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1. List of PWBs, Features, Technical specifications

1.1  Survey of sets and PWB’s with software versions

All in One- | key print
SYSTEMS (AIO) pP connector | TAPE DECK
Pos. 7899 print
System off air Rec/Pb standard Mobo chapter 7 | chapter 10
E pP-1D No.
« 2 2 31 (32|37
(@] o § N
g33¢ = 8 =2(2|2 o g
o ssos s 3 B Sl ol ilyg v gl & ¥
5533333302585 |acoliadd
I AR I E I EE E RN
VR120/02 v v V| v v
VR120/55 v v v v v v v vV v
VR120/58 v v v v v v |V v
VR170/02 v v v v v
VR170/07 v v v v v v
VR170/39 v v v v v v v v v v
VR170/58 v v v v v v v v v
VR220/02 v v v v v
VR220/07 v v v v v v
VR220/39 v v v Vv v v v v v v
VR220/58 v v v v v v v v
VR270B/02 v v vi|v v
VR270B/07 v 4 V| v v
VR270B/39 v v v v v v v V| v v
VR270B/58 v v v v v v v |V v
VR270W/02 | v v vi|v v
VR270W/07 v 4 V| v v
VR270W/39 |v v Vv VvV v v v v v v
VR270W/58 | v v v v v v vV v
VR402/58 v v v v v v vV v
VR420/02 v v v v v v
VR420/39 v v v v v v v v v v
VR420/58 v v v v v v v v v
VR520/02 v v v v v
VR520/07 v v v v v
VR520/16 v v v v v
VR520/58 v v v v v v v v v
VR570/02 v v v v v v
VR570/07 v v v v v v
VR570/16 v v v v v v
VR570/39 v v v v v v v v Y v v
VR570/58 ' v v v v v v v v
VR572/02 v v v v v v
VR572/16 v v v v v v
VR620/02 v v v v v v
VR620/07 v v v v v v
VR620/16 v v v v v v
VR620/39 v v v v v v v v Y v v
VR620/58 v v v v v v v v v
VR622/02 v v v v v v
VR622/16 v v v v v v




( GB4 QN 1. | VR120 List of PWBs, Features, Technical specifications

All in One- | key print
SYSTEMS (AIO) pP connector | TAPE DECK
Pos. 7899 print

System off air Rec/Pb standard Mobo chapter 7 | chapter 10

uP-1D No.
31| 32]37

PAL/SECAM DK

SECAM BG
SECAM L/
SECAM K1
SECAM
MESECAM
AC3P1 - xU
AC3B1 - xU
ACP 35
AKP 35
AKP 36
A12T-P2/0
A12T-P2/0LP
AT-S4/0

VR627/02
VR627/16
VR670B/02
VR670B/07 v
VR670B/16
VR670B/39
VR670B/58
VR670W/02
VR670W/07 v
VR670W/16
VR670W/39
VR670W/58
VR720/02
VR720/07 v
VR720/16
VR720/39
VR720/58
VR870CC/02
VR870CC/07 v
VR870CC/16
VR870CC/39
VR870CC/58
VR870L/02
VR870L/07 v
VR870L/16
VR870L/39
VR870L/58
SB140/03
SB140/38
SB145/03
SB145/11
SB445/11
SB445/38
SB645/03
SB645/11
SB645/38
SB745/03
SB745/11
SB745/38
20DV30/39
45DV30/39
65DV30/39

< « | PALBG
PAL |
< «|AC3P7-xU

AN
N NEN VRN RN VRN

‘NN VRN
LR LS U8 U8 SR R S K { X[PbNTSConPALTV

SN SN K SN K S8 K8« «|PbBlack & White

A VIRNEL NI NN

AN
<
<

SURNIENEN
LN U S CR R CR UK R R S KRR S K| AT-s42

AN NN NN NN NI N U N N NN

SNENENENENENENENENEN
NN NN VRN NN VRN
NN VRN SN NENE VRN

ANERNE NN

SNENENENENENENENENEN
NN NN SN NENE VRN

NSRS

AN
\
AN

AN NN NN NN NN NN NN NN NN NN NN NN NN NN NN NENE NN NENE NN NN N NN [ 2.VR

AN NN NN NN N NN NN VN VN N N NI N NN

NN N N N N N VRN NN NN

ANENENEN
ANENRNEN
AN
ANENENEN
ANENENEN




List of PWBs, Features, Technical specifications VR120 n m

1.2 Features
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General
Auto Standby On/Off v v Yy Y Y v v v v v v v vV v v v v v v v Y
Backup Presets 1yr v v v v v v v v vV v v v v v v v v v v v v
Backup Clock / Timer 3hrs v v v v v v v v v v v v v v v v v v v v Vv
Number of Events / month 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6 6
Low Power Standby Power Cons. [Watts] | <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4 <4
Tuning - presets (only channel input) 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99 99
Systems
Hyperband, UHF, VHF v v v v v v v v v v v v v v v v v v v v Vv
Mono v v Yy Y Y v v v v v v v vV v v v v v v v Y
German Stereo
NICAM
Splitter v v v v
Auto Seek v v v v
Mechanism
Number of Video Heads 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 4 4
FM audio heads for stereo
Head Cleaning Mode/automatic v v v v v v v vV v v v vV vV v v v v vV vV v v
Winding Time (E180) sec 260 260 260 100 100 100 100 100 100 100 100 260 260 260 260 260 260 260 260 260 100
Rewind Time (E180) sec 170 170 170 100 100 100 100 100 100 100 100 170 170 170 170 170 170 170 170 170 100
Quick View v v v v v v v v v v v v v v v v v v v v Vv
Tape Counter lin. Relative (h.m.s.) v v v v v v v v Vv Vv Vv Vv Vv v v vV vV vV v v v
Tape Counter Time Left (h.m) v v v v v v v v v
VISS: next/prev. index / blank tape search | v v v v v v v v Vv Vv v Vv v Vv Vv v Vv Vv v Vv YV
Features
Plug & Play v v v v v v v v v
On Screen Display (OSD) v v v v v v v v v
Welcome Screen v v v v v v v v v
Auto Install/Search/Store/Tuning v v v v v v v v v Vv v v v Vv v v Vv Vv v Vv V
Easy link / NexTView Link (P50)
Follow TV (analog) v v v v v v v v v
Direct Record v v v v v v v v v
16:9 (pin 8) v v v v v
Digital Studio Picture Control v v v v v v vV vV vV v v vV vV v vV v v vV vV v v
Commercial Skip no NO NO NO NO NO NO hO NO NO NO NO NO NO NO NO NO NO nNO NO no
Turbo Timer v v v v v v v v v v v v v v v vV v v v v v
Daily/Weekly v v v v v v v v v
Showview / VideoPlus+ v v v v v v v v v
ShowView Mapping v
VPS + PDC (VPD) v v v v v v v Y v
PDC (Time/Date) download v v v v v v v Y v
Net-name detection v v v v v v v Y v
Record Link / Scart 2 v v v v v
Sat control via Mouse
Child Lock v v v v v v v v v v v v v v v v v v v v Vv
VCR1/VCR2
OTR v v v v v v v v v v v v v v v v v v v v Vv
Long Play v v v v v v v
Auto LP v v
Tape List
SMART Picture
Connectors
Number of Scart connectors i1 1 2 2 2 2 2 2 2 2 1 1 2 1 1 1 2 1 1 2
Audio out cinch rear
Audio/Video in cinch front
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Direct Record v v v v v v v v v v v v v v v v
16:9 (pin 8) v v v v v v v v v v v v v v v v
Digital Studio Picture Control v v v v v v v vV vV v v v vV vy v v vV Y vV
Commercial Skip no NO NO NO NO NO NO NO NO NO NO NO NhO NO NO NO NO NO NO noO
Turbo Timer v v v v v v v v v v vV vV vV v v v vV v v Y
Daily/Weekly v v v v v v v v v v v v v v v v v v v v
Showview / VideoPlus+ v v v v v v v v v v v v vV v v v v v v Y
ShowView Mapping v v v v v v v v v
VPS + PDC (VPD) A A A A A A R
PDC (Time/Date) download v v v v v v v v v v v v v v v v v v v v
Net-name detection v v v v v v v v v v v v v v v v v v v Y
Record Link / Scart 2 v v v v v v v v v v v v v v v v v v v v
Sat control via mouse
Child Lock v v v v v v v v v v v v v v v v v v v v
VCR1/VCR2 v v v v v v v
OTR v v v v v v v v v v v v v v v v v v v v
Long Play v v v v v v v v v v vV v v vV vV v v v v Vv
Auto LP v v v v v v v v v v v v v v v v v v v v
Tape List A
SMART Picture
Connectors
Number of Scart connectors 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2 2
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Audio/Video in cinch front v v v v v v Y
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Commercial Skip no NO NO hO NO NO NhO NO NO NO NO NO NO NO hO NO NO hO NO NO hOo NnoO
Turbo Timer v v v v v v v
DainNVeekIy v v v v v v v v v v v v v v v v v v v
Showview / VideoPlus+ v v v v v v v v v Y v v v v v v v v v
ShowView Mapping v v v v v v Y
VPS + PDC (VPD) v v v v v v v v v Y v v v v v v v v v
PDC (Time/Date) download v v v v v v v v v v v v v v v v v v v
Net-name detection v v v v v v v v v v v v v v v v Vv v v
Record Link / Scart 2 v v v v v v Vv v v v v v v v v v v v v
Sat control via mouse
Child Lock v v Y v v v v v v v v v v v v v v v v v v v
VCR1/VCR2 v v v v v v v
OTR v v v v v v v v v v v v v v v v v v v v v Vv
Long Play v v v v v v v v v v v v v v v v v
Auto LP v v v v v v Vv v v v
Tape List
SMART Picture v v v v v v v
Connectors
Number of Scart connectors 2 2 2 2 2 2 2 1 2 2 2 2 2 2 2 2 2 2 2 2 2 2
Audio out cinch rear v v v v v v v v v v v v Y v
Audio/Video in cinch front v v v v v v Y v v v
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1.3 Technical specification
Cinch Audio/Video input on front panel (OPTION)

Mains voltage : 220-240V, +/-10%
Mains frequency : 45-65Hz Audio:
Power consumption : monot1_2-5Wdurin9 AINFR (audio right in) red 0.2 Vi 10 2 Vis  typ. 500 MV
operation . . .
HFi)Fi .16 W during ,I‘:]IFI)\IUI:L"T(]E:;::;:”I:: in) white Z%Zk\grgfnto 2Vins  typ. 500 mV,s
operation
without Low Power Standby : mono 4 W during
standby Video:
¢ HiFi 4.4 W during VFR yellow 1Vpp+3/-3dB
) standby Input impedance 75 Ohm
with Low Power Standby : < 4 W standby
Ambient temperature : +10°C to +35°C
Relative humidity - 20-80% Cinch Audio Out Rear (OPTION)
Dimensions : 380 x 260 x 94 mm
Weight © 3,7kg AOUT1R (audio right out) red 500 MV, +/- 3 dB Ry 1 kOhm
Fast forward/rewind time (turbo) 2;“’5'51)003 (E180 AOUTIL (audio left out) white 500 MV, +/- 3 dB Ryy; 1 kOhM
Position of use . horizontally, max.
15° This outputs are in parallel with the corresponding outputs on
Video resolution : 2240 lines Euroconnector 1.
Audio SP: Linear Audio : 80Hz - 10kHz (6
dB
Audio LP: Linear Audio : 80|)-iz - 5kHz (+6 TUMOD
dB
Stereo FM Audio : 20I)-|z - 20kHz Modulator:
(+3dB) Frequency range loop through 45 MHz - 860 MHz
Gain: ANT IN - TV OUT 2dB +3/-2dB
Euroconnector (AV1) SCART plug 1 ANTIN - TUN OUT 2dB +3/-2dB
Connection to TV, monitor, projection TV ... Switch for RF input attenuation NO

Frequency range out (tuned by IIC bus)  Ch 21 - Ch55
Pin 1 ARO (audio right out) 500 mV s +/-3dB Ry, 1kOhm

Pin2 ARI (audio right in) 02Vimsto2Vins  Rin 10 kOhm Tuner:
Pin3 ALO (audio leftout) 500 mV s +/- 3dB Ry 1 kOhm Frequency range 43 MHz - 860 MHz
Pin6 ALl (audio left in) 0,2Vmst02Vips  Rin 10 kOhm for UK 450 MHz - 860MHz
Pin 7 Blue (out) **)
Pin8 Switching output: (with Rioaq = 10kOhm, Cjp5q<2nF) Input voltage max. <100 dBpv

low: 2 V min. > 60 dBuV

high: 9.5 V

rise time: 5 ms
Pin 11 Green (out) **)
Pin 15 Red (out) **)

Pin 16 Blanking (out) **) loop through enabled during
standby, view-mode

Pin 19 CVBS Il (video out) 1V, +1/-2dB Rout 75 Ohm

Pin 20 CVBS | (video in) 1 Vpp +3/-3dB Rin 750hm

**) passive loop through from AV2

Euroconnector (AV2) SCART plug 2
Connection to decoder, SAT tuner, video disc, 2nd VCR ...

Pin 1 ARO (audio right out) 500 mV s +/-3dB Ry, 1kOhm

Pin2  ARI (audio right in) 0,2Vinsto2Vie  Rjy  10kOhm

Pin3 ALO (audio leftout) 500 mV g +/-3dB Ry, 1kOhm

Pin 6 ALI (audio left in) 02Vnsto2Vs Rin 10kOhm

Pin 7 Blue (out) **)

Pin 8  Switching input only: low: 2 V (low) Rin 10 kOhm
high: 4.5V (high) Rj, 10kOhm

Pin 11 Green (in) *)

Pin 15 Red (in) *)

Pin 16 Blanking (in) *) loop through enabled during
standby, view-mode

Pin 19 CVBSIII (video out) 1 Vp, +1/-2dB Rout 75 Ohm

Pin 20 CVBS | (video in) 1V, +3/-3dB Rin 750hm

*) passive loop through to Euroconnector AV1



m “ VR120 Safety instructions, Modifications

2.

2.1

Safety instructions, Modifications

Safety instructions

Safety regulations demand that the set be restored to its
original condition and that components identical with the
original types be used.

Safety components are marked by the symbol A

All' ICs and many other semi-conductors are susceptible
to electrostatic discharges (ESD). Careless handling
during repair may reduce life drastically. When repairing,
make sure that you are conneted with the same potential
as the mass of the set via a wrist wrap with resistance.
Keep components and tools on the same potential.

A set to be repaired should always be connected to the
mains via a suitable isolating transformer.

Never replace any modules or any other parts while the
set is switched on.

Use plastic instead of metal alignment tools. This in order
to prelude short-circuit or to prevent a specific circuit from
being rendered unstable.

Engineer's remarks:

Remarks

The direct voltages and oscillograms ought to be
measured relative to the set mass.

The direct voltages and oscillograms mentioned in the
diagrams ought to be measured with a colour bar signal
and the picture carrier at 503.25 MHz (C25).

The oscillograms and direct voltages have been
measured in RECORD or PLAY mode.

The semiconductors, which are mentioned in the circuit
diagram and in the parts lists, are fully exchangeable per
position with the semiconductors in the set, irrespective
of the type designation of these semiconductors.
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Safety instructions, Modifications VR120 “ m

Modifications
Updating the service manual

All modifications and/or supplements to the Service Manual
are published by means of Service Information bulletins.

Each Service Information is numbered:

VR 01-01GB

Language

Sequence number

Year

Video cassette recorder

A Service Information bulletin consists of a front page which,
if needed, is followed by supplementary and/or replacement
sheets.

Replacement sheets should replace existing sheets in the
Service Manual. These sheets are identified by an additional
letter after the page number.

Example: Page 5-1a replaces page 5-1 in the Service
Manual.

Supplementary sheets should be inserted between existing
sheets in the Service Manual. These sheets are identified by
an additional figure after the page number.

Example: Page 5-1-1 should be inserted after page 5-1.

Modifications in the set

All important parts of the set (such as the tape deck, the
printed circuits and modules) are equiped with a sticker.
Those stickers provide a number of important information.

Type plate
The type plate is located on the back cover.

220-240V ~ 50Hz

MADE IN EUROPE

Range

[AA AAA BBB CCC DDD EEE FFF GGG | «———— Option codes (A-G)

[@ C€

MODEL NO: VR120/02

I
PROD.NO: VN 37 0015 123456
O OO OO

Evolution code

Type number

Serial number
Production date

Production code

Note:

* Incase of an important change in the set, the production
code on the type plate is incremented: E.g. 37 becomes
38.

* In case of a major change in the set, the evolution code
is incremented: E.g. AA becomes AB.

Production center (VN),

Tape deck

12345678 10001 A12T-p2/olP 011731 12WD44
B — [ T T

I_ Production code
Factory indication

Production date

Tape deck type

Factory deck number

Serial number

Note:

* The production code and the serial number on the tape
deck do not correspond to the production code and the
serial number on the type plate.

Printed circuits
The sticker is generally located on the copper side of the
board.

Example:
AVR 01102
12345 KW 015 123456
120196
—— Serial number
Production week
Printed boardname
Factory code
Note:
e The production code number might not always be
mentioned.

In case of an important modification, the last figure of the
factory code number (point number) is increased by one: E.g.
8502.1 becomes 8502.2



m “ VR120 Direction for use

3. Direction for use

PHILIPS

VIDEO

PHILIPS

VIDEO
MULTIBRAND TV
CONTROL

PHILIPS

VIDEO

RT112

o

3

2
]
El
z
E]
]
2
E

PHILIPS

VIDEO

K_J RT121

RT123 RT128
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Remote control

SMART: To adjust the picture setting during playback
1

Switch off : To switch off set, interrupt menu function, interrupt a programmed recording
(TIMER)

Delete : To delete last entry/Clear programmed recording (TIMER)
Select: To select a function
Child Lock : To switch child lock on/off
TV monitor : To switch between TV reception and VCR playback
Number buttons: 0 - 9
TurboTimerAufnahmen programmieren mit der Funktion TurboTimer
TIMER®| TIMER: To make a manual TIMER programming or to alter or clear a programmed TIMER
MENU | Menu : To call up or end main menu
Store/Confirm: To store or confirm entry
Select: Cursor left

Select: Cursor right

i
Innele

Select: To select a programme number

I
M

Select: To select a programme number

Playback : To play a recorded cassette

Rewind : During STOP and STANDBY: rewind, during PLAYBACK: reverse scanning
Pause/Stop: To stop the tape, except while a TIMER-recording is being made

Forward wind: During STOP and STANDBY: forward wind, during PLAYBACK: forward
scanning

INDEXPI | Index search: In combination with [ <C_J[»> |: to search for previous or next recording
on the cassette.

RECORD @ Record: To record the programme selected
Still picture : To stop the tape and show a still picture
Additional TV functions
TV volume: TV volume up
TV volume: TV volume down
TV sound off : To switch the sound on or off

(2] e
2 B
| \/

w
9
=
A\ 4
i

Switch off : To switch off the TV
TV Programme number: TV programme number up

TV Programme number: TV programme number down



VR120

Set width 380 mm

Direction for use

[ [T
% Soc

PHILIPS

PHILIPS (r
[

|

RRIHES

® 00
) O BEEm ®© ‘
—

VR120
VR402
VR520

VR170
VR570
VR572

VR220
VR420

VR270B
VR270W
VR670B
VR670W

VR620
VR622
VR627

SB140
SB145
SB445
SB645
SB745
20DV30
45DV30
65DV30
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Set width 435 mm

:) @ =T o o0
} S TURBO
VDRIVE
VR720
7 7
l M‘f&"l”[//\/f
]} - <+ O I ol | W« > D> I
:%‘:E‘,;W) l’%l I8 I, 1781
TURBO VR870L
YDRIVE
VR870CC

STANDBY & | Standby : To switch off or on, interrupt a function, interrupt a programmed recording
(TIMER)

RECORD @[ Record: To record the programme selected

AUDIO | Audio input socket left/right: To connect a camera recorder or video recorder
(programme number £’}

[VIDEO ] Video input socket: To connect a camera recorder or video recorder ('F3')
PROGRAMME— | Select: One line or programme number down.
PROGRAMME+ | Select: One line or programme number up.

