
YR-F-2 560.10010 Resistor, varlable 10 turns, screwdr. op., 1 k
YR-F-=3 560.47010 Resistor, varliable,10 turns, screwdriver op., 4k7
YR=F=4 575.10030 Resistor, varfable, 100k w. Switch
YR=1-117 571 .10030 Resistor, variable, 100k |Tnear.
-1 T75.10001 PA-METER, 100pA, KYORITSU KB-75 with frame
SPR-1 790.80070 LOUDSPEAKER, B OHMS
R=F=1 510. 10020 Resistor, 10k
R-F-2 510.15020 Resistor, 15k
FR=-1 000.69010 Plastic frame for ' TIMER DISPLAY
GW=1 DO0.65011 GLASS WINDOW, red, for TIMER DISPLAY
FCA=1 332.21601 FLAT CABLE ASSEMBLY, 16 wires
FCA=2 thru
i 332.20625 PLAT CABLE ASSEMBLY, 6 wires
FCA-5,FCA-6 | 332.21025 FLAT CABLE ASSEMBLY, 10 wires
SH-1 T10.00001 FUSE HOLDER (for FUSE 5 x 20 mm)
DIN=1 311.05000 DIN JACK, 5 pln, 180°
NCB-38 930.69030 BATTERY ASSEMELY
HMC=105 930. 69005 POWER SUPPLY ASSEMBLY
EF=1 33307251 POWER LIME FILTER with EURD=JACK
TBD=30 000. 10001 TOP COYER PLATE
TBD=31 000. 19275 CASE, 199, %X UNITS
TBD-32 061.03005 SCREW DIN963 M3x5
031.05012 SCREW DINTS85 M5x12
05105020 SCREW DINS33 M5x20

031 . 03005

SCREW DINB4  M3x5




REPLACEABLE PARTS: PC-BOARD #117,L0CP COMPOSITION ASSEMBLY of WSD-690rx

-72 -

L o B B
I Ld By o=

1 thru

B

9 thru
16

17, D18

R0 oo

01
02
03
04

(— — B — i —

10
11

7]

]

cs o1
thru

CS 08
C509,C510

R: 10 k SMD chip
Reslstor network Bt K
Yariable resiztor 100 k |inear

C: 4.7yF, elyt, 50V DC
Gy 33 pF, elyt, 16V DC
C: 0.1pF, poly, 100V DC
C: 1200 pF, ceram., 50V DC SMD chip

Diode, S1: 1N 4148

L.E:Ds , red, 3 mm
Diode, S5i: 1IN 4148

IC: NE 555
IC: T4HC4017
IC: 4002

IC: 4uo2

Teggle switch: on—off-on, 3-position
fogale switch: on = on, Z-position

CODE SWITCH: 0...9, decimal code
CODE SWITCH: 0...15, BCD code

Clrcult WRAASE
Reference Stack No. Description Hote
R 1 Rz 3k9
R 2 R: 56 OHMS
R3 R:. 10 k
R 4 R: 10 k SMD chip
RS R: 1 k




REPLACEAELE PARTS: PC-BOARD #1148,

PROGRAMMABLE TIMER of WSD—690rx

(continued)

T-segment-LED=display D350PKG

Circult WRAASE

Reference Stock MNo. Description Note
uom 1C: 4060

v o2 1C: 4040

U o3 IC: 4012

U o4 C: 4029

U os IC: MC 14495

U o6 IC: 4029

u o7 1C: MC 14495 .
U o8 IC: 4040

uos [C: MC 14495

u 10 fC: 4070

u 11 FC: MC 14495

Uiz 1€: COM 6116

U i3 1G: 4011

U 14 IC: 4008

uis IC: 74LS241

U1 IC: T4LS257

501 Teggle switch on—off-on , 3I-position
5 8z : Toggle switch on - on , 2-position
503 Toggle switch on - on , 2-positlen
S 04 Rotary switch BCD-code "RT-A™

505 Rotary switch BCD-code "RT-A"

5 06 Toggle switch on - on, 2 positions

50 1 thru




o Pl

REPLACEAELE PARTS: PC-BOARD #114B, PROGRAMMABLE TIMER of WSD-690rx

Circult WRAASE

Reference Stock No. Description Note

R 1 R: 10M

R 2 R: 2k

R3 Rz 120k

R 4 1 120k

RS R: 10k

R6 R: 10k

R 7 R: 120k

R B Rz 10k

RO : 10k i

R 10 R: 120k

R 11 +thru R: 120k

R 21

R 27 Rz 510 OHMS

R 23 R: 270 DHMS

R 24 R: 120k

R 25 R: 510 OHMS

R 26 R: 120k

R 27 R: 510 OHMS

R 28 R: 120k

R 29 R: Tk

R 30 R: M

R 31 R: 510 OHMS

R 32 R: 10k SMD

Rn1 Resistor network 8 x 1k

ey | C: 510 pF, poly, 100Y DC

C 2 C: 4.7yF, tantalum, 10V DC

C3 +hru C: 5000 pF, cer., 50V DC

C 4

cC5 C: 220pF, electr., 25V DC

¥C 1 C: Variable, mica, 2=30 pF

D 1 thru

D9 = Diode, Si: IN 4148

D10 Dicda, Si: IN 4001

D 11 thru

D15 Diode, SI: 1N 4148

D16 L:E.D. red, 3 mm

R 1 QUARTZ CRYSTAL: 32768 Hz
with P.T.C. heating resistor




REFLACEABLE PARTS: PC-BOARD # T00A , MESSI GEMNERAT ION AND MULTIPLEXERS of WSD-690rx

thru

c oo Ccocs
=] AN B Ll B =

g “thru
12
13 Thru
16
17

LSl — S -

=

18

1€: T4HC393
1C: T4HC393
IC: T4HCEG

1C: T4LSTS

IC: 4503

IC: T4HC153

IC: T4HC193

IC: T4L5257

IC: TJ4LST3
IC: 4013

Clrcult WRAASE
Reference Stock No. Description kote
R 1 R: 10k
R 2 R: 10k
R 3 not assigned
R 4 R: 10k
C-iY, B2 C: 3.3yF for 2.2yF), tantaium, 35v DC




-

REPLACEABLE PARTS: PC-BOARD #116, ANALOG INP. and VIDEQ SYNC GENER. CIRCUITS of WSD—690rx

Circult WRAASE

Referance Stock Mo, Description Hote
R R: 5k6

R 2 R: 10k

R3 R: 10k

R 4 R: 10k

RS R: 510 ohms
R & R: ZZk

R 7 R: 3k9 .
R & R: 10k

R 9 R: 33k

R 10 R: 5ik

R 11 R: 560k

R 12 R: 120k

R 13 R: 10k

R 14 R: 10k

R 15 F: S60kK

R 16 Ry 10k

R 17 R: 1Ok

R 18 R: 51k

R 19 R: 22k
R-20 R: 220k

R 27 R: 23k

R 22 B: 120k

R 23 R: 120k

R 24 R: 270 ohms
R 25 R: 270 ohms
R 26 Ry 1k

R 27 R: 510 ohms
R 28 R: 510 ohms
R 29 R: 10k SMD
R 30 R: 120k

R 3 R: 1k

R 32 R: 1ok

R 33 R: 10k

R 34 R: 10k

R 35 R: 5k6




REPLACEABLE FARTS: PC-BOARD #1716, ANALOG INP. & VIDEQO SYNMC.

- 77 -

{continuad)

Circult
Reference

WRAASE
Stock MNo.