Rewind : During STOP and STANDBY: rewind, during PLAYBACK: reverse scanning

PLAY» | Playback: To play a cassette

Lk

Forward wind: During STOP and STANDBY: forward wind, during PLAYBACK: forward
scanning

STOP/EJECTHI/A | Pause/Stop, eject cassette: To stop the tape and eject the cassette

Back of the set

Mains socket: To connect the mains cable

Satmouse socket: To connect a satmouse.

| AV2 EXT2 | Scartsocket 2: To connect a satellite receiver, decoder, video recorder, etc. (programme
number 'Fc”)

AV1EXT1 | Scartsocket1: To connect the TV set {programme number ‘£

Aerial input socket: To connect the aerial cable

Aerial output socket: To connect the TV set



m E VR120 Direction for use

‘'ON 'd0yd
‘'ON 13dON

8G/0CLdN

SdIi1lHd

"901A8P U} JO >foeq
auy 18 paxy arejd adA1 ayr uo pajund s| (ON'AOYd) JaquWinU [eds BYL ‘81ay Jaqunu [elas
aU} J3JUS YAy} JO JUSAS BY} Ul JO suopsanb B9IAISS 10) aulydew Inok Auapl ued nok Jeyy os

‘uoi3e10d109) JUBWAO[ASQ JEISWID) W04 BIUSI| JSPUN PAINJIBJNUBL S| WIISAS
MIIAMOYS YL ‘uonelodiod juswdopAsg JeIswas JOo MJewapes) palalsifos B S MAIAMOUS

‘auizefew sBuisl| UOISIAS|S) 81LINOAR) INOA Ul PaJedO| SI Jaquinu
siy1 -awwesboid uoIsIAS|8) JNOA UNM PaleIonsSe 8p0od Jaquinu ay) Jsjus Aldwis ‘|jed suoydsiel
e Bupjew se Ases se Buiwweifoud sexe|y 'S1splodas 03pIA J0j walsAs Buiwwesboid sjdwis

MII\MOHS

‘uonufosas
yabua| ade airewWwoINe pue sawil puimal 1oys sapinoad sdijiyd wody aaup adey uoisioaad ay L

‘UOYING B JO Y9N0} 3U3 Je 3 WOy PIodal
pue uoIsiAaa} Jnok uo Buifeild ApuaINd SI [SUUBYD YIIYM UIEII90Se UBd 19pJ0dal O3PIA INOA

*19A1923. 3){]|93eS [eUIBIXd U AQ Paj|03u0d g UBD 4310231 O3PIA INOA UO dpew sBulpa0day

*19p10031 03PIA INOA OJUO SBUINIAS [SULBYD UOISIAGIS} AU} [[e SJajsues} AjjeaneLuoIne uopnauny siyL

sdiliyd € 10U SI UOISIAS[S) INOK JI USAS
|043U0D 3}0Wa4 19PI0331 03PIA INOA BUISN UOISIASIS) NOA UO SUOROUNY UfeW 3y} 9)eJado Ued NOA

‘Buimres awin dieWoINe Ay}
pUB UO[IOUN} BABS/UIIBSS [BUUBYD AL diFewolne ayl Aofu3 ‘dals 3xau ayy 104 aull diay juabijaiul,
QU3 Ul SUOIIINJISUI BY} MOJ|0f SI OP 0} dABY NOA || ‘NUBW U33JIS B UM PaWOoddm aq [|Im
noA 18205 |[em ay3 ojul 3 Bnjd pue uoIsIABI8) INOA 03 Japa02al 03PIA INOA 398UU0D NOA UBYAA

‘Buiyorem Apusland ase noA wiyy jo adAl siyy 1oy sbumes
leuosad UMO InoA 399]3S 158 NOA 3Ins Jey sBunlas yoeqAe|d sy aAes 01 NOA SMO|[e UoRdUNY SIYL

‘s|re3ap oy sesiseydwa
1 ‘seq1assed Ajpenb ybiy 10 mau 104 "92UBIBJIBIUI SBINPAL WSISAS SIYY ‘S81I9SSEd O8PIA Pasn-Usyo
pue pjo 104 ‘Auenb xoeqheid sjgissod 1saq syl seanpoud yoym walsAs e padojansp sey sdijiyd

‘J91Sea yonw J1apa0dal
09pIA MaU JnoA Jo asn Aep-03-Aep 8yl axew M ydlym suonouny [eads jo abues sjoym e
sey os[e 1| 's9113ssed SHA oeq Buikeld pue Buipiodal 1oy 1sn( 10U SI 189pJ02al 03PIA SdITIHd INOA

J49p40d334
O9PIA M3U JnoA jo suonduny [eadg

EAVR- L] \
odgddr_L

P33y paiq

juIq piosay
AL Hojjo3

[ojuod A}
puniquiniy

\,mm.n.
=HdN.1Oid
AVINS

TOYLNOD

ANLOK

oliants
TviioiLa

uoIdNPOIIU|



EN G

VR120

Direction for use

'] 1IBIS B 8SN O} YSIM Jou op NnoA §|
,319ed 34eds & jnoyym Supndsuuo),

'3|q/e0 14895 € Buisn a1e noA pue 19300 14895 € Sey 19s AL INOK J|
,21qed 34eds & y3m Sundsuuo),

'suondo BUIMO||0} BY3 JO BUO 199]9S ‘BLUI} ISl Y} 10} J8PI0IBI 0BPIA INOK [[eIsul NOA USYAA

@ “Jaysues) punos 1o aimaid ay3 Buninp Anenb jo ssoj
ou Ajreanoead si aiayy ‘uondsuuod Jo adAy siyr YNAA ‘sfeubis [041U0D pue punos

% ( ‘24moid J0j 10193UUOD [ESIBAIUN BY) SE SBAISS 3|qed AY 0JNJ JO 1Ieds 8yl
319> 34eds © S| JeYAA

*19pJ0dal 03PIA PUE 185 AL JNOA 198ULOI 0] 9|qed LIBIS B 8SN NOA 1By} PUSWILIOIBS SN
*J19pJ023.1 08pIA InoA Buisn sewwefoud
AL oegAeld 1o plodas Ued noA alojog Spew 8¢ ISNW SUOIIBUUOD B|ged AJessadau ayL

e E
AL Y3 03 49p.40334 03pIA 4nok Suydauuod

‘s1a3eW g Ajarewixoadde si abues sy "asn 03 Apeas Mou S| [0J3UOD SJOWaL dYL

“Juawtedwod
Kianeq ay) 8sop pue aimoid 8yl Ul UMOYS Se J Ul SalIalleq
ayy aoeid pue juswisedwod Ais)jeq s0au0d 8lowe Byl usdo @

‘(sa11eNeq ) SOlIaYIeg Paso|oud Ay} pue [043U0I JOWaL dY} el e

'uonoas Buimoj|oy
aU) Ul PaguIoSAP - SN 210J3Q [04IUOD SJOWAI BY} Ul SaLIaIe] Syl [feIsul Isnw noA Buibexoed
13pJodas 03pIA [eulflio 3yl ul Ajeyesedas paexoed ale salelleq SH pue |0JIUOD Slowal ayL

uonesado
40} |043u0d 330wad Y3 Sultedaud

'Spu02as ul uonisod ade ] mm
"uondUN) / SWEU [SUUeYd
/ uoisod adey / [auueyd AL Y3 Jo Jaquinu swiwreboud jo Aedsia BEER
‘paniwsue) fuiag st 8pod OAd 10
SdA B uaym :jos3uo) Aianlieg swweafo.d / walsks Buiwwelfoid oapia 2ad/SdA
‘umoys i buipao9a. pawwelfold ayy o swiy pus syl USYAA an3
‘umovys st Buipaogas pawwesBfoud sy jo Jaquinu swwesbosd ayy UsYAn ‘90dd
‘umouys st buip109a1 pawwesfold ay3 Jo sy eI Y3 USUAA 1¥VIS

‘umoys s Buipa09a. pawiweafoad ays Jo a3ep ay} UBYAA 31va

"19pJ09a. 08PIA 8U} Ul 819s5ed e Ind aney noA Uy
‘sBuipa09as Apjaam Buiwwesfoad ase nok usypn M

'sBuip102a. Ajrep bujwiwelbold ase noA usymn a

“apew buiaq s| Buipaogas
pawwesfo.ad e uaym Jo uipiodas e pawwesfosd aney noA usypn

‘Buip109al e Buryew ale noA usypn

"paYHWISULL} S PUNOS YIY B USYM
10 'pUNOS JIY YHM PapI0dal uaaq Sey Jeyy 9139ssed e Aejd nok usyan @

*19p1093.1 03PIA AU} UO PaJI3Ias
Apua.1ana aney noA (41apJodal 03pIA 8y} UO Jaquinu swwelfoud pajos|as

Apuaiing) [auuByd AL 8Y) 01 PaJedo|[e Usaq Sey Jap0Jap B USYAA 23a
‘pawiwesfoad usaq sey Buipaodal a3||83es B USYAA Y
90| PJIY2 8Y} UO PBYINMS SABY NOA UBYAA w0

‘(Reld Buo) 47 ui papa02ad udaq sey ey ades e Aejd
noA uaym 10 uonauny (Aed BuoT) 4 8y uo paydlMs aney NoA USUAA

'|OqIAS B Se UMOYS SI Spowl Buizesado Jus1Ind 3y} S13YMm Si SIyL

:Aejdsip 1apJoda. 0apia anoA uo dn ybi ued sjoquwiAs asayl mm n% % nw %

Ke|dsip
J9p.1023. 03PIA An0oK uo sjoquuhs ay

204/5dA

g

“304d

levis Vg

J3P.10234 03PIA 3Y3 Sul3d2Uuod)



'suononJisul bugesado s,AL InoA ass ases|d ‘uoirewlojul 10w 104 0,

Jaquinu awweaboad usas Jo 66, ‘9T, ‘2T, B8 Uaquinu swweiboid sjgissod

159yBIy ayy Ajjensn si SIYL 'S1aPJ0ISI OBPIA JO BSN BYY JOJ AL Yl UO apise

195 U93g aAey siaquinu awwesboud [eroads ‘(syealis 10 sanem Jo uonuanaid)

Moegheid ayassea Buunp ainjoid uoisiABRY Byl JO ANjIGeIS Byl ansus 01
m-._O_uNLOQO A3PJ0234 OIPIA 40j pasn si Jaquinu swuweasoad YIIYM

:24maid Buimoy|o} ayy 8ss |IM nok ‘AY, ‘0.

L1X3, ‘0@ ‘1954008 1edS ayy Joj Jaquinu swwelfoid ayy 0} payd3ms

‘(suononJysui Buipesado s,AL INOA 98s) 39S AL INOA UO >oeqgheid ospin
J0} pasn Jaqunu awweJbosd ay) 198jes pue 18s AL JNOA UO YIUMS 0

195008
10008 |[EM U} OJUI PUS JAYI0 SY PUE 1aPJ02al 03PIA AUI JO %Ieq BY) 1B Av
193008 SUlBW Y} Ojul B|gRd Sufew paljddns Byl JO pus BuO 1Uasu| 0

[BA B} OJUI PUS JBYIO BU} PUB 19PI0I3I OBPIA U} JO YIBq 3U} Je ~Av
19300 sufew ayl ojul djqed sujew payddns Byl Jo pua auo HdsU| ()

s ALepuoyams @

193008 189S SIU) JO 82N0S UOIIBULOD € Se AL, 198J8S
*39)]20s 34EIS 33 40} NUSL UOIIIAYS € 3 S4ay0 AL AW

185 AL 83U} JO 30Bq 3 I8 18X20S
ndur [el1se 8y} OUI pus YO AU} PuB JSPI0JBI OBPIA BU} JO YIeq
8yl 18 @D 1900S By} OJul B|ged [eLide paljddns ay) Jo pus auo Luasul e nduy ospiA
8} 40} se oM Se INdINo 08PIA BYY 40 PANNS SI YIIYM 13X20S 11eds Jey) 198j8S

i9SN | P|NOYS SUO YDIYAA 'SIDNI0S 34BIS [BAIAIS Sey 395 AL AW

*19p1023J 0BPIA Y] JO XIB( SY1 e L 18X20S Y} OJUI )l 1Iasu| 18S

AL 3y} Jo 13300s Indul [eisae syl wody Bnid ajqes [elise a8yl snoway @ ‘(suononaysur Bunesado s,AL INOA 88s) 18 AL 4NOA UO 18%00S 14edS

9|qENS BUY3 OJUI PUS JBYIO BY} Pue I3PI0JAI OBPIA BUY JO >Oeq By}
1L AV L'LX3 19%90S 11eds ay} OJul 3|qed 1eds e Jo pud auo Bnid °

185 AL INOA JJO YouMS e

195 AL AU} JO %0Bq 3y} I8 19590S
ndul [eae SUl OJUI PuUd JBYIO BY) PUE JSPI0IAS OBPIA AY) JO Xeq
ay) 1 @D 19300 dy1 Ojul 3|qed [elae payddns ayl O pud duO 1uasu] @

(7

‘(paniddns ‘z) a|qed surew e ‘(payddns ‘1) a|qed [eLise ue
‘Apeau sa|qed Buimoj|o} sy aneH

3|qed j4eds & Jnoyjim 3ui3dauuo)d)

*19p10234 03PIA B} JO 30eq dyl I8 L 13X400S
8y} ojul 3 Masul 19s AL Jnok wody Bnid ajges [euse Byl anoway °

" 19p109a1 0apIn noA Buiersul, Jardeyd ayy ul uonejeisul [eriul, ydesbesed ayy pead ‘uayl

N0«3INNILINOD
*(suononuysur Buiesado s,AL InoA 9as) 18s AL . f . . .

anoA uo Jaquinu swiweafoud Bupuodsaliod ayy 03 abueyd Ajjenuew ‘iaquinu (€) 1gea 1e0s e *(payiddns 'Z) aiqea surew e ‘(payddns 'T) 9|qe elsoe ue
awwel6o.d 185008 14BIS U} 0} YONMS K|[EDIFEWOINE JOU S0P 39S AL 8U} §I A 0934 0 ‘Apea sa|qed Buimol|oy ayy aneH

'9|qed 14e3s 8yl ybnouy uas [eubis [03u0d e jo Aem Ag i umﬁwmnn
9005 1Jeds 8y} 40} Jaquinu awweafold ayy 03 payoums ale sies Aue MIN ¥ NMO MON NOA
19005 1B3s U} Joj Jaq 4 01 payon 195 AL AUBN 2 SNOILYTNLYYONOD

fydwa s1 usauds ARy x

3|qed jJeds e ym 3updauuod

GB 18 “ VR120 Direction for use



Direction for use VR120 “ m

'|0J1UOJ 8]0Wal 8] U0 §-Q SUONING JBqWINU 8y}
yum 1eak ayy abueyd sses|d ‘paiinbal J| Yy A, dull Ul Jeak syl 3o8yd e

'U9219S AL AU} U0 Jeadde |im ,IWIL, "ILVCA. "HLNOW. "YYIA.
"Uda19s AL 8y} uo Jeadde Aariq

1M ,03Y0LS. ‘9191dwOd S| UYoJeas [aUUBYD AL OIBWOINE 3U} USYAA o

‘S|auURYd AL 8U}
puy [Iim 18p10931 03PIA 3y} ‘youeas ay) Buinp payoes. si abues siy) se uoos
sy "abues Aousnbauy Jaybiy e ur Iseapeouq are A1unod ok ul sjpULRYD AL
a1 ey sjqissod 1 3 'sjpuUBYd AL JO Jaquinu sjqissod 1sabe| ayl anes pue
puy 01 JapJo ur abues Aousnbayy 8anua By saydJess 1apJodal O8PIA BYL

‘90uaited aney ases|d 4
189S AL '19p1028i
08pIA ‘(319X20S [elI3E) [eLISe BY} JO UOIIBUUOD B|ged dY} 328Yd ‘Jou J|
28s AL

AU) UO [aUUBYD AL PIAES BU) 995 NOA UBD 185 AL 9} UO T [SUUEYD 193[8S A
youeas

ayLx

ay3 Suunp sppuuey> AL AUe puy 3Ou SI0P 43PU0IAA 03

MO Yyum wauod
*SYIHLO. 309]8s ‘teadde jou saop A13unod noA y|
"d+¢ 10 4=d UYum aduspisal InoA Jo A1Unod ay) 109j8S e

Mo wmunuod @

‘afenbue| Buipuodsati0d ayy ul
\ uaa1ds AL Jnok uo pakejdsip ate suonouny Jojpue sbumas ||y 1apaodal 09

Mau unoA Buisn Jo Ino A1g1sAw ayy sedel nusw usaads-uo abenbuel-nnw syl

{NUBW UBUIS-UO UE SI JEYA

‘d+y 10 t=d
Buissaud Agq nuaw usaIds-uo 8y Joj abenbuel palisap 8yl 19998 @

'|0J1U02 B10Wal By}
uo uonng MO 8yl Buissaid Aq usalds AL 8y uo afewr syl wayuod e

‘LAY AeS puB WAy}

1 M 49Jeas [aULBYD OIeOINE SUL ‘U0 WAL} YOUMS ‘9|qed [elise ay)
ybno.yy (218 ‘1818934 81l|j81ES) S8DIASP [EUONIPPE PBIBUU0d ARy NoA Jsuy
S9JIA9p [euonIppe 3

189S AL 8y3 1e J0u pue

18pJ0331 08PIA BY) Je [01JUOI JOWSI BY) JO JUOLJ YY) Wie sAemle ‘Buisn USYAA
1511} 9y} 40} [041U02 3j0wal ayy a4nbas nok ‘suondass Buimolios ayy uj

>3uu0)

Ap23.440d wiry,

'S|aUURYD AL |Qe|feAR [[B SI0)S PUB INO $333S
Ajfeaewoine 1api0dal 0dPIA BUL “UOMe|[eIsUl [eiul By} 1Iels 03 Moy noA smoys sedeyd siyL

uone|eIsul [eu|

A0«3¥01S NNIW€LIXI
NO A2070 LUVKHS
00:0¢ JWIL
10 ilva
10 HLNOW
1002 » yVIA
22010

'SWa)SAS 09431 198UU0I 0} pasn aq ued asay “(ybryaya] Indino [eubis

oIpne) 1apJoJal O8PIA BU} JO YIeg Yl UO Pajedo] aiey T LNO OANV SI9YI0S olpne oMl
"Z AV Z'LX3 194008

8y} 01 "019 ‘SISPIOIWED ‘SIBAIBIBI B)I||91LS ‘SI9P0IJP SE YINS S8IIASP [BUONIPPE 198UUOD UBD NOA

S92IA3p [euonippe 3udauuo)

“uone|[eIsu| [ermul, J93deyd Ul s|ie3op 810w puly Ued NOA

“(Isuueyd AL J49pi0dal 03pIA,) YIeqAeld Japi0das 03PIA 40} Bininj Ul
pasn aq mou 1snw Jaquinu awwebold syl ‘|suueyd AL JenBas e pnom nok
se JapJ02aJ 03pIA InoA Aq asn Joj Jaquinu swwesfoid e Panes Mou aAey NOA

uonyesado 49pa0334 03PIA 10} Jaquinu dwweiSold

‘uonesado uapJodas
09pIA 10} 18S AL JnoA uo Bumes Jaqunu awwesbosd siyy anes e

19 AL INOA UO Yd1eas [auueyd ay Jeaday
(9¢ [auueyd) Aouanbal) ZHINTES 8Y) UO SHWSUERL), JBPI0JBL OBPIA BYL A
'SUOITOAULOD 3|qeD Y HIBYD A
L,U93.2s 3593, € 33s Jou Op | x

'sieadde abew
158, 89U} [IIUN [BUUBYD AL M8U B SABS O} PajuemM NOA JI se yoress
|suueyd SAL 8y 1els Ajenuew pue Jsquinu swuwesboud siyy 1999 e

1N0O olany = — —

TAVTLIXT ———

N0«3NNILNOD

Y3040034 030IA
SAITIHd

MIN V_NMO MON NOA
SNOILYTINLYYINOD

3uIpJ0234 03pIA anoA Suljjejsu]



m “ VR120 Direction for use

< Buisn Aejdsip paisap 8y 30818s ,TINNYHI- S, aul uj @

.10d. ‘6@ ‘|duueyd AL ayy 10j asn 03 Juem
nok ey} Jagwnu swwelfosd pasisep ayy 19[S ‘<« 40 — Buisn 0

“d4y 0 =d Busn ¥IGWNN TWHVYDOY. aul 02es @
MO
UM ULIJUOD PUB d 44 4O 4—d BUISN HOYYIS TVANYM, 2wl 300es @)

“Jeadde |im nusw urew ayL
|0J3U0D 810WaJ 3y} U0 AN SSaid @

*19pJ1023J 08pIA Y}
10} Jaquinu awweabold ay) 10918s ‘padinbas §| 189S AL BYl UO YOUMS °

*llenuew paiols
pue 10} payoseas aq ISNW S|UUBYD AL PapOod Jo Buissiw 3yl ‘9sed SIyy uj UOIHE|[elsul [erHul
ay) BuLINp Panes pue punoj JOU BI9M S|aUUEBYD AL Y} JO |[e Jey} INIJ0 PINod i SISEd BWOS U

ydJeas [auueyd A | |enuely

*Rejdsip 1op402a1 03pIA dyy Ul seadde [jIm ,93Q, [OGUIAS B3 ‘USSOYD SI [BUUBYD AL SIU} JI
[BUUBYD AL SIU} O Paledojje Usag MOU Sey Japodap ayL

"NNIW uonng ap i pu3 @

MO pmuiyuod @

(1JO PaY2NMS 18p093Q) 440, 199]9S 0} U3aIIS AU} UO <«— UONING Y} 3N

{49P0O23P 3Y3 JJO YdIIMS | UBd MOH

‘(U0 payoNms 18po2aQ) NO, 199]8S 0} < JO — SUONING 8y} asN e

“43009230. 8ul| 3Y3 1098|8S O} d 4} 1O 4= d SUONNQ 8yl 8sN 0

"MO YuMm WIyuod pue HIYY3S
TYONVK. Ul Byl 1093s 0l 4—d Jod+y suonng ap asn @

A0«3H0LS NNIWeLIX3
oLny W3LSAS AL
NO WYIIN
440 4300230
12 YIGWNN_TINNYHD
ON T3INNYHI-S

T0d »  YIGWNN FWWYYDO0¥d

HOYV3IS TVNNYW

20d/SdA

A0«3401S NNIW€LTX3
oLny W3LSAS AL
NO WYJIN
440 ¥300230
12 YIGWNN_TINNYHI
ON T3NNYH)-S
T0d »  YIGWNN IWWYYHO0YUd

HOY¥V3S TVNNYW

“Jeadde
|IIM nusW ufew 8y ‘|043U0I dJ0Wa Y} U0 ANIJIN uoNINg 3yl Ssald e

'0} J3P0I3P Y} 93LIO|[e 0} BI| PINOM NOA
UOIYM [3UUBYD AL BU} 03|35 O} [OJIUOD SIOWSS dY} UO §-Q SUOWNG
J9gWNU Y} IO JSPI0JaI 03PIA 8L UO 4=d ' d 4} SUONNG ay) asn @

‘uoiyeado 18pa03as 08pIA
8y} 40} Jaquinu awweibouid ayy 109]8s ‘ajqeayidde J| ‘U0 AL U} YOUMS °

‘|BUUBYD AL P3JISAP S} SO} J9POIJP PalIauU0d
QY1) 8JeAnde AJ[ednewoine M uonduny BuiMo|jo} SYL JopJodal O8PIA SIyY 01 (49qUeIdSap)
J3p0J3P B YINS JOBULOD UBD NOA 'S30UBGUMISIP INOUUM J3podsp paily Jo  paseyaund
[BIOJBLUWOD & UMM PIMIIA 3¢ AJUO Ued ydIym sfeubls AL PapOdUS JWSUBIY S[aUUBYD AL SWOS

uoijed0|je 43pod33Qq

‘wialshs AL ayy abueyd 01 Moy uo uoewIojul

Ayl puy |Im nok UoJeas [auueyd AL [enuep, 4a3deyd ayy uj ‘jauueyd AL SIy}

10} panes sem WasAS AL 3994400ul 3y} Yeyl djqissod sI 1 ‘|le 3B punos ou
SI 848U JO S[SUUBYD AL PaAeS [eJaAds JOj INJJ0 Pnoys suondnisip punos j|
S[SUUBYD AL [B49A3S UO 4Ndd0 ued suoidnisip punog x

‘uonoas

IXaU U} U} PaqLIOsap Se 1 [[EISUl 1S NOK Jap0dap & BugauLo are ok Ji
a3podaq

PENEENETEE

ayy Buisn, uonoas ay) peas aseald 'IaA192a1 Ajexes B Bunoauuod ase nok j
49A19294 931||93eS

*332dWod Mou SI UoNe|EISUI [erul By L

‘Rejdsip Jap40231 08pIA 3Y3 Ul ysel} Ajaliq
M ,@3Y0LS. MO Buissasd Ag anes 1981109 S| UOHEWLIOMUI [[B USUAA @

3084100

nud @

“p—d Jod+y yumouy xeu oy 300es @)

ale JWIL Pue JLYQ. "HLNOW. 10} sbumas pakeidsip auy




Direction for use VR120 “ m

'39s AL @Y3 uo T, Jaquinu awwesboid 193[85 0

‘Rejdsip 1apiodal 0apiA ay1 ui Jeadde m 17,47, 'UCNING YO 8yl SSaud e

i le]
N .AL MOT704. 8ull 19935 °

UUM WIYU0D pue d 44 4O 4=d b

“readde
JIIM NUBW UTewW Y] ‘|0J3U0d 8J0Wwal 8y} Uo uonng ANIW Byl Ssaid @

*19p10031 03PIA 3y}
10} saquinu swiwresboad ayx 09es ‘panbal Ji 1es AL oy uo youms (@)

‘a|qed jJeds e Yyjm

Pa322UU0d a4 135 AL 8Yl pue (| AV L'LXT 19500S) I8pJ00as 03PIA BU1 JI SHIOM AUo SIyL
188 AL

3y} JO ey} Yojew O} J9PJ023] 03PIA Y} Ul PAAES SjaUURYD AL JO 43P0 dy} sabueyd uorouny siyL
185 AL 9U} UO S[3ULBYD AL JO J9pJO By} wouy Aten Aew syl “4apio

2Y10ads B Ul Poanes aJe Ssjouueyd AL dU) ‘PaleAIId. SI UOIUN) YIIEas [SULBYD JIELIOINE SU) UBYAA

(AL mojjog)
Ajreannewojne sppuueyd A ] 3unJos

TJ«3INITLOHT
ONIWeLIXIY

SONILLIS 1VII3dS
39YNONYT
W3LSAS03AIA
ASONYLS 0Llny
033dS 04003y
“2077V T3INNVHI AL
AL MOT704

HOYY3S TVNNYKW
ONINNL 0LNY
22012
NNIW

BIESTPENEREY]

ay) uo Ajpoauip Jeni@dal allj|eles oy AQ paAledas aq O] S[BUUBYD AL YL 199]8S PINOYS NOA
“4=d Yyum 73 Jaqunu swweiboid

199]8S UBY) pUE [0JIUOD 3J0Wal ayl U0 Q UMM 3, Jaqunu awuwesboid 198[8s ‘siyr op oL
",23, Jaquinu swuweafold uo J8pa0dal OBPIA By} UO

peAladal aJe (Z AV Z'LX3 19400S 1Ieds 8y) 01 Pa1dauU0d) JoAIadal 8)|[91es B WOJ) S|uueyd AL

J3A19234 931|93es 3y3 Suisn

"AN3IN ssaud ‘pus o)
- @ dess 1e urebe uifag 'sjpuuRyd AL J3L30 Joj yosess oL

‘U291ds AL
auy} uo Jseadde AjeLg 1M GIY0LS. MO UNM [SUUBYO AL BU} Bnes

“pasiwuuILL a1e suondnusip punos/ainidid Ayl AU <—

"« 10 — Buisn 440, 39935 WY IN, aul Ul

‘WVOIN

140 uin} ued noA ‘suondnasip punos ul Buninsas uondadaa 1o0od sausiiadxe nok
) ﬁ_w>m\SOI S[guueyd ouow wum\_mamw Z 10 [guueyd 0349)S T I3ylle Jwsues
ued nok ‘WyDIN Buisn ‘waisAs uoissiwsuesy punos [eyBIp e Sl NVOIN

IWVDIN s! 3BYyM

“[auueyd
AL Palisap ayl punoj aney NoA [IUN YdJeas ONeWOIne dy) anunuod
‘U9a19s AL Yy} uo Jeadde |jIm Jagwinu |auueyd Buibueyd v yoseas [auueyd
ojewoIne ayl 1exs o3 YIGWNN TINNVHD. aull Ul «— ssaud ‘ased sip uj »
suonejs AL Aw 40} sjpuueyd 3Y3 MOW)] 3,U0p |x

60 Suonng Jaqunu ayy Buisn uojyels
AL paaissp auy Jo [suueyd auyy J4ajud ‘YIAWNN TINNYHD, aull ul

*(sjpuueyd pueguadAy)
Dads ase sefues Aousnbayj urelsed ‘uonels AL yoea
ads v/ 'sjauueyd 0jUI PAPIAP B sabues
paniwsue) e S]puURYD AL

ilsuueyd [e1pads e si Jeypn

sfauueyd [e1ads se p:
01 paubisse si [auueyd/Kouanbauy o
asay ‘sabues Aousnbauy pauysp-aid ureliad

s|auueyd [erpads jo Anuz/kedsiq L, SIA.
sjpuueyd jo Aipuz/Aeidsiq 0N,

is3un39s ay3 puiyaq USPPIY SI IEYM




m “ VR120 Direction for use

"JAA0-YI)MS SIU} 03 spuodsal 18s AL JNoA pue 38s AL InoA
01 J3pJ023l 03PIA BYI 198UUOI 0} 3|ed MBJS B asn NOA usym syJom Ajuo siyl Ing * YO.LINOW
yum aumaid Japaodal 0spIA pue aindld AL 8Yl USSMISQ UMO) Pue oeq YOUMS Ued NOA

uoiIdUNy J03IUOY

“yoseas
JUUBYD AL [eNUB, UORD3S U} Ul Ajfenuew [3UUBYD AL © 40j U4oIeas 0} MOY INOge Peal ued NOA

‘AN3W ssaud pua ol @

‘U881 AL 8y} uo
aeadde Apauqg (M ,3Y0LS, 919|dwod I Yaaeas [suueyd AL dY} UBYAA

©

'SOINUILL [2OASS
ey Aew aunpasoud SIYL S|BUUBLD AL S|Ge|ieAR |[B SABS 0} JSPI0IAI
03PIA 3U} SMOJ[e SIYL 'SMEIS UoIeas [auueyd AL Olewoine ayL

MO ssaud

"SYIHL0. 309[8s ‘yeadde 3useop A1unod Inok ji
" 4=d 10 d+4} Yum aduspisal Inok Jo A1Unod ay) 199j8S

MO ssald

"d+y 10 4=d Buisn ONINNL OLNY. BuI| 193]S

“Jeadde
JIIM nuSW urew ayJ ‘|043U0I dJ0WSJ Byl UO uolNg ANIW BUl ssald

*19pJ0231 03PIA By}
10§ Jaquinu dwwesboid ayp 393J3s ‘painbal § 39S AL BUY} UO YIUMS

© © 0600 060 ©

'S9UO MaU 3Y3 UM panes Apeaufe sjauueyd
AL 8y adejdas [im siyL urebe sanpaooad siyy Jels ued nok ‘asnoy Buinow use B ‘Jopiodal
oapIn a8y} buljesuias ase nok Ji o abueyd Jspinoad AL aM|eIes 40 B|qed Jnok Jo syuawubisse
|suUBYD BU) J| ‘PIABS PUB JOj PaydJess aue SjpuuBRYyd AL S|ge|leAe |l ‘uonejelsul Buung

ANNO4 STINNVHD AL 00

"ANZIN ssaud ‘pus o)

Sjauueyd AL |[e O}
Jaquinu awweafoid e paubisse aAey noA |un o ] cmamuw Jeaday

(712) ¥v31D Huissaud Aq Buinios [suueyd AL 1921100Ul Ue 813[8p UBd NOA
Bunaos unspq

'|0J3UOD 3JOWS J3PI0IAI OJPIA AU} U0 YO YUM WILUOD

"2, B3 99s AL @y uo Jaquinu swwelboid Ixau ayy 1988

‘Keydsip ayy ur saeadde 777,47, B0 ‘Jaquinu 1xau 8yl [UN AN

*Alfenuew sjpuueyd AL BuinJos, uoioas ayl peat ases|d
‘uonauny siyy asn o1 sjgissod Jou s ‘djay 10U SA0P SIYY J| A

sjeubls 0apIA 10}
pasn S| 19X20S 110S Lojym aas 01 suononnsul Bunesado sAL INOA 308yD A
*3]qea 34eds ayy uo fnid syl ¥o8yD A

39s AL @Y3 wouy [euSis 03pIA € SulAIRIU

jou si Japdodad 03pIA 3y) ‘Aeydsip ay3 ur Jeadde |pm

T0d, 18 1 S2103S U Uay

‘195 AL 9U} UO SB [duueyd AL SWES U} Spul JopJodal 0dpIA au} J|
"J9pJ02al

09PIA BU) PUB 18S AL 8U) UO S[BULBYD AL 8y} saJedwod JIapiodas
0BPIA BYL ‘0JIU0D 3JOWSI IBPI0IDI OBPIA U} U0 YO YUM WIYUOD

Yo4eas [duueyd A | diewojny

*13%00S 1e3s ay} JO Jaquinu awweaboad ayy 01 YoUMSs pinod
195 AL 9} 'S9IASP P3lIBULOD IBYI0 JO 3SNLIag 'SSIASP 3S3U} 103UUOISIP
aseald ‘g AV Z'LX3 19%00S 0} SIIASP [EUONIPPE P3JOBUUOD dAeY NOK J| A

.1, 42quinu swwea3oad 03 39s AL Aw yd3Ims Jouued | x

00




Direction for use VR120 “ m

AN ssaud ‘pud 01

'U9a19s 3y} uo Ayanig Jeadde |im ,qIYOLS.
‘Mo
UMM WILUOD pue d 4§ 40 4=d Yum abenbue| paiisep oy 109j9S

"MO UNM WIyuod pue . 39YNINYT. dull 199195

“Jeadde [|Im NUSW UeW YL ‘|0J3U0D SI0WI By} U0 ANTIN SS3.d

© 00

*19pJ0231 03pIA By}
10§ Jaquinu dwwesboid ayy 393J3s ‘paiinbal § 39S AL BUY} UO YIUMS e

‘Buiss siyy Jo ssejpaebai 1xa1 ysijbuz Aejdsip Ajuo |m Aejdsip 18p102aJ 03PIA BU) ‘ISASMOH
(AsO) nuaw uda42s-uo ay) Joj sefienbue| pakedsip ayl jo auo Humses jo uondo ay)r aAey NOA

a3en3ue| nusw uaaJds-uo 3u3yag

T0«3INITLOHT
ONIWeLIXIE

SONILLIS 1YIIIdS
J9YNONYT
W3LSAS03AIA
ASONYLS 0Llny
033dS 04003y
“2077V T3INNYHI AL
AL MOT704

HOYY3S TVNNYW
ONINNL 01Ny

AN ssaad ‘Nusw urew ay) Ixs 0 9
"ANIW UM [auURYd AL B Jo Juawubisse ap wayuod (@)

Q20O

sdays Jeadas ‘Jaquinu swwesfoud B 0} SjBUUBYD AL J9yl0 UDISse O e

‘paubisse

80 UD S]9UUBYD AL 8I0W OU 30UIS NUSW UlRW 8y} 01 uinal Ajjeonewoine
M NOA ‘palios 8 UBD Jeyl [BUUBYD ISE| Ul PAWLUOD 3Aey Nok Jauy A
u33.3s 3y3 uo Jeadde [IM NuUBW urew Y| x

“03YOLS, :Usa1Is AL
ay1 uo Jeadde Apauiq |m abessaw BuImMO0} BYL * MO UMM WIyuod e

‘uondadau Jood
UIM 850y} IO S[auUBYd AL paIuemun @3ajep Ued nok (79) ¥v3 1D bulsn
sppuueyd A1 Sunspq

*,20d. ‘6@ ‘Jaquinu awweiboud siyy o3 ubisse
0] JUBM NOA Jeyl [ouuByd AL PoAes aU) 199)3s ' < 40 — buisn e

20d NO 3LYD017Y. 63 'usauds ayp uo
Jeadde |im Jaquinu swweaboud 1saybly 1xau syl Joj BuIos syl uayl

“T0d NO G31VJ077V. :usaJis AL
oy} uo Jeadde Ayaiig |m afiessaw BuIMO||0} BYL * MO YHM wiyuod

", 10d. Joqunu swweiboid ayy 01 ubisse

0] JUBM NOA Jeyl [ouueyd AL PoAes 8y} 199)3s ‘' < 40 — buisn
"MO Yum wayuod

"d+y 10 4=d Buisn,*9077V TINNYHO AL dul 193)3S

“seadde ||Im nuaw ufew 8y ‘|0JU0I Sl0Wal 3y} uo AN SSaid

*19p10331 03PIA BY}
10§ Jaquinu awweiBoid ayy 393}8s ‘paiinbas §| 18 AL dY3 UO YIHMS

© 000 O ©°

‘uondadal 100d YyUM 8SOU) JO S[BUUBYD AL PaluBMUN 8)8[ap O) JO PaAes Apealje
S|uUBYd AL Ul 10S A|[enpIAIpUI O} UOROUN SIY} 8SN UBD NOA "J9PI03B4 OBPIA BY} 4O (S1aquinu
awwesfoud) suomisod swweifoid syl 03 pajedojle Uaag aAey S|UUBYD AL [en| Ul 8yl yaiym
ul 8ouanbas ayy yum saibe Jou Aew noA yaless [BuUeYD dEWOINE 8y} pawlopad aney noA Jayy

Allenuew sjauueyd A | Suiies]d pue 3upJos

«

NONIWeLIX3

NND »

A0€31¥2011V

TINNYHI AL
T0d NO 31Y2077Y

“2077V T3INNVHI AL




T0«3INITLOHT
A0 ONIWeLIXIY

SONILLIS TVII3dS
39YNONYT
W3LSAS03AIA
ASONYLS 0Llny
033dS 04003y
“2077V T3INNYHI AL
AL MOT704

HOYY3S TVNNYW
ONINNL 01Ny
22012

nN3

"NN3IN Yyum:pus o

" NO/AGANVLS Yum :j9dued o)

“MO UMM SWABUOD 40 dAES O]

< JO — U)IM IO §-Q SUONING J3QLINU BY} Y}M :uO0i3d3[3s 4nok S3ueyd 40 493us o) "ANI ssaid ‘pus o) e

‘d44 10 4=d UM :II3PS oL
U8319s 8Y1 uo Aauiq teadde |im ,qIY0LS.