Description

Hote

Lo B o O o B o B
L% T S TR ST ]

o 8 O O
oo =

11
12
13
14
15

Ly B v e B

16
17
18
19
20

L B w Uy I

21
22
23
24
25

i BN O

L)

26

¥C 1

D 1 thru
D10

- -
i

g

C: 0.01pF, poly, 63¥ DC
C: 2200 pF poly, 50V DC
C: 0.01pF, poly, 63¥ DC
C: 0.01pF, poly, 63V DC
C: 2.2pF, tentalum, 35Y DC

C: 2200 pF, pely, S0V DC
C: 0.047uF, poly, 63V DC
C: 0.047uF, poly, 63V DC
: 4.7pF, electr., 50¥ DC
C: 4.7yF, electr., 50V DC

C: 0.0MpF, poly, 63V DC

C: 0.01pF, poly, 63V DC

: 4.TyF, electr., 50V DC
C: 4.7yF, tantalum, 10¥ DC
: 0.1pF, cerd, SMD

C: 2200 pF, poly, 50V DC
C: 47pF, electr., 25Y DC
C: 4.7yF, tantalum, 10V DC
C: 82 pF, car., 50V DC

: 0.01pF, poly, 63V DC

s+ 4.T7uF, tantalum, 10V DC
C: 510 pF, poly, 100V DC

: 2200 pF, poly, SOV DC

: 560 pF, cer., 50V DC, SMD
C: 560 pF, cer., 50V DC, SMD

9]

4,7 pF, tantalum, 10¥ DC
4.7 IJF‘ 1'#“1'3"."“1- 10¥ DC
510 pF, poly,100V DC

e B
SR

Gy var., mica, 1.8 — 27 pF

Diode, Siz 1N 41438

Transistor, 51, PNF: BC 560
Transistor, Si, NPN: BC 5488

QUARTZ CRYSTAL : 10.240 MHz




REPLACEABLE PARTS: PC-BOARD #116,
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ANALOG INP. & VIDED SYMC GEN.

{continued)

Circult WHAASE

Referencea Stock Mo. Description Hote
U o1 [C: TLOS4 COP
v oz IC: MFSCN-50
U3 IC: MFGCN-50

U 04 |C: ADCOBO4 LCM
o5 1C: 74HCOO

u 06 IC: T4HC157

u o7 1C: 4040

U o8 IC: 74L593
u.o9 IC: T4HCT3
U110 1C: ZNAT34E
U1 1C: 74L5221




REPLACEABLE PARTS: PC-BOARD # 1138, LOOFP MEMORY BOARD of WSD—690rx.

Clrcult WRAASE
Reference Stock Mo, Description Note

R1 Rz 3k9

R 2 Rz 3k9

R 3 thru B: 1k

R &

R7 R: 150 OHMS

R B R: 1k

RS9 R: 75: OHMS -
Rn 1 Resistor network 7 x 12k

Rn 2 Reslstor network 7 x 1kS
c1 G: 510 pF , poly. 100V DC

c 2 C: 510 pF , poly, 100V DC
. C: 0.022 yF, poly, 63V DC

C 4 C: 4,7yF, tantalum, 10V DC
c:5 C: 150 pF, styroflex, 63V DC

C & thru C: 4.7pF, tentalum, 10V DC

cn

D1, B2 Diode, Ge : AA 119

D3, D& Diode, 51 : 1IN 4148

T1 Transistor, Si, NPN: BD 135

Uo1 thru IC: TC 511000P-12 <-10>

U2

U3, u 14 [C: T4HCTLS365

u1s IC: T74L5365

Ute, U117 ICy TBP 28542 { or 7454712)

u 18 IC: 74HCB6

uise IC: T4HC157

u 20 IC: T4HCOO “
u-21, .22 IC: 74LST3 :
b 23 IC: T4HCTOO

U 24 IC:  T4HC4040

U 25 +hru 2 IC:  74HC157

v 27

U 28 IC: T4HC4040




REPLACEABLE PARTS: PC-BOARD 115A, MAIN Brd. WSD—690rx.