"NNIN Yum :nusw 3y3 dn jred “MO UMM WwLuod pue sBumias pakedsip ayr %98y e

N0, 198[8s NoA usym urebe MDOTD LYVIANS, UO Y2)MS Ued NOA

T -

40— Buisn 340, 393135 ‘3079 LYVKS. Ull U 30D LIBWS JO YOUMS
'Pa3081109 A|[eareWoINe pue ,T0d,

'SMOJ|0} S Pa3oa|as S4B SUOLIUNY [BNPIAIPUI BYL
NUBL U3BIIS B} BIA J8PJ0da) 03pIA oA Jo sbumas pue suonouny Auew sbueyo o8y ued NoA

UO PaAes [auuByd AL 8Yl WOJ) paiiajsuel] si a1ep/awil Ho0jD LewS YU A
nuaIW UusaLaJ4ds w—\—U -.—_ CO_UNM_>.NZ Bujes [enuew ajidsap A|3daa40dul pakeldsip s a3ep/awin] x A0«3¥0LS
o *Ap2aadooul sdeas Jasn Buiwaopiad Aq 18paodal “Ae auies oL Ut INIL PUE 3LV, "HLNOW. 408U e NO N207D LUVKHS
08pIA ay1 Buibewep JO J18AS0SIEUM S OU SI 843yl ‘AJIOM INOYNM 89IASP InoA alesedo Ued noA oo.wm wﬁm
% ‘asn Burinp dais 1o uonouny Aue 1dniiziul 01 UoNING () NO/AGANVLS 3y aUx9 »UCOW‘_OEN " 4=d J0d+4{ Yum aul Ixau a3 33|35 o 10 HLNOW
m.w asn ued NoA "Jxa Aousbisw, ue jo uondo 8yl aAeY [0JIUOD BJOWBI SY} PUB IBPI0IBI OBPIA YL « 1002 » V3
|0J3U0J 810WA BY} UO §-Q SUONING JBquINU 8y}
.m 'sInoy g o1 aomod yum Jeak ayy abueyo asesd ‘paiinbai j Yy I A, dul ul Jeak syl 328y ° 22013
(o) dn 10} panes SI UOIEWLIOUI JBWI} pue SWi} dy} ‘Jeak T 0} dn 10} paAes SuleLal UONEWIojuI [SUueyD ou/asejno Jamod
=]
% ‘(4o payonms Aejdsip %90]0 UNM) AP UBYY SS3] SaSN 19pJ0dat 03pIA INOA “MO UMM WIRUOD pUuB d 44 10 4—d Buisn 32079, aull 198j8S o
= 'sbuipodas pawwesboad 1o uondwnsuod A343ug
[a) AL 89U JO SN 8y} 198)je 0] JOU Se OS SUleW By} O} Paldsuu0d ag skemle piNoYs I1apJodas 08pIA BYL
Kedsip 3909 8y} JO YoNMS, UOIIDSS ,SUOIIIUN)
[euOIPPY, 481deyd BU} Ul UOIFeWLIOUl S10W pul |[IM NOA "HO paydums aq Aew Aedsip 320[9 8yl eadd )
‘AejdsIp 19p10931 0BPIA AU UI UMOUS J,USI AW Y} PUB JO PAYIUMS S| JaPI0IAI O3PIA ALY UBUA kedsip ay3 ur swiy Jeadde i nuaW Ulews 3L “[0J3U00 3}0Wa1 3L UO NN s501d @)
“Jeadde [|IM ,--:--, 1S UdaQ 10U Sey X20|d au} §| * : *
',00:8T, Ba ‘Aejdsip "J3p102a. 03pIA 3y}
31 Ul Moys [Im 3wl 8yl ‘ () NO/ASANVLS UMM HO I8piodal 08pIA Ul PaYINMS aAey nok 4| 10} Jequinu swwesboid ayy 308j8s ‘paiinbas J| 18 AL 8y} UO YIUMS °
*SUONYUNY [BUOINPPY, J91dByd Ul JO-Ud)MS JIFBLIOINY, UOII8s ay3 peas aseald ‘uoiewojul )
alow 104 "(JBAI9281 AL B Se 13PJ0231 03PIA BY} asn 03 Juem noA i "6'a) pareAldeap ag ued uopauny JO-Yyd3IMSs di3eWIOINY (MD01D LYVINS) "uonewsoul DAd/LX L 8yl wody uaxel aq Ajjeanewolne [im ayep/ewi T0d,
SIYL "Al[e9ifeWOINe JO J|8sH SBUOHUMS M ‘SeINUIL [BIBASS JOj pasn Jou SI J3pJ02al O8PIA BY} Jaquinu swwreBoud 4apun paioss sl (DAdAXSIREY) DAd/LXL SHWSURIY UIIUM [UUBYD AL © Ji
‘Ajlenuew 18sa1 aq IsNW 8)ep pue awiI} 8y} *,--:--, J0 dWI} 1981109Ul Ue smoys Aejdsip ay3 J|
‘apassed e ul bumind Aq 1o 6-0 uo M::._u..:;w
suonng Jaguinu a8yl ‘uonng ( NO/ASANV.LS 38Ul YIM 13pI0J31 O3PIA 8U} UO YONMS UEd NOA : . M
9jep pue aw 3yj 3u3yag

uonyeaado 40} sajou juejyaoduwi|



Direction for use VR120 “ m

"1SI7 3dv1 ssaud ‘pud oL
@ doxs ybnoay @ dess yeada ‘sapn 10w abueyd 03 Juem nok 4

MO UM 3[M1 MaU B} anes

o000

'safueyd palisap ay) apew aney noA |un e das pue ° das jeaday

‘uonisod joquiAs Bulpuodse.iod
ay 12 (79) YY1 sseud ‘apn Buipiodas e Jo [oquwihs e 818jp OL
sjoquiAs 3unspq

" 4=d 10 d+y Buisn joquis pauisap sy sbueyd

‘patsjus-al Jo pabueyd aq 03 si
|oquiAs/Jaquinu/iana] 8yl aJaym uonisod ay) 10919 —» 10 <« Buisn

R
5_;E_ESu_aB%mEew_,zsiom_wflusn_i?_m:@

*aj13 e abueyd 10 ppe 03 3|qissod
j0U S| N ‘alojeayl IsI adel ayy ul panes sBuipi0das OU BJe BIBYL A

ALdWI AYOWIW -1ST7 3dVL, d8essaw ay3 99s ued |x

'U9849s 8y} uo sseadde 3si7 ade] 8y} WOJ) SBIIBSSLI/S|L
PAAES |[B JO MBIAJBAO UY |0JJUOD S)0Wal 8y} Uo I1SIT IdVL Ssaid e

'SAYSIM INOA 01 S3113 B3 BSIL0ISNI 01 MOY pead ||Im NoA ‘Buimo|oy

8U} Ul "I3PI0231 OBPIA BY} Ul 8C O} dABY JOU SAOP 91assed Buipuodsaliod ayy ‘siyr op oL
‘pala|dwod uaaq sey Buiplodas ayl Jaye pabueyd ag Ajuo ued Buip1odal SIYl JO BN

8yl "9} © Se Panes aJe a)ep pue awi) ‘Buueyd AL 8yl Buipiodai jo yibus| pue spn Buipiodas
‘laquinu 8119ssed yum pakedsip ade sainuiw QT ueyl J48buoj sbuipaodad e ‘isi7 adel ayy u|

s9313 SuipJ0d334 Sunip3

“1abeuely adel sy ur sapn

0§ JO JaqWNu WNWIXeW B 3101S UBD NOA 'S311assed 6 O} dn 210)S Ued NOA
{351 ade ] ayj ul aAes | ued sa333ssed Auew MoH

‘(s1aquinu a11assed) saylessed Buipuodsallod

ay) Masul o) paau [m nok ‘sBulpiodal sjgejiene o) Buiyosess USYAA

49quunu 9339ssed Y3 30U | Ishw AYAA

1517 ade] ay3 03 pappe pue sbuipiodal
10} PaYYIeas I 213ASSED SIYL "313assed Y} uo sBuIpJ0da Apeasfe are a1ayL
. @8essa 5y3 995 1,31 13SSYD ONINIIHO, 4934 U92435 313 UO

‘Bulp109al e surejuod pue sabeue)y

ade] 8y ur papnjour uaaq Apeaife Sey YIIYM JGUWINU B PI)IB[AS BABY NOA A
3339ssed

SIY3 uo S3UIPI0d3J |[B JO MIIAIDAO UB pUE JIQLUNU DIIISSED B 335 |x

"U93IIS

M UOIeWIOJUl OU ‘(NUe|g) MU S| 8119Ssed ayl J|
U999 AL BU} uo steadde 31 13SSYI HNINIIHD.
‘palIasul  8138SSed 8yl qI8yd  Apelg M J9podal  0dpIA Byl
|043U0J 30WdA

8yl uo suonng Jaguinu g-0 8yl Buisn Jsquinu 8nessed syl J8u3

ay) uo Jeadde

‘Rejdsip ayy u aeadde [Im ,J4H 1,

"J18pJ0J84 08PIA 8Y) OlUl 8)18SSED By} J4asu|

6 01 T WOJj Jaquinu e yym papiasul 8q 0} 81assed auy} [ageT]

*19p10231 03PIA BY}
Joj saguuinu swiwesboid sy 108jes ‘paiinbai Ji 1es AL oy uo youms (@)

'$9133s589 (Ue|q) MaU UNM Uey) 1aBuoj Sise| way uo sbulpi0dal aney Apeafe Jeyr
sanassed Buippe 1oy ssao0.d ayy eyl sjou aseald ‘3siT adel, Byl O} 919ssed AUe ppe Ued NOA

3si] 2de ] ayj 03 3333ssed e Sulppy

“aseqeyep s ade] ay) 03 way) Adod 03 49pJ0 Ul SBN8sSEd By) uo sBulpa0dal
8 ISNW 813Y} ‘JSASMOH 'S8118SSE 6 JO LNWIXew e afieuews ued s adel 'seA
sy adey

ay3 03 wayj uo s3uipaodaa aAey Apeadje jeyy sajjassed ppe | ued

“oeqheld 1e1s A|fearrewolne
pue Buipiodal pajos|es ayy jo Buuulbag ayy 03 puimal [IM JSpI0das OBPIA BU3 ‘PalIsap j| :puy

'sBuip102a1 0} $$329e Asea pue ainb noA sanlb osfe 3si7 ade], syl ‘e1I8ssed
YoIym Uuo sI wiy yoiym jo ety desy nok sdjsy 1si7 adel syl 1spiodass 0spIA siy} Aq spew
sBuIp102aa |[e SJaquiaWal Jey} JopJodas OdPIA BU) Ul aseqelep paresfajul ue si isi ade), syl

uoljew.IoUl [BIUID

)si ade |



'|013U0d
sloWwal 8yl U0 ¥ 1D3Ir3 9sn Ose Ued noA ‘enassed e 198l 0L
"(dOLS) xoeqheid ay3 sdols 48pl0das 08PIA BY) UBYM J9pJ0odal

O3PIA 83U} UO /M LOAr3/dOLS ssaid ‘spessed ayr 109l oL °

"J3pJ023l 03pIA 3} UO /M LO3r3/dOLS
JO |0J1U0D 3l10Wal 8yl uo W dOLS ssaud “oeghed ayy dois ol o

wajshs (10]02) 0apiA ayy BuyaNMS, UONIIBS

,Suonauny [euonippy, Jaideys 03 uiny ‘ases Jeyl uj ‘waishs AL ayy Buiyonms

Ajrenuew Aq wajgoad ayy xi 01 3dwane ‘sINd20 3dudIakISIUl punos/ainald

J1 “Aj[eanewone J1aA0-YdNMs [IM wislsAs AL diewolne ayy doeqheid Bung A
" ouaJapiaiul aanyoid Bupeuiwig, Jeideyd ayy Jo

“(34NLOId LYVINS) sBumas aimoid ayy Hunosjes, uondes ay) peas ases|d

"auloew noA ul Jjne} e “yoeqAeld s1aels Ajjeanewolne pue Huip10das palds|es
8yl JO 1elS Byl O] SPUIM JBPJ0dal OBPIA YL “MO YHUM wayuod °

10U S SIYL. “30UBJaLaILN pUNos pue aimaid 1o sayy Aja1e|dwios oy ajgissod
3q 10U few 11 ‘'sanassed Anenb 1a100d ‘19pjo 10 SOSpIA [eual Buikeid usym T« 01
[y .
400d si £31enb punos jaun3oig x [
"ANIIN ssa1d ‘youess ay [90Ued 01 Juem NOK Jj A

Yd4eas 3y3 [92Ue.d 03 JUBM | x

:Aeydsip ayy ur Jeadde ‘sjdwexa o} ‘|Im SIyL

‘ade} ay) maIn 01 < AV 1d uonng Aejd ay3 ssald ° "yoeqAeid 1re3s pue Buipiodas

pa193]as ay} Jo Buiuuifag ayl 01 PUIMAL [|IM J9PI0I3L 0BPIA Y HIBYD JaLIq

® I3y '9139ssed Buipuodsaliod sy} 1asul aseald “Jaquinu a1assed pake(dsip

3yl ynum anessed Isi adel Byl U0 paledo| i Bulpiodas PaldBEs BYL A
*u93435 3Y3 U0 X 31 13SSYD LYISNI, d8essow ay3 295 |x

as17 adel,

Jedeyd ayy ur 1S ade] 8UY UO UOHBWLIOJUI 810W puly UBd NOA "SI adel,
91 WOJ} JaquuNU 8119SseD & J9)ua 01 NoA 1o} Buniem si J9p10das 08pIA YL A
Aeydsip ay3 ur 34y, 9s | x

“d+y 40 4—=d yum>peq Aeid 03 Juem noA Jeyr o oy 1001s @

‘Reydsip ayy uo Jeadde |im , @], ‘Aj[eoneWOINe palIasul S| 8139Ssed 8yl

*JO|s 81185580 8y} OlU| 81185589 B INd G Buip09a1 ayy Jo yibueT = HIHNIT.

(a1ep ‘awn ‘jauueyd AL) BPIL = I TLIL.
Jsgquinu 8nessed =,°SSYI.,
iueaw uaaJds ay3 uo sAejdsip ay3 op JeYAA

'S31195589 SHA PJepuels Aejd pue piodas AJuo Ued JapJodal 08pIA INOA ‘sfeubls
punos pue ainoid [enbip yum sxiom Aluo (SHA-Q) SHA [eubig “asiou ssa|
pue ainyoid sadieys e sapinold (SHA-S) SHA Jadns ‘panosdwi ag 03 sanunuod
paepueys Jeindod siyl ‘s911assed 08pIA Jnajewe Jo Buipiodas pue yoegheid
AU} J0j pJepuelS SPIM-PIIOM 3y} awodaq sey (SHA) WaIsAS aWOH O08pIA,

{uEaW SHA S90P JEYM

"U931Is
adel ul panes sBuipi0%al |[B JO MIIAIBAD UV @

ayl uo sieadde 1si

101300 al0wal 3Y} U0 1§17 3dVL soid ()

“oeqAeld sueis Ajjeanewoine
pue Buipiodal payosjes sy jo Buluuibag syl 01 spuimal Aj[eanewone Japlodss 0spIA Byl IsIT
ade] ayy ul panes Buipiodas e oeq Aeid pue puy Ajises pue Apjainb 03 pasn aq uea uonoduny siyL

*19pJ0231 03PIA BY} JO JUOJH BU} UO SUONING Y} JO [0JIUOD BI0WI 3y} BUISN JSPI0ISI O3PIA BY}
9)e1ado UBD NOA 'S8139SSEO 0BPIA SHA PapJ0dal xoeq Aejd 01 1api03as O3PIA SIY} BN UBI NOA

3s1] ade] ayj ui 3313 ® 40} Sulydseag

s9339ssed Suikeld

)deqheld

m “ VR120 Direction for use



EN CEA

VR120

Direction for use

© @ AV1d ssaud “joeghed anunuod o)

‘uonow Mojs 10} spaads >oeqAed
[eJoA3S JO 210UD B 9ABY NOA ‘Sawil [eJands <jq Ssedd noA uaypn

0:00:0 03
19581 AJ[EORRWIOINE ||IM JBIUNOD 3U} ‘BUIYJBW 3y} Ul 818ssed & Ind NoA usymn
‘uoow Mojs ul *(79) ¥V31D Buisn 35070, 03 JIUNOD Y3 18S UBD NOA

pafeid aq [im ade) au) ‘uonng piq TIILS L3 Umop pioy nok usum @

L0000, 03 493UN0d 3Y3 39S | ued MOH

‘aluieJ) dUO 3dueApe [IM 84mald By} * plq TTILS Ssaud noA awiy yoe3

‘Aejdsip ayy ur Jeadde ‘ajdwexa Joj ‘|im siyL ‘aanyoid
s e Aejdsip pue adel sy dois 01 piqTIILS Ssaud “oegheid Bung

190:0 NIVWIY, MOUS 10U ||IM 13pI0I3J O3PIA B} ‘91195sed DSIN Ue Aejd noA usyan

‘salnuIW pue

sanoy ur adey ayy uo Y| swn Buipaodai/Buifeld Jo Junowe [enyoe syl Moys [IIM :90:0 NIYWIY.
“(pua adey) bl 03 (1re3s adel) ya)

:o_UOE ;o_m \ o4 :HU-n— ———Hw wouy aul| e Ul SaAnoW ModJe ayL ‘uomisod adel Juaiind ayy saredlpul siyl :modse Bupjulig/Buinop
* * * 'SPU0JSS pue Sanulw ‘sinoy ul uomsod adey ayy smouys Si:z0:0 68
:U819s 8y} uo pakeldsip sI uonew.oul Buimolioy ay L

'uaa19s AL ay1 uo uomsod ade) Juasasd syl moys ued noA YO

Buissead Aq ‘uonippe u| ‘spuodass pue saanuiw ‘sanoy ul uomisod adey ayy smoys Aejdsip syl

uonisod ade) juaaand Suikeldsiqg

* 4 AV1d ssaud ‘adel ayy uo aoejd urelsso e 1e dois o) @

"8139s582

OS1N ue Buikeid ase noA ajiym s|gissod jou ate (san3aid (s ‘sjdwexa 10j) sainies) [e1dads swos
‘Kejdsip ayy uo aeadde |im , 7475, 91195580 DSIN Ue Aejd noA usyan

‘ZH09 Jo Aousnbaly aamoaid e 1o} ajqenns aJe

YIIYM $18S UOISIAS[8]-TVd UO SYIOM AJUO S ‘J9ASMOH “Japa0dal oaplA siyy Buisn >oeq pakerd aq
UeD (S8139s52 URdLIBWY ‘S|dwiexa 10j) plepuels DSLN 8y} Ul paplodal Usaq aAey Jey) Sallasse)d

Aejdsip ayp ur seadde ‘ajdwexa 10y ‘||im SIYL ‘Sawil si0W O [N
3UO (psemuo)) < 10 (8si9naa) pp> ssaud ‘Buikerd s 8118sseD B BJIUAA e

(8uiuueds)
24ma1d y3m uonisod ade) e 4oy Sulydaeag s9339ssed DS | N 2eq Suileld

‘umoys aq awiy Buikeid 3921100 8y} ||IM SPUOISS M3} & 10} Buruuna
usag sey adey ayy Joye Auo pue sy sieadde ---, ‘aiojesayl ‘pakeyd
3wl ay} a¥eINafed IS4l ISNW J9PJ0231 03PIA By} 9138ssed e Ul Ind nok uaym
‘uonippe uj adey ayy Jo yibua| ayy asiuboIal Aj[eaeWOINe (1M JBIUNOD SIYL A

493unod> NTYWIY, Y3 ul pakeldsip si --i-, x

“Buipa02ai [enuep, Jardeyd ayn ur (d7/dS)
paads Buipiodas ayy Bundsjes, uondss ayy peas ases|d ‘UoNEWLIONI dIOW IO
'pa129|as aq Aj[eanewoine [IIm dS, paads Buipiodal 1981109 ayy oeqheid so4

isuy
d1 >Peq Buikeld usym paads peqheld ay3 a3uey> o3 pasu | oq

4094

.H,,:.,m_mm"m.m‘_emnmuonomomu:m
ANUIL T O} PUNOM3I 3Q [|IM 3)33sSed dY) 7 [J:]-, ‘BOUBISUI 10} MOYS
7, uomisod ade) 8y} Wy 9133ssed & puimal nok J| 4

, SMoys uaa.ds ayy/Aejdsip ayy x

“ABasus
aAeS 0} pue 8)3assed ay) 198304d O} U8pJo Ul BWI} 1Ioys e Jaye Ajjednewoine
JJO sanjpswiayy youms (yosess ‘aamyaid |ns ‘ssned Ba) suonouny Auepy

suonduny [eads Jo Jo-yd3ims d3eWoINY

‘BuIydeW JNOA Ul 3nej e Jou sI sy ‘ade)
a1 wouj uonewlojul Aue 81899 JOUUED J9PI0JBS OBPIA BYl ‘B0jesyL
‘ade) B Jo uonod B U0 SBUIPIOJAI OU BJe BIAYY UBYM SINDJO SIUL A

3AOW 30U SI0P 4JUNOD Y] x




‘a)19ssed ay3 198fe noA jun abueyd ou |Im sbuies aamoid asey L °

panes aq ||Im Bunias a4naid paros|es ayy . “foegAeid 01 sayonms
'Spuodas Maj B Jalje pesseld Usag J0U SI UOING () LYVINS 3y JI @ Ajreonewoine 31 ‘Gupjrews sy spulj 1apJodal OSPIA By} Se U0OS Sy 0
T eI <11 (e20]
“Buniiew 1xau ay) 1o} Aejdsip sy ui seadde ‘sjdwexe cu RN
M SIUL  <lq UBY) pue |q X3IANI ssaid ‘Bupjrew 1xsu ay) o4 @ 20d/SdA

‘Bumas a4naid Buipuodsallod

|yl 109]8s 01 Sewn [eJdASS  uonng () LYVINS 9yl  ssaud pLe/t
‘Bumas aumoid
UBNd 8yl Moys M Syl * () LMVINS ssaud “joegheld Buung e
" p[> UsYl pue |4 XIANI ssead ‘Bunjrew snoinaid syl 1o yasess 01 °
(swiy payewue Joj “6'9) ssaudieys uj asealou] ;,dYVHS, ‘uonng e buissaid Aq
A (sanessed [equal Buisn uaym) aauatapiaiul jo uoissasddns ;1 408, el Alls ioinb ureh o s od pa s . o y d
% d (s0ds ‘suawanow yoinb) siE1p sasiseudw3 L LINT LS 10, J91e] Ajisea pue Ay _:. urefe punoj aq ued suo poXJew 8sayl Jewxooq e yum pasedwod
4 (Bunyes paepuess) aimoid feanyeN L 1VUNLYN, aq ued Bupprew syl -adey syl uo uaNM SI Buijlew xapul ue pap1odal s adey e awn A1aA3
dw 03 9|qejieAe aue s3u3as 24n3did jo sadAy Jeypa

(youeas xapur)
uonisod adej e 40} yoaeas opnewojiny

"YoeqAeld 1oy sBuniss aunoid palols Auew 1as pue Aejdsip ueo nok * () LYVINS Buisn

"PUIM IO PUIMBJ O} 30B( Yd3IMS Aj[edlewoine

Ammal—lU—m M 18pJ0281 OBPIA BYl ‘UONING Byl dsesjed NOA Se Uoos Sy @
LUVIWS) s8unias aanydid Sunnd9jag
‘yoJeas a1moaid 01 Youms |jim

[0
)
u '
o noA ‘puimal 1o puim Buunp (puim) <iq 10 (puimal) pp> ploy nok j °
o
m “papasul ‘puIMaJ pue puim Buunp yasess aindid 01 YoUMs Ued nOA uonauny sIyY YIAA
= ade) ay) uo adeds juelq Aue puy 01 B|geun Sem Japi0dai O8PIA BYL A
% pa32afo si @33assed ay | x
Q2 MBI jUBISU|
a "asned 0} SayoUMs A|[edrreLuoine 3
‘uomyisod adey fuipuodssliod 8y} spuly 19p1odal OBPIA BY3 S UOOS Sy @
M« . .
Aedsip up Ul seedde [N} RIREIA] B dOLS ssaad ‘adey ayy uo adejd uressd e je dois o o T =
‘g|dwexa a0} ‘Im syl - ssaud us ssal 0d/5dh e .
I ) M sIyL W dOLS UL * |4 X3aNI « @ eydsp aup C
Jseadde ‘ojdwexa 4o ‘|Im SIYL ‘(pJemio)) <t 1O (8519A34) B> SSBId @ 04/SdA
‘adey ayy uo Buipsodal Bunsixe ue Jaye ‘ajdwexs
10} ‘Buip102al mau e 10 (adey yue|q Jo anuiw T Ises| 1e) adel ayl uo adeds J0j YIIeas UBd NOA ' W dOLS yum adey ayy dois °
adey (puimaJ pue puim paem.oy) aunydid

3noyym uonisod adey 4oy Suiysieag

9Yj uo 3deds yue|q € 40} YdJ4e3s djewoIny




Direction for use VR120 “ m

‘Rejdsip ayy ur uomisod adey ay) moys ueds nok yQ buisn
uonisod ade; Suikeidsiq

‘Reidsip auy ul I TIT T
Jeadde ‘ajdwexa 10} ‘|im SIyL "19pJ023] 03PIA U} UO @ AHODIY 10 VoL
|01JU0Y BJ0Wal By} UO @ ¥LO/A¥ODIY ssaid ‘Buipiodas 1els oL @ 204/SdA

'S19%008
U014 OBPIA pUE OIpNE By} WOy BuIpI02aI 10} Pasn st Jaguinu awwelold siyL
\F 3, 42quinu swweadoug
“(ZAV TLX3 ‘L AV LLXT 194005 1eds ay)
IA) $90IN0S [eUIA)Xd WOy Bulplodal 1oy papiroad st Jaquinu swwedlboid sy
23, 4 3, s42quinu swwreaSoag
“RedsIp 3U3 Ul UMOUS 34 [|iM } ‘SUWRU UOIEIS B SHLISUBL) UOKEIS AL ® §|
awreu uonels

| Turr

:Aeidsip ey uo Jeadde [m sIyL ", T0d, ‘adwexa 1o} ‘pa0oal Vv LD

01 juem noA Jaqunu swwesbold ay) 1088 01 4=d 10 d+4 95N

@ 90d/SdA

“as7 adey, Jeydeya ayy ur s

ade], 8y) UO UONEULIOJUI SJOW PUl UBD NOA 'PaXI8yd Buieq si enessed syl
'|043U02 310WAJ BY) U0 G- SUONING JaguInu ay3 Buisn Jsguinu 8118ssed ay)
Ja)ua ‘apessed s adel, B asn 03 Jo s adel, ayy ul Buipiodal B anes o
s ode), Buisn

*31195589 B 149sU| e

JJ0-Yyd31Ms d13eWIOoINE InoY3IM Sulpaoddy

“Jan99a. a)|[ales e Aq Aj[eanewolne pajjojuod aq
01 BuIp10231 © JUEM NOA JI | 49A19234 331]|23ES & W) SuIp.40d3J d13eIoIny, UOII8S ay) peay

‘umoys Buiag Apuaind swwesfold e piodas 0} Juem noA i ,p40394 33341Q, UONIBS BY) peay

(adey 8y Jo pua 8y} 03 p102aJ 01 J0U "H'3) * JJO-Ya31MS d13eWOoINE Y3IM SUIpa0dY, MLOITNOSTY

u01398s 8y} peas ‘Ajjeairewolne paddois 3 aAey Ing Ajjenuew Buipi0dal e 1Jels 03 Juem noA §|

' JJ0-Yd3IMS di3eWIOINE

3noyym Sulpioday, uondes ay) peas ‘Ajjenuew bBuipiodes e dois pue JelS 0} Juem nok
‘(umoys Bulag

Apuaiind awwesboud e ‘sjdwexa 1oj) Buipaodas snosuejuods e axew 03 UIPI0ISY [enuely, asn

uoljeLLIOUI [BIDUID

* $91195580 J9pJ0dWed 10 Ayenb 100d Jo sa31asSEI
ul IN220 U uomouny Siy} AQ PalBIAS|le 8] JOUUBD UIIYM S0USIBRI| A
24n3a1d |13s ay3 40y Ayjenb ewndo yoead jouued |x

*A[earrewolne sburias asayl 8103s [|IM J8pI0Ial 03PIA BYL

“Jeaddesip [im , [ /7, ‘UONING BY) 8SeS|34 NOA UBYM @

‘Rejdsip ay3 ur aeadde im ,; f17,
158 SY
8yl [1un 4=d 10 d+44 Ploy ‘aamoid |ns bung °

:smojjoj se aumaid s ay1 anodwi Ued oA *Aj[eanaa sejeaqiA aamoaid (1S syl |

a4maid i3s Suisiwundo

*31395580 Y 3988 NoA |un aBueyd Jou (1M sBures aamaid paldses asayL

‘Kejdsip ayy wouy sreaddesip , 714, [IUN ‘SPUOIBS Ma) B JIBAA O

1530 S} 18
s Auenb >oegAeid sy nun 4 —d 10 d 4y SUONNG BYY UMOP PIOH @

‘Reydsip ay3 ui saeadde
(BudOVHL) I/, IUnd44 ploy ‘Buikeid si enassed e BIIYAM °

‘sBumias Bupjortl ayy 1snlpe Ajlenuew 01 moy urejdxa 1M uondas Buimoloy ay L

*AN220 ||1IS [|IM BduBJaLIdul c_m>w>>or_ S9Sed aWos u|

‘Al[earrewolne

pa19a.1402 Apybiis si paads adel ayy ‘91189Ssed 0BPIA PalIasul AlMaU 3y} JO >OeJ) O8pIA 8yl peas
Alrewndo 0y speay 0apIA 8y} 40} J9pJo U| uonoun fuioel) dljeWoIne Ue Sey Japiodal 08pPIA SIYL

3upjpdeay Suisiwundo

3uipJ40d3u4 enue)y

9d5uaJagia3ul 34n3d1d Suyeuiwig



m “ VR120 Direction for use

(feidp.epuels) ds, 8q

paads Buip1odas ayy ‘asimIsaIO ‘(AejdbuoT) .47, ul spew aq Ajjednewoine
Bupiodas a8y ‘paads paepuels ur Buiplogas pawwesfosd e piodas
01 adey ayy uo adeds ybnous jou si a1ayy | ‘Aeld Buo JneWOLNV :LOLNY.
“Rifenb

aumoid paonpal JeYmawos & yum (0bg3) 9Nassed JNoY ¢ e U0 paplodal
aq ued sanoy g "(swn Buipiodau sjgnop ‘paads Buipodal Jey) AejdbuoT :d1,

“Auenb
aamaid sse|d-1s.1 [ensn 8y siao (paads Buipa0das [ewou) Aejdpepuels :,dS,
01NV .d71./dS,

Y611 8y1 01 gey 8y} aplIs 1o

ade) anisaype yum ajoy ayl Janod Ajdwis ‘enassed paloslold e UO paodal O aplIap Jare| ok J|
‘Yol Y1 01 U 8plis

10 qel A1ndss syl anowas ued noA ‘(Buisess) sBuipiodas Juerioduwi 1an0 Buipiodas jusnasd oL
‘(MouJe 995) 81195569

9yl JO >Jeq a8y} uo gey AJundas B aAey ($e)1assed 8101s pue [eluas Joj 1dedoxa) S811essed ||

<« 10 — yum paads fuipiooal pasinbal sy 10813g

Mo
UHM ULIBUOD PUB d 44 10 4—d Buisn ,g33dS Q400N Ul 108}eS

“Jeadde |im NUBW URW YL ‘|0JJU0D S}0WAI By} U0 ANTIN SSdid

$9339ssed Jo 3uise.dd |[ejuapidde SupuaAaid

*19pJ093l 03PIA BY}
J0} Jaguinu awwesbouad ayy 109]8s ‘pasinbal §| 18S AL BY} UO YOHUMS e

"awn Buipodas
M (1D) ¥v31D sseud ‘Anus ue alejep oL

iP3339s 3snf w3 SuipodaJ ay3 JedPd | ued MoH

'pa1dajas aq Ajjeanrewolne |Im paads fuipa02a. 1981409 ayy Yoeghed o4
'9139sSe9 (UN0OY-AN0y) ,0%Z3, Ue UO SINOY-INoj JO pealsul sinoy-1ybia
‘a|dwexa Joj ‘p40das 01 ajgissod N sayew siyl Jey Aq pasds Buiplodas sy sonpal Ued NOA

8yl smoys Aeidsip ayy

“aw} Buipaodal ayy
01 salnuIW O Ppe [[IM NoA @ ¥LO/AN0DIY ssaud nok awn yoe3 °

(d1 40 dS) pa3ds Suip.aod3ua ay3 Sunnd9|ag

‘|043U02 810Wal 8y} U0 @ ¥L1O/AHODIY Ssald Q
"W dOLS ynm buipiodas doig
‘pAodau

101309 Sjowal 01 JueM NOA Jaquinu swiwresboid oy 193]S 01 4=d 10 d 44 95N @

8yl Uo @ ¥LO/a¥0D3Y Buissaud Aq [ensn se Buipiodas el MON

“asi ade, sardeyd ayy i Jsi

ade], 8yl UO UOIEWIOWI BJOW Pul UBD NOA "Paxdayd bBuisqg si anessed ayL
'|013U0D 8)0WaJ Y} U0 G- SUONINg Jaquinu 8y Buisn Jaquinu 8)1assed auyy
J81U8 ‘a)assed s adel, & asn 01 4o s adel, ayy ul Buipiodas e anes oL
s ade], Buisn

‘Rejdsip ayy uo Jeadde . 11 "ob 01 s Buip102as mau
a1 a1aym uorisod ade ayy Je [043U00 810Wal 8yl UO I dOLS Ssald

“(3oeqAerd) Buipaodal pjo 8yl Jo sINUIL ISe| BYY 1B %007

‘fuip102a1 Mau ayy
148sul 03 Juem noA aiaym Buipiodal pjo ayy jo uommsod adey ayy pulq °

*9179S589 B 149sU] °

:sMOJj0) se Paa204d ‘BulIINI90 WOy asay) sonpal djay o1
121} UeD Jjasy aamaid ay) 4o BuIpI0Ias MaU SU) Ppue Plo Y1 Usamyaq Jeadde Ued (Jaxaly) yue|q chmﬁu—ouwmlr‘_u—.—ol—llwco
110U © ‘) Uo BuIpJ0Ja) B sey Apeaife YIIYM ‘snassed e o) BuIpIodal JSYLIN) B ppe NoA USYA OV 0-UD3IMS JIJBLIOINE YIIM g p4039
ul Ho-yd331 1Jeul Yyl uip4 .|

(3n> sjquuasse) s3uipaod34 dn Sujur

"Edols umm bupiodes dois @)




Direction for use VR120 “ m

" NO/AGANVLS YHM I3pI0331 03PIA 38U} JO YOUMS

©

PENELEY]

ay||eres Jnok 1oy suononiisul Buiresado ayy ass ases|d ‘Aressadeu J|
‘(3wiy pua ‘swify IS ‘|BUUBYd AL Y} JO Jaquinu swwelhoid)
uonewJojul paiinbas 8yl yum Jandal dyRIes Byl swwebold

*J9AI3231 9)1]|93ES U} UO 13X20s 11eds Buipuodsaliod ay) o} Japlodal
08PIA 8Y) U0 Z AV Z'1X3 18%20S 14edS 108UUO0D 01 3|qed 14eds B asn

‘9139Ssed € Jasu|

0006 ©

W dOLls ymbupiooardois @ “AN3W ssaid ‘pua o)
J0Jeas [aUUBYD AL [ENUEN,
Uonoas BY) peas asesld ‘sjpuueyd Buissi Aue saes ‘pasinbau J| 18piodal MO Yyum wayuod

08PIA Y3 Ul |qe[ler. 8Je 185 AL 8U} UO Panes sjauueyd AL [[B T8yl %98yd
A1owaw 5,13p10931 O3PIA BYY Ul PUNOJ 3G JOU PNOI [BUUEYD AL SIYL A
Ae|ds|

x

ay3 ui sueadde A0«€3¥01S ONIW€LTX3

ALON 440, 108]8s ‘UONOUN} BYY JO YIUMS O
“pakejdsip Buiag st (joquis Buinow e) Joquis yo.ess, 2lur] paoday, yo Suiydums
auyy se Buoj se 19s AL 8y U0 [auueyd AL ay) abueyd Jou op ases|d 18S AL

A1 JO 3SOUY UM S[auuByd AL panes s) Buriedwod si 18pi0dal 08pIA YL A

NO Q4023¥ 103¥Ia

(loqui4s Suirow e) Aejdsip ay3 ui saeadde joquis youess, v x 440 AV1d LY3d3Y
440 AV1dSIQ 220710

" <4 JO — UM NO. Uoiounj 30395 * NO » aso

HO PaY23IMs 13DI022) O3PIA BU) LUM @ HLO/QHODTY ssaid @ SONILLIS TVIOIdS ]

"d+y 10 $=d Buisn YNIT Q¥0I3Y, 8ull 199j38

‘wody buipiodas
ayl ayew uem noA Jagwnu swuwelboid ayy 398j8s 18S AL dYl UO e

MO ymm
"s59001d a3 1034¢ 01 10U WIYUOD PUE d+y 4O 4—d Buisn ,SHNILLIS TVIIIAS, aul 1085 @
se 0s YaJeas ay} Buunp 19s AL au} UO [auueyd AL ayy abueyd jJou op aseald
‘Buipiodas spels “Jeadde [IM NUSW UBW 3Y] ‘|0JIU0D SJ0WaJ 3y} U0 NI SS3.d @

pue Jsqunu swwesfosd Buipuodsallod sy} 0} J9pJodas O3PIA BY) SAYIUMS
1 'punoj SI [auuBYd AL SWEeS du} §| "3|ged 14BIS SY} BIA S|SUUBYD AL PaIOIS

*19p10981 0BPIA B}
SI UYUM 195 AL SY) UO PalIalas [aUUBYd AL 8y} saseduwiod Jap1odal 0spIA ayL

10} Jaquinu awwebosd ayy 109}8s ‘paiinbas J| 18 AL dY} UO YIUMS °
DJMOM Pa0d3Y 329.