Circult WRAASE

Refarence Stock: Ho. Description Hote
R1 R: 120k ohms

R 2 R: 1k

R 3 R: 10k

R4 Ry 24k

R 5 R: 56k SMD

R 6 Rz Tk

R 7 R: Sk&

R & R: 10k

R 9 R: 10k

R 10 R: 3k9

R 11 R: 10k

R 12 H: 10k

R 13 R: 10k

R 14 R: 10k

R 15 R: 5k&

R 16 Rr 5S5ik

R 17 R: 5ik

R 18 R: 10k !
R 19 Rz 1k |
R 20 R: ™

R 21 R: Z20k

R 22 R: 10k

R 23 R: 10k

R 24 R: 10k

R 25 R: 10k

R 26 R: ™

R 27 thru R: 10k

R 32

R.33 R 2k

R 34 Ri 4k7 SMD

R 35 R: 150 ohms

R 36 R: 75 ohms

Rn 1 Resistor network 7 x 12k ohms
Rn 2 Resistor neftwork [ » 1k5 ohms
Rn 3 Resistor network 6 x 1k ohms
YR 1 R: var. 500 ohms horiz.

VR 2 R: var. 50k ohms horiz.

VYR 3 R: var. 50k ohms vert.




REPLACEABLE PARTS: PC-BOARD

-81 -

#1154 MAIN Brd.— WSD-690rx.

{continued)

Circul? WRAASE
Refarancs Stock Mo. Description Note
c1 C: 510 pF poly 100V DC

cC 2 C: 2600pF styroflex 50V DC
c3 C: 510 pF poly 100V DC

C 4 C: 0.047 pF poly 63V DC

C5 C: 0.1 yF cer. SMD 50¥ DC
C6o C: 0.022 uF poly, 63V DC

c7 C: 4.7 yF tentalum, 10V DC
c 8 C: 1 pF tantalum, 35V DC X
cCo C: 0.022 pF, poly, &63Y DC

C 10 Cr 1 yF , tentalum, 35V DC
i C: 0.22 pF, electr., 50V DC
G 12 C: 4.7 pyF, tantalum, 10V DC
c13 C: 2200 uF, electr., 25V DC
C 14 thru

C 20 C: 4.7 pF, tantalum, 10V DC
c21 C: 47 pF, ocer., 50V DC

c 22 ¢: 1 pF, tantalum,35Y DC

C 23 C: 4.7 pF, electr., 25V OC
¥C 1 C: var., mica, 1.8=22 pF
D1 +thru

b 29 Diode, S5T: TN 4148

D 30 Dicde, Ge: AATID

D 31 thru

D 34 Dicde, ST: 1N 4148

T T3 Transistor , Si: BC 5488

T3 Transistor, 51 : BD 135

CR 1 QUARTZ CRYSTAL: 4433.619 kHz
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REFLACERBLE PARTS: PC-BOARD # 115A. MAIN Brd.— WSD-690rx. {continued)
Clrcult WRAASE

Referance Shock Nos Description Note
Lo IC: ME 555
uoz IC: T4HC2040
uo3 IC: ME 555
uo4 IC:  T4HCTS
oS [Cs T4HCTI
uoe IC: HEF 4040
uo7 [C: MC 140668
uos IC: HEF 4040
uogs IC: CD 4012
o [G: T4HCTS
i IG: 40118
a2z [C: 4001
3 [C:  T4LS5221
U4 IC: T4HC157
u1s ICy 4009
s IC: T4LS0O
uy IC: 74HC157
uia 1C:  T4HCOO
o IC: WM 2301
uzo 1C:  T4HCOO
21 IC: HEF 45858
uzz |C: HEF 45858
UzZ3 IC:  T4LS132
uz4 IC: T4HCOO
u2s IG: T4HCBG
uze IC: 74LS0Z
27 IC: TAHCOO
vza IC: 40238
uz2s Not asslgned
uzo Mot assigned
U31 thru
u3& IC: HM 50256
usy IC: JAHCTLS365
uza 1IC: T4HCTLS365
u3s, U400 IC: TBP 2BS42N (or DM 745472N)
U441 thru
U46 IC: HM 50256
u47 IC: TAHCTLS365
u4g [C: T4HCIT74

- 149 IC: TAHCTLS36S
uso IC: 74L500
U5 IC: T4HCEE
us2 IC: TAHCTLS365
uss IC: 741502