S90p MOH

‘(uo payoums
S| J3NI9231 3)|[93es 8yl se Buoj se) Ajjeonewoine Jels [Im Buipiodas ayy ‘uonouny Buiwwesboid
B Sey J9AIR0aJ S)[[eles JInoA J| 'B|ged 1Ieds paldsuuod ayl ybnodyy pasiubosas st [eubis

39S AL 84} UO PaNSs [BuLEyd 09PIA © UBUM 1apJ0Ja) O8PIA JJO-PAYIUMS 81 UO BuipIodss SLIEIS Aj[ednnewolne uonauny SiyL
AL U844 8Y] SISN 18pI0JaJ1 03PIA JO-PaYd3IMs 3y} ‘Ajlenuewl pamiels si Buipaodad J| ‘wajqold

ON (4O PBYIUMS SI J9PI0ISI O3PIA BU} UBYM SPUOIBS Ul [auueyd AL IYBlI 8y} pJodas nok ued

" p109al 303.41Q,
UOI3I3S 1X3U U} Ul JJO IO UO ,pl0dal 3931IQ, YONMS O} MOY UO UOIRLLIOJUI 10W Pulj [IM NOA

OINIT Q¥0D3Y) 49419334 33||23es
P4053Yy 32341q, ® woJj Sulp.J0d3J pa||04luod dijewoINy

‘Aedsip 1apJ02a1 03|

8y} uo teadde [m , Y, ‘UO PBYIUMS SI UOHOUNY SIY} UBYAN
*Z AV T'1X3 1900S Heds BIA paj|041uod
sI Buiptodas ayy jo pus pue Buuuibag 8yl 'pa0odas 0} Apeal MOU S| J8pJodas OdPIA YL

"AN3IIN ssaud ‘pus o) e

Mo umunuod @




Direction for use

'2T Jaquinu awiwesbold 03 youms Ajjeairewoine
M xog do] 185 8yl ‘daquwinu 1se| By} padlua aAey nhok Jayy °

‘uonoss

SIY} JO Xoeq 8yl ul pajuud S| SIBQWINU BPOJ-Y| d|ge|leAR [[B 4O ISI| Y
|043U02 3)OWAJ By} UO §-0 SUOXING Jaquinu ay} Buisn

‘xog do] 185 JNOA 01 spuodseiod eyl Jequinu 8pod-¥| B I8

®© 0

‘d+y 10 4—=d YUM ., "YN 300J-UI " LVS. dull 13J8S

MO UM Wiyuod
pued4y 10 4—d UIM SONILLIS TVIDIdS. Sull 8y 193fes

‘pake|dsip sI nusw urew
8L |0JIUOI 91OWaJ I3PJ02as 08PIA BY} U0 UONNg ANII Y} ssaud

‘»oeqAeld 08pIA 10} UBSOYD aney
noA yeyl Jaqunu swwelbosd ay) 198|8s pue 18s AL JNOA U0 yYIUMS

'xog do] 1988
JnoA uo T Jaqunu swuweafoud 199j9s pue xog dol 18S 8yl U0 YIUMS

.| ®© © © ©

|oJ3uo0d I3i||9res 3y) Suliedau

"30U819jIa)uI INOYNM Xog do 185 aul Aq paniadas

pue paniwsuesy aq 01 (jeubis d|) [eufis |0JUOD BYY SMOJ SIYL

'xog do] 185 8y} jo abpa

8yl puoAaq sapnuioid |041U09 8)1||91ES BY) JO WONOQ By} UO MOPUIM
[eubis ay1 1eyy os xog dol 195 8yl UO |0.IUOD BY|BJES BY) UONISOd @

*19p10281 08pIA 8y}
JO >oBQ BY) UO 1S ¥l 18%20S 8y} 0} |0JIU0D 8}||9Yes Y} 393UU0D a

|oa3uod 33j|93es 3ay3 Sudauuod

A0«3H0LS

NNIWeLIX3

Q4023y LI3YIa
AV1d 1V3d3d
AY1dSI0 %2010
aso

SONILL3S TYIJ3dS

"uoN9as SIY} JO pud ay3 e pajuld
s| saxog do] 185 8|qe||04Iu0d Jo 1Sl ¥ 'xog do] 185 e eIA apew aqg Ajuo ued ydiym sbuipiodas
awwesfoud 03 Aressadau SI SIYL "49pJ02al 08PIA dY} BIA (xog do) 18S) J8AI9d84 dY|[2Yes [eubip
Pa108uu0d € Jo (s1aquinu awwefoad) sjpuueyd AL 8yl abueyd 01 noA smojje adinsp Adeljixne siyL

A0«3401S

NNIWeLTX3I

" @ NO/ASANVLS YuM JO youms
"AN3IN ssaud ‘pus o1

NO

MO Yyum wiyuod ﬁm

« NO

<« J0 — fuisn (uo p1oday 18IIQ)
NO. 10 (o p1028y 10841A) 440, 38J8S 0Y0ITY 1IIYIq. dul ul

040234 123410
AV1d LV3d3Y
AY1dSIa %2070
aso

SONILLIS VIIIdS

"MO uyim
LWIYUOd pue d 44 10 4—d Buisn SONIL13S TYIIIdS, dull 193}3S °

“Jeadde [|IM NUSW UBW By °|OJIUOD SJOWS dY} U0 ANIIN SSdid @

*19p10331 03PIA BY}
10§ Jaquinu dwweiBoid ayy 193]S ‘paiinbas §| 18 AL dY} UO YIUMS °

O 410 Uo PpJ0d3Yy 3341, SUIlYdIIMSg

JOJ3uU0d 331||97es Y|



1
o
>

Direction for use

'sBuip402as
ojesedas om) se asay} awweibosd 03 pasu M nNoA . DAd/SdA. Buisn
JouUBYd AL © UO sawwesfosd AL 2I0W IO OM) PI0JaL O} JUem NoA J| ‘awi
® 32 ,DAd/SdA, Buisn pajjosuod ag ued [auueyd AL e jo weiboid AL suo Auo

2Ad 40 SdA JO youms 1snw nok

‘8w OAd 40 SdA 8y} Woj JUSISYIP SI Jey) swil e swwelboid o1 Juem nok J
"3l JEIS 8U} Se dINUIW BY3 03 30exd yT0Z,

awn DAd/SdA 8y Jaws snw nok “(yT°0Z OAd/SdA) §T0zZ. ‘Ba ‘awn
ue)s s,awweaboud ayl woly JualaYIp SI YIIYM awn DAd 40 SdA e senib apinb
AL AN0A §1 Ing dWN DAd 10 SdA BU} Se dwes ay} s| Wi Hels ayy Allensn
40Ad/SdA, INOGE MOW)| 03 Paau | OP JBYAM

*3LUI} 1991100 3} PUE JO PUE UO LN} UBYY [|IM

19pJ093J 03PIA B} ‘PAINPAYIS Sem Uy} 183e| SPUd JO Jaljiea suels awwelfoid
AL ®B J| 'sBUIpI0Jal [SUUBYD AL JO UOMEINp pue LIe)S 8yl [0JJU0d 0) pasn
ale (jonuod Aisneg swwelboid) ,0ad, /(waisks Buiwweibold ospiA) SdA.

40Ad/SdA, St 3BUM

"201q YINIL, ® Ul panes S| uofewIojul siyL

10 10 U0 OQAd 10 SdA «

fuipi02al ay} jo awn dols pue 1eIs ayl x

JsuuByd AL 8y} JO Jaquinu swwefoid ayy

Buipa02al ayy axew 0} JueM NOA a3ep au) «

IMOUY 0} Spaau 1apJodals 0apIA InoA ‘Buipiodal pawwesfiosd e axew o1

‘yuow
auo jo pouad e uiynm sbuipsodas xis 03 dn swweshoid-aid ueds nok ‘aspiodais 08pIA SIYF YHAA

‘3wl 1994409 3yl e Buipsodas uibag pue Jaquinu awwelboad b Y1 01 Youms 19pJ102a1
08pIA ByL "d1ep Jale| e Je Buipiodal e dois pue 1els Ajjeonewolne 03 Huipiodas pawwesbosd asn

uoljeLLIOUI [BIDUID

NO/AGANYLS

‘uonaunjew o}

104302 B)I||93es By} asned ued saxog dol 185 8yl JO suoIFedLIdads [edluydal ayl JO SUOIEIYIPON
‘Aiaadoad uonouny Jou Aew 1o siaquinu swwefoid sy jo Buiyonms

8} 82UBNJUI PINOI SUOITRUIGLIOD JBYIO "SALIIUN0I BANdadsa. ayy ul s1apiroad pue saxog do] 185
JO SUONRUIGWIOI Pa)SI| U1 10} paajueenh ag AJuo Ued [0.13U02 8)i||81es ayd Jo uonouny Jadoud ayL

6 ISE| SdL 0S€ ALAD WODX
L ud SdL 000Z ALQD WODX

o1 ud SdL wafes sd1
o1 I<E| SdL UOSWOY L Sd1
o1 b<E| SdL 002€ sl NIDVS
T e SdL 00TE ASI NIDVS

4 N [enbia uo T.€9 X1A SdITIHd

€ N Mis 0€95a-NL DINOSYNVd

€ N Mis 0022 9AYSE 30Vd

4 N [eubia uo NI-0€241Q 30Vd

€ N [eubia uo 10586 VINMON

9 MN Y4 J1y-03-8814 50026 VIMON
ST'S Qa  PHOM dJ31Wdld x08-Q VINON
4 NREN JIy-03-90.14 IDAV-TAXVINNH

€ Mn IS T/0028a9 xoqifia 9IANNYD

T NRER J1y-01-9914 dI-0052-A YVLSOHO3I

T ud +[eued a||3res[eueD +TVNVO

€1 I<E| +eueD 00ST BUSX NOLSY

€ Mn s xoqifid A4s 00T X¥A AVYLSNY
Jaquinu apod> x._u-..:OU J49plaoad xog n—O.F k1N
2lqe) 3dO0D-ul

*(43W1L) Buipaodal e buiwwelfold, 481deyd ul papnjoul
sI sBuipaooas pawwesbold 1oj |013u0d B)||8Yes BY) Jo asn ayy BuipseBas uonewloul Jaymng
‘paj[eIsul A]|njssaoans Usag Mou sey [0J3U0d a}|[aes ayL

‘uonng AN dY3 ssaad ‘pus o) e

'|0J3U0D B}]|93ES BY} JO WORO] dY} UO
diis aaisaype ayy Buisn xog dol 39S ayl 0} |043U0D 3Y|9YLS UL XIPY @

MO UM 13GUINU 3pod 1991102 3y} WIYUOD e

e pue ° sdals Jeadat) asnow |y ay) uonisodal 03 ysim Aew noA
‘PaX00|q

j0u S| xog dol 39S 8yl uo aka 21UOLIIBId Y| BYY Jey) BUNS AYew asedld A

S1aquinu apod 1aylo A1} os|y 4

e days yeaday “JaquINU 3p0D 3081100 BYY PaJSIUB NOA Jeyl ¥o8yd asesld

Z1 49quinu swwea3oad 03 y231ms jou saop xog doj 39§ AW x

(¥3WIL) 8uipaod34 & Sulwuweasold



m “ VR120 Direction for use

*Redsip 1apJodal

0apIA 8y} uo dn BI| [Im , @, '8SN Ul aJe $}90|q ¥IWIL dY3 Jo Aue j|
" NO/ASANVLS YUM 3O PIaYd23IMs s| 18p1003I

03pIA By} uaym uonduny Auo [im Buipiodal pawwelbosd Byl
" NO/ASANVLS UM 4O Yyoums

*3s17 ade, J83deyo ayy ut 3si

ade], ay} UO UOIEWIOUI BIOW puly UBd NOA "Paxdayd fulag si aassed ayl
103U02 8)0Wal By} UO G- SUONING Jaguinu ay Buisn Jaguinu 811assed ayl
J9)ua ‘anassed s ade], e asn 03 4o 3si7 adey, ayy ul Buipiodal e anes o)
asi] adey, Buisn

*(pa19930.adun) gel A3INJas 19e3Ul UB UYIIM 8138SSED B 1Uasul

"Y90|q ¥IWIL ® Ul patols si uonewJojul fuiwwesbosd
YL "MO UMM wiyuod ‘A;3081402 pake|dsip SI UORBWIOI |[B USYAA

‘(1n0 $906 ,*,) 4O ,0Ad/SdA.
youms [ nok ‘urebe 1 93138 ssedd nok y (dn swbl %) .OAd/SAA.
uo youms 19313 Buisn @ WIWIL Buisn piay andur 1YY LS, 8yl 199]8S

P2y 3ndur , |YY1S, 243 U1 DA/SAA, U0 Buyams

‘BJep ay3 abueyo 03 swn
Aue 3e 3j0eq OF UBD NOA “UONEWLUOD J3)e sieadde ejep Papodsp ayL

‘Aepli4 01 Aepuoly wouy apew aq 01 sbulpJodal 1o} pasn aq Ajuo
ued Buiwwesboad Ajreg ‘Aep Buoum ayy Joj passua sem Buipiodas Ajrep v
AUNIXIIM Y04 3791SS0d LON HNIWWYYDOYd

2y uo siseadde oB3essaw  Bumojoy dyj x

*(;91ep pue awn

a1 Bumas, uonoas ‘,08pin JnoA Buijersul, Jeadeyd 8as) arep/awn 8yl ¥oayD A
"NNIN uym pus

10 SUOIONISUI INOK 1991100 '1991100UI S| I3GUINU MBIAMOYS PaISIUa YL A

{aI7TVA LON
YIGWNN MIIAMOHS, :u9343s ay3 uo sieadde aSessaw Suimojjoy ay] x

MO UMM WIyuod pue [auueyd
AL 3y} jo (sweu) saqunu swuweiboid Buipuodsallod ayy 309[8s ‘|013U0I
9)0WaJ By} U0 G- SUONNG Jaquinu 8yl Buisn “Iaquinu MIIAMOUS Bu)

0) paubisse usag 19K 10U Sey [auueyd AL 8y} Jo Jaquinu swwesboid syl A
JCUN

99405 9y3 uo sieadde a8essaw Suimoljo) ayy x

"H0dd 12373S.

A0«3H0LS

1037135« d3y

12 * 00:0c 10

QN3 J0d L¥VLS "90¥d
SdA

Y4-0W T2
“d3y 3Lva
YIWIL

‘MO Yyum wayuod

(Kep awes ayy uo xaam A1ana) sbuipiodal Apjpam pajeaday :,* HIIM,
(Kepra4 03 Aepuopy) sbuipioaas Ajrep pajeaday 144 - OW,

90u0 BuIPI02aY :,IINO.

:suondo Buimojjoy ayy wouj 308jes * 1 9313 buisn

"

s8uipa0a4 Apj

“(19)

UVYITD YIM suononalsul AnoA Jes|d ued nok ‘exelsiw e axew nok J|
*18qUINU-MBIAMOYS 83U} 10} YZTES 481Ul

¥ 2T€ G Jo p-z1e-G Bra

“auizefew sbunsi AL

anoA ui swuweafold AL 8y3 JO Bwil 1IeIS 8y} 0] 1XaU punoj ag ued pue
Buoj subip 6 03 dn s JaqWINU SIYL “JBqUINU MBIAMOYS 3411US 3y} Jalu3

‘|0J3U0J 8J0WaJ By} UO () ¥IWIL Ss8id

*19pJ0J8.1 03pIA 3}
10} Jaquinu awwelfosd ayy 1999 ‘paiinbai J| 189S AL Yl UO UOUMS

“auizefew sbunsi AL A1ans
Ul punoj SI Jaquinu maiAmoys Hbip-6 siyl “Jaquinu Buiuwelbold-maIAMOYS aYl Ul paureuod
s| Buiwesfoisd 1o papasu uoEWIOI BYY | ‘AW Pus pue 1IelS ‘Jaquinu  dwwesfoid
‘91ep 8yl Jajus Ajsnoipay op 01 paau Jabuol ou noA ‘walsAs Buiwwesbosd siyy 01 syueyl

(m31AMmoys,
Yy3im) Suip.aodau e Suiwweadodd

YIWILelSIT YIWIL
A0«3401S 13313S«"d3y

« 30NO» ----¥21€G
EL] YIGWNN MITAMOHS
M3ITAMOHS

MIIAMOHS




1
o
>

Direction for use

*(pe10310.dUn) g} A11IN28S JBIUI U YJIM 8119SSeD B 14asu] e

300]q YINIL © Ul Pa1o3s SI uonewoul Buiwwelboud

dUL “MO UMM wlyuod ‘ARoaliod pakeidsip i UOHRWIOMI [l USUAA 0

“(3n0 5300 ,*,) 40 ,0Ad/SdA.
youms |im noA ‘uebe 1 93738 ssead nok i (dn swbl ) .DAd/SIA
uo youms 19313 Buisn * @ WIINIL Buisn pjay Indur ,1¥V1S, oUd 100195

Py 3ndur [ YV ]S, 243 Ul ,DAISdA, U0 Sulyaams,

(2302 AV Z°1X3 10 (4 3) L AV 11X3
19005 1IBOS BIA S3INOS [eUJaIXa WoJj sBuipiodas awuwesboid osje ued NoA

39)20s 34eS 73, pUe | 3, Y3 JO s4aquuinu SwweaSoid

(Rep awes ay) uo yaam A1ans) sbuipiodas Apjeam pajeaday ;" ¥IIM.
Kepui4 01 Aepuoly wouy sBuipioda. Ajrep pareaday Y4 - OW.

89uo Buiploday :,3INO.

suondo Buimoyjo) ayy wouy 19918s 01 1 9F13S 9N .3Lva. ul
s3uip10334 Apjeam/Ajrep/awiauo Sundsjes

'|0J3U0J 810 dY} UO §-Q SUONING Jaquinu
BU1 YUM 10 ' 4=d O d 4 UYlM uoiew.Iol JnoA abueyd 1o ez

“(dwin pud) ,gN3. pue (wn 1es) 1YV 1S, ‘(equinu swuwreiboud)
,"90Yd. ‘(33ep) ,J1VQ, 39913 UBD NOA - 10 < ‘@ UIWIL UYUM

'U32195 U} UO Jeadde [|Im uolewIO] BUL * D MIINIL SS3.d

‘parybiyby aq |im
%00|0 HINIL 984} ¥ * 3I1M] |0IIU0J BJ0Wal 3y} Uo () ¥IWIL ssaid

© © ©

*19pJ0231 03PIA By}
10§ Jaquinu awwesboid ayp 303j3s ‘paiinbal 4 39S AL BUY} UO YIUMS e

(mar1amoys
Inoy3im) Suip.4od3J e Suijwweadodd

1034015

103135« d3Y

0€:Tz * 00:02 10

QN3 J0ad L¥VLS "90¥d
SdA

Y4-0W T2
‘d3y 3lva
YIWIL

"(10) ¥V31D sseud Ua) pue 4 —d 1O d 4§ YIM 11 199]9S ‘(420[q HINIL) Buipiodas
pawuwesfosd e sesjd 01 Juem noA § ‘pawwesfosd aq ued sbuipiodas siow oN ‘pawwesboid
Apealfe ate $420|q YIWIL IB usyl ‘@ HIAWIL buissaud Jsye sieadde abessew Jodid siyy o

*31338580

JUSISYIP B JIasUl JO (S3NSssed Jo Buisess [ejuspiode BupudAdld, UONDSS ‘Bulpi0dsy [enuep,
131deyd) uonal0Ad BSEID U} OpPUN ‘PAAOWAL e} AJINJAS BUY UM PalIasul Sem a)assed i

" NO/AGANVLS
Buisn Joplodas O8PIA BUYI JO UJUMS pue 8119SSED B 14SSU| 'PaLIasUl SeM 91195sed ON A

*Buip10234 Bunp payoeas sem ade} ay3 Jo pud YL

JJO PAYINMS S| 19PA0I31 O3PIA 3U} JI UoRaUNy Ao
[l (Jawn) Buipiodas pawwesbord v * () NOJASANVLS UMM 1apI0dal 03pIA 8U) JO YoUMS
*BuIp.02a4 pawiwelfoad e Jo 1els ay) 910jaq SAINUILU [2JAASS UO PAYINMS SBM I9PI0I31 OBPIA dYL A

*® NO/ASANV.LS ssaid ‘Buipiodas pswiwresfold ayy [9oued 03 Juem nok |
‘Ajlenuew 1apJoda.a 0apiA JnoA aresado Jouued noA ‘spew Buidg si Huipiosas pawwesfiosd e SIUM A

NOILNTOS

d31dNJJ0 SHUIWIL

77V, :o8essaw 40443

passaad sem uoIng 3o
3Y) se uoos se
pa329(a sem a33assed)

Aeidsip

J9p.10d3.4 09PIA 3Y3 Ul
ysey 1M, ®,3113SSVYI
ON. :98essow 40443

8uipaoda4 Sulnp
pa323(s s 9333sse)
ulads A1 Y3

uo saysel HNICY0I Y

YIWIL -AGANVLS
0L HOLIMS.

ajeaado jou jim
J43p1033.1 03PIA Y |

N3790dd

s3uip.40d34
pawuwea3o.d 40} suopnjos pue swa|qo.d




Direction for use

*(pa30830.adun) gel A3INIaS 19e3UI UB UYIIM 8138SSED B 1Uasul o

‘818|dwoa mou
sI Buiwwesfold “Aejdsip Japodas ospia ayy ul seadde Apsuq (im0,
“u3NIL ogdNL ssid @)

“4=d 10 d 4y Buisn siyx sbueyo ues noA ‘pasnbal | o2 AN
“00:77 QN3, ‘eouelsur oy ‘Aejdsip ayy ur seadde |m ewn pus 8yl
3w og¥nL ssid @

4—d

10 d4y Buisn sup sbueyo ueo noA ‘paminbas ) ooi02 LYVYLS,

‘gouelsul 1o} ‘Aejdsip ayy ui seadde [Im (S 1a€IS =) BWI JUBLIND BYL
“M3NIL og¥NL ssid @

*1043u09 1es 8y Bundsuuod, 4041U0d 18S Y, Ja1deyo)

A1199.1100 paj[eIsul 8g ISNW [0J1UOD 1eS-Y| Yl HIOM O} SIy) o4 :uonudRY
'|0J1U0J 310Wal 3y} U0 G- SUONING Jaquinu auyy Buisn [suueyd AL 8lljjeres
8y Joy Jequnu swuwesboid ayy ueuz ‘Aejdsip eyr ur seadde |im [

5
‘|auuRYd AL aM|jales e 1o} ndui ayy abueys ues nok ‘ 1 93138 Buisn
(1o43u05 Jes-Y|) 42A19334 331[|33es Y3 Suljjos3uod

13p10931

0apiA 4noA Buiiessuy, Jardeys ui a3ep pue awn ay) Buniag, uondas ayy peal
95eald "A[103.1109 335 10U SI 3900 43PI0I3I OIPIA AU} Jeyy sueaw Aejdsip siyL
Ae|dsip 49p40334 09PIA 3Y3 Ul ysey [|IM |,

P

10 d 44 Buisn siyy sbueyo ueo noA ‘paanbal 4 ", 7 *HOYd, ‘SouBISUl

104 ‘Aejdsip ayy ur seadde |im ssqunu swwesfosd 38s JusLINd BYL
'|0J3U02 910WaJ By} U0 YIWIL OFUNL SSaid °

SINOY g+ SWI} JUaLIND = awi pu3

aWI} JUBLIND = awi MelS

(jauueyd A1) pa3ds|es Ajpuaand Jaquinu swwesboad sy = Jaquinu swwelbold

“¥IWIL OgdN.L, Buisn Buipiodaa e

awwelfoad nok usym Aejdsip aya ui seadde |im uonewojul 3es-a4d Buimojjoy ayL “Ases pue oinb
ag [IIM ‘SINoY g IXau ayy uiyum aded sadel Jeyl Buiplodas e Buiwwelbold ‘uonauny siyl YUAA

AINWIL
ogiNL, Ym Suipaodad e Suiuweasodd

*Buip109as pawwelfioid ayy jo
ol pus pue sl 1JeIs ‘a1ep 98D ases|d PaJiajsuell aq Jou pinod Bulpiodas 8yl Joj elep syl

" 4=d 10 d+4{ UM 2199185 ‘(3009 YINIL) Buipioda pawwreiboid
® X09Yd 10 Jesjd 01 juem noA J ‘pawwesfosd aq ued sbuipiodas aiow ON pawwesfosd
Apeafe ate S420|q YIWIL IB usyl ‘@ ¥IWIL Puissaud usye sieadde sbessew Joass siyp jir

'9)118ssed
JUSJOYIP B JIasUl JO (S3MSssed Jo Buisess [epuspiode Bupuansid, UONDSS ‘Bulpi0dsy [enuep,
131deyd) uonoal0ad SSEIS U} OpUM ‘PAAOWSL e} AJINJAS BUY UUM PIIISSUl SeM 31I3SSEd WA

" NO/AGANVLS
Buisn Jopiodas O8PIA BUYI JO UJUMS pue ©119SSeD B 1USSU| 'PaMIasUl SeM 9119Ssed ON A

‘Buip10231 Bunp payoeas sem adey ay3 Jo pud YL

JJO PAYINMS S| 19PA0I31 O3PIA 3Y} JI UoRaUNy A|uo
[l (Jawin) Buipiodas pawwesbord v * ) NOJASANVLS UMM 13pI0dal 03pIA 8U) JO YoUMS
*BuIp402a4 pawielfoad e Jo 11els ay) 910jaq SAINUILU [2JAASS UO PAYINMS SBM I9PI0I31 OBPIA dYL A

*® NO/ASANV.LS ssaid ‘uipiodas pswiwrelfold ayy [9oued 03 Juem nok |
nueW 18p1093J4 08PIA INOA 81elado Jouued noA ‘spew Buiaq si Huipiodas pawwelboid e sjIYAA

NOILNTOS

*udaJds 3Y3
uo saeadde a8essaow

A0YY¥3 VLIVA. 2YlL

031dNJJ0 SUIWIL
77V, :o8essaw o443

‘paydale

S1 9339ssBd 3Yy3 uayj
u33.3s ay3 uo Aysriq
saeadde a8essaw
40449 3] 13SSYI
0313310¥d. 24l
Ke|dsip 4ap.a0dau
03pIA 3Y3 Ul ysepy
M, ®,,3113SSYI

ON. :98essow 40443
Suipaod34 Sulnp
pa323ls A|jesnnewojne
SEM 9333ssed

ula4ds A1 Y3

uo saysey HNIQH0I Y
YIWIL -A4QANVLS

0L HOLIMS.

3034 jou saop
43p.4033. 03PIA Y |

N3790dd

s3uip.J0d3u
pawuweJa3oad J40j SuiAjos wid|qoad

‘Aejdsip JapJodal

0apIA ayy uo dn bl M , @, ‘ash Ul ate s}20|q YINIL dY3 Jo Aue J|

" NO/ASANVLS UIM 33O PaYyd3IMms s| 18pIodal

ospIA 3y} usym uopouny Auo im Buipiodas pawwesboid syl
O NO/ASANVLS yim yo youms @

*3s17 ade], Jerdeyo auy ur ysi

ade], 8y} UO UOIEWLIOJUI BIOW Pulj UBD NOA “PadIBYD Buiaq si a13assed ayL
‘|01)U0J 8)0WAJ BY) U0 G- SUONINg Jaquinu ay) Buisn Jaquinu 8)18ssed syl
J9)ua 'anassed si7 adel, e asn 03 4o s adel, ayy ui Buipiodas e anes oL
Asr] adey, Buisn




1
o
>

Direction for use

O NO/ASANVLS M yo youms @
MO pmuwiyuod @

' 6-0 suonng
Jaquinu 8y} 10 4=d ‘ d 44 YNM uonewiojul ayr abueyo ‘paiinbai 4|

" <« 10 — yum pjay Indur ay} 193}8S
DuIANIL sseid @

NN ssaad ‘pus oL
sanfea pake|dsip ayy ueyy Jayiea sreadde ,--,
(19) ¥va1D ssexd

Suipaodaa pawweasoud 3332

“d4y 10 4=d UYum 819j3p 10
abueyo “98yd 01 Juem nok (YINIL) Buipiodas pawwesboid syl 199[9S °

* 92IM3 [0JJU0D 3I0WAJ Y} UO () HIWIL SS3ld @

*19pJ0231 03PIA By}
10§ Jaquinu dwwesboid ayy 303[3s ‘paiinbal § 39S AL BUY} UO YIUMS e

“4=d 10 d+4{ YUM 219885 ‘(3009 ¥INIL) Buipiodau pawwesboid
® X03Yyd 10 Jesjd 031 jJuem noA J ‘pawwesfosd agq ued sbuipiodas aiow ON pawwesfosd
Apeale ate $420|q YIWIL I usyl ‘ @ ¥IWIL Duisseud isye siesdde osfessew Jtoats siyy jir

*31395580
JUBIOYIP B JIaSUl IO (S3NBssed Jo Buisela [epuspiode Bupuansid, UONDaS ‘Bulpiodsy [enuep,
131deyd) uonosl0Ad SSEIS BUY} OPUN ‘PAAOWAL GEY AJINDBS BUY UUM PILISSUl SeM 3JI3SSEd W4

‘Buip10231 Bunp payoeas sem adey ay3 JO pud YL

" NO/A9ANVLS
Buisn 1opl02al OBPIA BU} HO UONMS pue S}ISSed B 1JSSU| PalIasUl SeM 9)19Sssed  ONA

JJO PAYINMS S| 19pA0I31 O3PIA 3Y} JI UoRaUNy A|Uo
[l (Jawmn) Buipiodas pawwesboid v * () NO/ASANVLS UMM 13pI03a) 03pIA U JO YoUMS
*BuIp.02a4 pawielfold e Jo 1Iels ay) 840jaq SAINUILU [2JAASS UO PAYINMS SBM I3PI0I31 OBPIA BYL A

" NO/ASANV.LS ssaid ‘fuipiodal pawirelfold ayy [9oued 03 Juem nok 4|
‘Allenuew 19p10234 03pIA InoA ayelado jouued noA ‘apew Burag si Auipiodas pawwelboid e UM A

NOILNTO0S

:98essaw 40443

‘paydale

s1 9339ssBd Y3 UdY)
Keydsip ayy u Ayariq
saeadde a8essow

PLYVC I IYRCTTT

‘8uipJodau Surinp
pa323(o s| 9339ss8D)

Ae|dsip 49pa0da.4 03pIA
syyurysey Im, @,

3oea4 jou sa0p
J43pJ1033. 03PIA Y |

N37904d

s3uip.40d34
pawuweJ3o.4d 40} suopnjos pue swid|qo.id

‘Rejdsip JapJodal

M, @, ‘3sn Ul ate $3201q YINIL aud Jo Aue |

" NO/AGANVLS UYUM 3O PIYIIIMS S| I3pI0JaL

0dpIA 3y} usym uopouny Auo im Buipiodas  pawwesboid eyl
" NO/AGANVYLS YHM 4o youms e

08pIA 3y} uo dn y

(¥3WIL) 8uipaoda4 pawweadoud
© 939|3p 40 33ueyd 9P3Yyd 03 MOH

*3s ade, 4a3deyd auy ur s

ade], 8y} UO UOIEWLIOMUI BIOW Pul UBD NOA "Paxayd Bulsq si aNessed ayL
=0 SUONING JSGUWINU BUY LM ISqUINU 8)3asSed aY) Jau3

3517 ade] Buisn




*(J9A0-UOUMS DIEWOINE) ,01NY, 01 %9eq JjasH

im >oegAed 1oy walsAs (UN0j03) OBPIA BYY ‘81assed By} 198fd noA §i
*(4BA0-Y2UMS DRWOINE) ,0 1 NY, OF YIBC J|3SH YIUMS [IM

Buip10oa. 1o} WalsAs (1nojod) oapiA ay ‘Jaquinu awweiboud ayy abueyo nok y
i A9A0-D3IMS d1jeWIOINY, 03 Hdeq 3Bueyd | Ued MOH

4onms

“ANZN ssaid ‘pus o) 0

Mo pmuayuod @

T«INTTLOH®

“3AIJOB S| Y20 PIIYO BY3 UBYM passaid S| UOJING B UBYM Sasel} [OQWIAS SIYL
P %0 NNIWeLIXIE
e|dsip 49p.4029.4 09pIA 9Y3 Ul Ysey M , .0 ,x
SONILLIS TVIJ3dS
o et
[0 ‘Ke|dsip 1ap1023.1 0apIA Y3 woly Jeaddesip pue x2e|q) \M/d. O} YOUMS Ued NOA ‘SINJ20 [|IIS IUBIBHISIUI INOJOD J| mwmu%wzm%m
n ' ! T .
> W, w0 U0 PIUILMS _mU_EUE OSPIN 33 LI SPUOIRS Y 104 10 < Buisn suondnisip 1ses| ayy ynm walsAs (ANojod) AL dY3 1939 o 0TIV TANNVHD_ AL
ureBe YOOT @TIHD ssa4d 0| piIyd 8y HO YoUMS O3 Juem nok | ° ! ! ! ! AL 07104
Z HO¥VIS TVNNYW
o ONINAL 0Ly
= “UBIP|IYD JO UIBI JO INO 3I9YMBLIOS (043U DJOWal dy) Aeme Ind @ ‘Mo v_omﬁz i
m UUM WIYUOD pue d 44 10 4—d Buisn WILSASOIAIA. dull 193)3S @ i
=] *Redsip 1apJodal
% 08pIA 84} UO Jeadde [IM , .o, 'SPUOD3S SAY IO} [OJIUOI S)OWSI -Jeadde M nusw Uiew sy) yoeqherd Sulnp 10
m 3 UO MO0 @IHD $s31d ‘Uo payoums Japiooar oapin 3k M (@ BuIp10394 34835 NOA 240J3q [OAUOD BIOWD] ALY UO ANIW 501 (1]
‘(am1wwo) welsAS uoisIngja L [euoneN) [eubls DSLN

ue se sawwetbold 11ay) o181 s1amaln AL ‘(Ueder pue \ySM) S8LIIUNOD BWOS
ul “(enowaw e [anuanbas) NYDIS Sesn 8dueld plepuels (sur uoneussly
aseyd) WeIsAs Tvd 8yl Ul Isedpeodq ate suoissiwsues) adoin3 [enusd u|
'SWalsAs (4Nojog) 0aPIA JBUIO 'S3IIIUNOD JBYIO

swa3shs (4nojod) oapIA

"SMOJ|O} S J9A0-YINMS W3ISAS AL J1FRWOINe BY3 JO YINMS UBD NOA

"UOIHI0ISIP INOJOD
0] pes| Aew JBAO-UIUMS WSISAS (UNOJ0I) O8PIA J1BWOINE Byl ‘(39X420S 1JBIS 3y} BIA) S83IN0S
[eUJBIX3 WOJ) P40JaJ 0} JUeM NOA JO SI9PJ0JL 0BPIA JBY10 UO apew sbuipaodal yoeqhed nok §

“UO S| 90| PIYd By dlIyMm sBulplodal pawiwesosd axew
Ued NOA *(UORAUNY JOU [|IM) PA3IO0|Q S4B SIIASP S} JO JUOJH AU} UO SUOIING BUY ‘SAIIE S| 3400
PIIYd dY} USYAA "UOROUN} SIU} UM J9PI0I3J O3PIA INOA JO asn pasoyneun juanaid ued NoA

NO/AGANVYLS 00T ANUHD

0] PiIYD

widysfs (4nojod) oapIA ayj Suidueyd

suonduny JBYIO




Direction for use VR120 “ m

"AN3IN ssaud ‘pus oL e

'udaJas AL ay3 uo Jseadde Ayauq Im ,qIYOLS.
MO pmuiyuod @

(uo payoums Aedsip awmn) NO, —» UYHM 399]83
% J iAedsip 502 3y3 uo Ydo3IMms | ued MOH

"440. <« Yum AY1dSIA HI07D
aUll BU} Ul 309135 '4aPA02a1 OBPIA aYY UO Aeidsip awn By Jo youms oL @)

MO UM Wiyuod
PUed+4y J04—d UM SHNILLIS TVIO3dS. aul o eps @

“Jeadde [|im NUSW UeW YL *|0J3U0D SJ0WAI By} U0 ANTIN SS3.d @

*19pJ0231 03pIA By}
10§ J3quinu dwiwesBoid ayy 393J3s ‘painbal § 39S AL U} UO YIUMS e

‘a0e|d axe} M sBuip1odas (Y3INIL)
pawwelfoid 49pa0dal 03pIA 8yl uo Aeidsip 32019 ayl PO youms ued nok ‘Abisus anes o)

Ae|dsip >po)d 3y3 yo Ydums

"AN3I ssaad ‘pud oL

‘MO Yim wayuod

© 0

'AsO 8yl 4O SaYdUMS 5,440,
*Ajuo spuodss maj B 10} QSO U} SMOYS ,NO.

i9sooyd | ued s3uiIas YIIYM

20438015 ON3del1x3 <« Uum Bumas paxisap 8L 199[8s ',qS0, Ul a3 Uj

MO umm
UIUOD pue d 44 10 4—d Buisn SYNILLIS TVIDIdS. aull 19jes

NO Q¥023y LI3YIa
440 AV1d 1V3d3d
440 AY1dSI0 %2010

NO » aso “seadde |Im nuaw ulew ayl °|0J3u0d sj0wsal 8yl uo ANJIN ssaid

SHNILLIS T¥123dS *19p10331 03PIA BY}

10§ Jaquinu dwweBoid ayy 193]S ‘Paiinbas §| 18 AL dY UO YIUMS

© 00 ©

"sa11assed 0apIA Buifdod usym paplodas jou
sl (@SO) Aeidsip usa1ds uo ayy Jeyy os snyels fuiresado syl INOGe UOIBWIOHUI BYY JO YOUMS ued
NOA ‘U8313S AL 8y} uo (018 ‘|jauueyd AL ‘Buipiodas yaegAeld ‘483unod) snyels bupesado juatund
ay1 uo uonewojul skejdsip osfe (Aejdsig usa19s UQ) ASO BYY ‘NUBW UBIIS UO By yum Buoly

uo Jo
3o (aso) Aejdsip uaauds-uo ayj 3uiysyimsg

A0«€3¥01S ONIW€LTX3
NO 040234 123¥10
440 AV1d LY3d3Y
440 AV1dSIa %2079
NO » aso

SYNILLIS 1VII3d




GB 40 “ VR120 Direction for use

(Z pue19373S
uonng) ,2y74 O 810waJ ay) abueyd OS[e 01 psau NOA "2y 74 8Sed SIy}
uj “Aejdsip ayp ur Jeadde sbuimes Jepiodas 0apiA ay) ‘awi Buoj e 1o} uonng
® ssaid noA J| "pabueyd y10g 10U aJaM JaPJI0JBI O3PIA PUE [0JIUOD BlOWSY A
:Aejdsip ay3 ui seadde ‘sjdwexs 4oy ‘|m siyy x

. o dals yeaday
*19p10031 03PIA BY} AQ Pasiubooal JOU Sem PUBLILIOD [OJIUOD BJOWSL Byl A
‘saeadde aSessaw ou pue aeaddesip jou [IM nUBW urew 3y ] x

‘uonng yoeqheld <« AV1d 9y} yum xoegheid snonuiuod ayy ueIS e

ey
WG

*as17 ade], Jaydeyo ayy ui s

QI0W puy Ued NOA 'Paxoayd Bulag si anassed ayL
1043U0d B)0Wal

aU) U0 G- SUONING JaqWINU BY) YUM Jaquinu 8)3assed si adel, syl Jeju3l

ade], ayy uo uoieWw.o)

.TYIA 0L SANOdS3IY, :usalos auy uo Jeadde im aimoid siyL

M NUSW UeW YL ‘|0JJU0D 3JOWal 8y} U0 YO YIM Wlyuod -
“ T34 01 [0U0d 8j0wal 8y} abueyd o1 |, uonng

Jaquinu 8y} ssaad Uay] '[0)U0J SJ0WaL By} U0 uoNng § 9JTIS YD ssald -
“Jeadde |Im nuaw urew ayl - NJIN Ssedd -

as] odey, Buisn

“seaddesip

ENESRR-RIENT]

41474 03 )2eq a8ueyd | ued moH

WTHIA

M 11 '|0AUOD SJOWAJ BY) Ul SaLIANIeq ay) abueyd nok ey

: ssaad ‘pus O,
NNaw pus 0L A0€3¥0LS NIWeLTX3

01 Xoeq YoUMS

'U9aJ3s 3y} uo Apaiuqg seadde |Im ,q3Y01S.

MO UM wiyuod 22474 10 T4 74 O} [04UOD S10WAI PUE 13P10931 0BPIA ‘Bd ‘Bumas
o P p— WS 3} 0} [0.3U0D BJ0LIAI PUE J3PI0I3 0BPIA LIOG SBUEYD Shemje 1snuw NoA
"1JO PaYINMS 3 [[IM 3oegAe|d SNONUNUO? ‘440, 199]8S NOA | 319 R EEE] 4940234 03PIA pue [0.43u0d>
< 10 = UM NQ, UOROUN} 303[3S - NO » aso 2jowas ayy 3uiBueyd usym o3 uopusne Aed 03 pasu | op JeYm
’ : 10¢INITLOH®
NNIWeLIXI¥

SONILLIS TVIIIdS SONILLIS TVIJ3dS

39YNONYT
W3ILSAS03IAIA
AGANVLS 0Llny
033dS 04003y
“2077V T3INNVHI AL
AL M011704

HOY¥V3S TVNNYW
ONINNL 0Lny
22072

NNIW

"4=d J0d+y Buisn ,Ay1d 1¥3d3IY, dul| 193)8S

‘ud849s AL 8y} uo seadde

1M, 249N 0L SANOdSIY, '2HOA, 01 19pI03a] 03PIA Y} pue [043U0D

910WaJ 8yl Payoums aney noA J| “Jeaddesip |Im nusw urew 8yl
Mo umwiuod @

‘MO yum
WIYUOD PUE 4 —d 10 d 44 Buisn SHNILLIS TYIIIdS, aull 193f8s

“Jeadde [|Im NUBW UeW YL ‘|0J3U0D S}0WAI By} U0 ANTIN SS3id

00 060 6 o60¢

*Z4DA, 01 [043U02 dj0Wal dy} dbueyd 0} g UONNG JdGUINU 3y}
ssaud ‘UOIIPPE U| "|0JIU0D 3JOWSJ By} UO uoRNg 19JTIS By} Ssaid o

“Jeadde [|IM NUBW UBW By °|OJIUOI SJOWaL dY} U0 ANTIN SS3id @

*J9pJ0231 03pIA BY}
10} Jaquinu awuwielfold ayy 108as ‘pasnbal J| 18S AL BYl UO YINMS °

‘SMO|0} Se P3IBAIJIB3P 1O PAJeAIOR
s| uopouny siyL ‘urefe BuuuiBag By WoJy 1BIS PUB PUIMBI [|IM I3PI0J31 0JPIA BYY ‘Paydeal si
91195589 AU} JO PU Y} UBYAN ‘Urebe J9A0 pue 1SN0 9)3assed B Aejd 03 pasn aqg Ued UORIUNy SIYL

*19p109al
03PIA SIY} pUB [043U0D 3JOWaL By} abueyd Ued noA usyl ‘19plodal 0apIA SIy) se (938 ‘plodal
‘Rejd ‘do3s) puBLILIOD [0J3U0D BI0LS BWES U} O} SIOB3J Jey) J3PJ02aJ 0JPIA PUOISS & 3sn NoK |

ypeqie|d snonunuod pPUBLUIWOD |043U0D 3)0WdJ 3Y3 SUIYDIIMS




1
o
>

Direction for use

‘Bl dwes 8y e — AL pue —[= ssaud ‘() AL) AL 98U} JO Youms O

Jagwnu swweifosd snomaad = AL
Jaquinu swwelfoud Ixau AL+
aWN|OA AL 8Y) 8Se8108p  —[

BWN[OA AL 8Yl asealoul =+

11UBd NoA
10J3U09 BY} JO BPPIW By} Ul [dued Byl UO suonng AL ayr bBuisn Ag

‘uonouny
SIy} asn jouued Agyreunyojun noA ‘ased 8yl S SIYY J| SIaquIinu 9pod

Pa193[as ay} O} 1983l JOU [IIM 18S AL InoA Jeys ajqissod | 31 ‘sased awos uj A

'SJ21MJeJNUEW J3U10 JO SIBQWINU BP9 Jalus 0) A1) 0S|V A

“HO Y2IMS 30U [IIM 335 AL AW x

“HO youms
IM 385 AL 8y} ‘A[3981102 Jaquinu apod 8y} Palalua aney nok usyAA
385 AL AnOA JO (J81njoejNUE) SXew 8yl 03 Spuodsallod

JeY) Jaqunu 8pod 8y} Jee ‘@-0 suonng Jaquinu ayy Buisn @

uonng —= ayrumop pioH (@

‘[enuew

iy} jo abed 1se| BY} UO SPUBLILUOD [OJIUOI BIOWAJ B|ge|ieAe |[e JO AJewwns & pul [IIM NOA
188 AL ANOA JO 3ewW Y3 0} SPUOdSS.II0d Jey} JSGUINU SPOD B JSIUS ISl ISNW noK ‘siyy op oL
185 AL INOA JO SUOROUN) UfeW 3U} [0J3UOI UED NOA [04IUOI SJOWSL SPOIHNW PISOJIUD 3UY YHAA

39s AL 4nof yam
|]0J3U0D 930D J9PJ0I34 03PIA Jnok 3uisn

"NN3IIN ssaid ‘pud o
U818 AL 8y} uo teadde Ao M ,IYOLS. * MO YIM WIyuoD

— 10 < SUONNQ NUBW 8y} Yyim
(Jo-youms onewoIne) \NO, 40 (JJO-youms dijewolne ou) 440, 199|9S

"d+y 40 4—d Buisn AGANYLS 0LNY. dul| 1993

“seadde |Im nuaw urew ayL ‘|0JU0d dl0wal 3y} Uo ANIIN SSaid

Q00 00

*19p10231 03PIA BY}
Joj saquuinu swiwesboid aur 108jas “‘paiinbai Ji 1es AL oy uo youms (@)

*JaAI9231 UOISIAS]9)
B Se 19pJ0dal 09PIA U} SSN O} UONHIUN SIY} [SOUBD UBD NOA “A|[ediyewone Agpuels o} YoHms
M ) ‘(dOLS B'9) Sopow UIeIaD Ul SAINUIW M3} B 10} 13PI0I3J O3PIA 3U} Pasn Judney nok 4|

HO-Yd3IMs djeWIOoINY




m “ VR120 Direction for use

*819|dwod mou si Jozejnpow 8y} buisiwndo

'U9aJ3s 3y} uo Apauq seadde |Im ,q3Y0LS.
MO pmuwiyuod @

‘O'a-Wvoas
welshs AL) N, 10 (D'g-1vd waishs AL) B, * — 10 <« Buisn suondnu
punos 1ses| 8yl yum walshs AL 8y 109)8s ‘WILSAS ANNOS. aul ul

‘pa128jes Uaaq aney pinod wielsAs punos Buoum ayl A
$4N220 92UVUJIDIUI PUNOS x

*Kejdsip 1apJ09al 03PIA Y} Ul UMOYS
(69 - Tz [8uurYd) Aduanbauy JoJRINPOW MBU BU} 0} 38S AL 8y} Ul auny o

-0 SUONING Jaquinu 3y} ynm Aouanbaly J0ye|npow Mau ayk
Jo3 “4—d J0d+4y Busn AONINDIYS IZIWILAO. dull 193]S e

‘ZHINTES Kouanbaid/9g
|suueyd 4HN uo afew| 1s8) B JWSUBLYE MOU [[IM JBPI0da] 08PIA Byl

‘Redsip auyy ur sreadde ), 551, 69 ‘liun /M 103r3/dOLS
ssaid USYL °|0JJUOD SJOWRI BY} UO UONNG M dOLS Yl Ssaid 0

*30IA8p
aLp Ul 8q Iyl Jeys anassed Aue 10806 01 y/MLO3rA/dOLS soid @

‘(suononJisur Bunesado AL 98s) soeqhed Japlodal
08pIA 1O} pasn Jaquinu swwelfold ayy 199[8S 18 AL Y} UO UIHUMS e

‘paniwsue.y si [eubis ospIA 1o oipne
8U1 yolym uo [auueyo 1o Aousnbayy syl sayedlpul [auueyd 1o Aouanbaiy siyL
iAouanbauy soje|npows ue si JeypA

7

sjouueyd AL a1l asnl 18s
AL PaAI2daJ aq Ued seubis asayL "s|qed [elise ay) EIA S[eubis 0spiA pue olpne
IWSUEI) 0) 30IASP BY) SMOJ[e J9PI0Ia] 0JPIA Y} Ul JUBUOdWOd JIUOIBIS SIYL
i103E|NpOW E SI JRYAA

*19pJ02aJ 03pIA 3y} uo Adusnbauy

(Jo1einpow) uoissiwsuesy, 39s-a4d ayy abueyds 03 moy nok moys |Im sders Buimolioy ayL
‘pasealdsp [|IM SjpuuBYd AL 19Yylo

[e29A3S 10 SIy} 404 ANenb uondadal ayy ‘UO PAYINMS S| J3PI0IDI OBPIA BUY} Se UOOS Sy :INsay
*19pJ0231 03pIA By} se Aouanbauy

JRJILUIS 10 BUES BU} UO JUaS 3 [ [UUBYD AL B Jeyl d|qissod s| 3 Suoieoo| uondadal awos uj

A0«3¥01S NNIWeLIXI
9 W3LSAS aNNOS
NO YOLYINAOW
« 16G AININDIY4 3ZIWILdO

YOLVINAOW IZIWILdO

Jojenpow ayj suisiwundo

"@IXIW. 410 ,ONOW. 48yl 199]8s ISNW NoA ‘uondes paganp
ay) Jeay o ‘1dey sI oeay punos (j41H) 08191s ayL ‘[eubls punos mau e yum
pap102aJ Sl Yo} punos (seaul]) ouow ayy ‘sbuipiodas oaspia Buiggnp usymA

Buiqqnp oipne ue ypeq Buike|q

'sBumas Jay1o Aue 199j9s 01 9jqe 8q 10U [IM NOA “,ONOM, 03

YONMS A|[EONBWOINE [IM 13PI03S OJPIA BY) '9)}3SSED 0BPIA BUY UO PAPI0IAI
[eubls 08181s Ou S| 8181 Ji JO [eubiis 08BIS B WISULI) JOU S30P [SUURYD AL © J|
LONOM, ©3 Y231ms dpEWOINY

‘Rejdsip
ayl ur sieadde Bumss pasisap 8yl |aun 19313 Puissaud daay @

's9eu} punos (I41H)

09J9]S U} SE SWI BWes ay) Je PJeay ag Ued 3JeJ) punos (Jesul]) ouow ayL
LQ3IXIW

‘paeay 9 UeD %2k punos (Jesul]) ouow ayL

“ONOW.

paeay aq ued >oel punos (]4/H) 08431s 6L dy |
LLHOTY,

pJeay aq Ued >ae} punos (|4|H) 08183 Y3 ayL
EERN

‘pJeay 8q Ued $}9e1 punos (|4IH) 0aJ91s 6L pue a7
03¥3LS.

is8un3as ay3 pulyaq uo sa038 JeYAA

‘BuIIISS PUNOS JUSLIND BYY MOYS [|IM SIYL * 19313S Ssa.d °

‘suolssiLusue.} aBenbuel-nw 1oy abenbue| paJisap e 193]S 0} NOA SMOJ[e SIYL 19PI0934 O3PIA
QY3 BIA sjpuueyd AL BuiAedal ajiym 10 oegAed Bunp [duueyd puUNOS Palisap Sy} 199J9S LB NOA

|Suuey> punos ay3 3uId3|3g

92ua43}493ul Suissaaddng



1
o
>

Direction for use

" suonauny [euonIppy, Jadeyd
Ul ,pUBLIIOD [0J3U0D 330Wa4 BUILONMS, Peas (pUBLILLOD [043UOD SJOWal BUOIM 3Ul USAIB BABY NOA A
'sa11a1eq dY3 BUBYD N0 UNJ dARY SalIBYIRG A
Sjoeq WAy} ade|d pue Spu0das QT 40 Jem ‘Salialleq dy3 IN0 e :Wajqoid [ed1uYda) € S| 43y LA
*J9pJ0231 03PIA BYY Je 31 JuIod :43PI0Ias 03PIA BYL PAEMO) PaluIod 10U |0JIUOD BIOWAY A

Juawow e 1o} Bnyd surew 8y IO ||nd ‘89404 8sN Juog L

‘Kedsip 18p102a1 08pIA 8y} ul steadde ,qSQ, USYM UONING B} BSEs[Y '€
‘Aiddns
J3mod sulew 3yl 03 198UU0JBI PuB 30IASP 3U) UO UONNG () NO/AGANV.LS 2yl ploy pue ssaid ‘2
‘Aiddns Jamod surew sy) wodj 398uU03sIq T
"paJeajo 8 [IM (YIWIL ‘©3ep pue s ‘S|ouUeYd A1) PBIOIS UORRWIOWI 8Y} [IY
uonudINY 4

'sBunas £1039e} Jnejep 8y} 0} 419pJ02ai 03PIA INOA 18581 pinoI NoA ‘djay ,ussop Siy Ji

‘urefe 398UU0d
uayy ‘spuodas g 404 Ajddns Jemod surew ay) WOJ) 303ULOISIP wajgold [euyda} B S| dIAYLA
110 00| PIIY9 Y} YOUMS :BAIIR %00| PlIYD A

" NO/ASANVLS ynm
fuip102as pawwesfiosd ayy [soued ‘pasisap i :apew Bureq Apusaund si Buipiodsl pawwelbold v

‘Alddns 1amod ay3 %98y :Ajddns Jamod ou si a1ay L~

NOILNTOS

DJOM Jou
S90p |043U0D IJ0WdY

:19P1023.1 03PIA Y3
1| pawiwef s| 9339sseD)

s8unyas A10joey ynejop
03 sad1A9p Sunyasay

:passaad

8uiaq uoiInq Aue

03 puodsau jou saop
43pJ1033. 0O3PIA JNOA

N31904d

NN ssaad ‘pus o]
'slaquinu auoyda|al alow 399|9s Ued NoA ‘ YO Buisn

'Ua19s ay} uo Jseadde
Jim s1aquinu auoyda|e) 891ABs safes-Jale ayl  (19) ¥VITD Ssaid

‘sieadde nusw urew syl " ANIIN ssa.d

*19pJ093l 03PIA 3Y}
J0} Jaguinu swwesboad ayy 109]8s ‘pasinbal §| 18S AL BY} UO YOHMS e

:SMOJ|0} se paadodd ‘dn wayy s o1
*19p40231 03pIA INOA Ul panes osfe a1e (INITLOH) 891AIas Sajes-4aje 10} siaquinu auoyda|al ayL

s1aquinu uoydsja3 INITLOH

*ApeaJ 1ap1odal 0apia noA Jo (ON'AOY¥d) 4aqunu uoidnpoad syl pue (ON TIAOW) Jaqunu
|9pOW 8y} 8ABH ‘fenuew UOIIONJISUI SIY} JO >Oeq BYl UO punoj ag ued sisqunu auoydsjel ayL
‘Jo|jes| asjuelend pasojous ayl ul Jaquinu auoyd 8yl pul [IIM NOA

‘suoseas Buimojjoy ayy

Aq pasned ag Aew 31 ‘19p.a0daa 0apIA sIy3 Buisn swiajqoad Aue aaey noA ‘uopeldadxs 03 Aresjuod ‘Y|

"AN3IN ssaud ‘pus o) °

‘Mo pmuayuod @

= Yum (uo Joxenpow) 47, 308]8s ‘Aejdsip ayy u|

{UO >DBq 403BINPOW 33 YDIIMS | UBd MOH

= M

(4o 101€INPOW) |, Keydsip ay1 ur 10,440, 108J8S USBIDS Byl UO 0

“p—d Jod+y yum fedsip
o Ul 4G, 4O USROS AL B} UO YOLYINGOW. 2ul o 125 @

“Reydsip ayy ur siesdde | 555, ‘69 ‘Inun /M 1O3r3/dOLS
ssaid usyl '|0JJUOD SlOwal Byl uo uonng M dOLS Yl Ssseld O

"90IASp
a1 Ul aq JuBiw Jeyy eessed Aue 1000 0) /M LOAr/dOLS seid @

*19p10931 03PIA B}
10} Jaquinu awweBoid ayy 199j8s ‘paiinbas J| 19 AL dY} UO YIUMS °

“}JO PAYDI3IMS SI 10JB|NPOW 3YJ USYM 33S A | Y3 UO 43p40dad
03pIA 3Y3 wody 34n3did & SAI9234 JOU ||IM NOA 3|qed J4eds B JNOYIIAA ‘d]qed 3Jeds
B UY3IM 39S AL 9Y3 03 49PJ0d3J4 OIPIA Y3 Pajdauuod aAey nok i s|qissod Ajuo si siyy
Buluaepp

*Joye|npow ui-3jing

Yl HO ydums ued noA ‘uonesiwndo audsep 8dussayBIuUl Punos 1o aanydld Jes|d jouued nok j|

3O / uo Joje|npow 3yj SuIYyd3IMS

A0«€3401S
9 W3LSAS GNNOS
NO YOLYINAOW
« 16G AONINDIY4 3IZIWILAO

YOLYINQOW 3ZIWILdO

J493uI3ud ue |jed nok

aJo0jog




Direction for use

"oJeas [auueyd AL [enue, UOIIISS 1api0dal
0apIA InoA Buijeisu), Jedeys ur wielsAs AL 8Yl UYOUMS O} MOY UO UOITBLLIOJUI pulj |[IM NOAA
'Pax93Yd [elIde INOA aneH ~
*J0JB[NPOW 8y} Jjojuo
Buiyoums, pue Joreinpow ayl Buisiwundo, peas pue ,oussapeiul Buissaaddng, Jsydeyo 03 uinga

"M YUINIL YIm wayuod g
‘aWeU [auueyd/1aquinu swwelfold
ayy abueyd pue pjaly Indur ayy 199]8S ‘[BULBYD AL P3JISSP Y} O} PuOdsaliod JOU SI0P SIL3 § ¥
play andut ,*HoYd, SY3 Ul Sweu [suueyd/Iaquinu swiwelfold ay3 39ayD ‘g
MO Yim wiyuod
‘[UURYD AL PaJISaP aY3 JO Jaquinu Bulwwelfold MaIAMOUS ayy JaluT ‘TA

"81195580
8y} uo uondeloud esess 8yl Opun UO Papiodal 8Q JOUUED Jeyl 8118ssed B Ul Ind aABY NOAA
‘(30019 ¥3WIL) sBuipsodas pawwesboad ayy 38y Aadosd YINIL 8yl 18S 10U dABY NOAA
"18p10231 03pIA
anoA Buyeasuy, Jaydeyo ayy ul B1ep pue swn 8yl Bumas, uondss syl peal ases|d WO MOOTD
1HVYINS, Youms ued noA ‘Bumiass [enuew aydsep Buoum ase 81ep pue awiy j| ‘91ep pue awil 38yd
‘8]ep pue awWi) %98y :a1ep Jo swn Buoim sy pawwesfold eney NoA~

'Pax93Yd [el1ak InoA aneH
UL Y 01 APoexa awWnOAd/SdA., 491ud, Buoum ,BWNDAd/SIA, NG U0 PAYIUMS ,DAd/SdAA
“Buipioday [enue, Jeadeyd Ul Ssenassed Jo Buisess [eruspiode funusnsld, uondss
8yl 99s ases|d ‘UoeWIOUI BlOW 04 ‘8)3assed abueyd 40 ge} ANINdas 10Ul UB YNM 8138SSED
© 135U :(p40234 O} Pasn ag Jouued) ge} ANINI3S SY} SABY JOU SIOP Jey) PaI3SUl SeM SI3SSED W4
'PaI0IS S|AUUEBYI AL I3Yd
Jaquinu awiwesfold fuoim ayp paldsjes NoA 10 Paaols Jou SI PA0dal O3 Juem NOA [BUUBYD AL YL A

" walshs (unojod) oapiA ayy Buibueyd, uondss suonauny
[euonippy, Jaxdeyd 03 uing :yoeqAe|d oy walsAs (AN0j0I) O8PIA 1991409 BY) PaIIa[as 1USABY NOAA
“MoeqAeld, J83deyo ayr ul (FUNLOId LYVINS) sBumes 81nid ayy Bunos|as, UORIsS duy peay »
*Buppoeny Buisiwndo, uonoss
a3} peaJ pue @oualapaiul ainyaid Bureuiwn3, Ja1deyds 01 uany :paisnipe Aliadoad ou st Buppoea) A
‘91195580 Mau asn :Alfenb 10od Jo 10 ulom A|peq SI 81195Sed YL~
‘paisnipe Ajiadoud jou S| 189S AL INOAA

3|9 Y} %93y :3S00| SLIOI Sey J9pJ02al 03PIA Ay} pue 33s AL dy3 Bundsuuod ajged ayL
*J9pJ40981 08PIA BY1 10} Jaquinu swiwelfoid 1994100 aY) 199j8s

‘AL 9y} uo :amassed Buifeid 1oy AL 8yl uo Jaguwinu swiwelbold Buoim ay) palds|as aABY NOAA

‘a)39ssed ay} abueyd :8339ssed 8y} UO HuIp10Ial ou S| dIBY LA

NOILNTOS

:uondasaua AL
U0 92UI43IAIUI pUNOS
40 aan3oid si a4y |

MIIAMOYS

Suisn Buipaodaa e
pawweaSo.4d nok uajye
(pa493ud) papodap sem
[Puueyd A1 Suoum a3y

oM
j0u saop Suipaodau
pawweasoud

:9|qissod Suipaodau oN

:93j9ssed
e Aejd nok uaym
Aypenb aunjyoid 4oog

:9339ssed e Aejd
nok uaym aunjydid oN

N37904d




Direction for use VR120 “ m

Remote control codes

Allorgan ...
Amplivision ..
Amstrad ...
Anitech .
Arcam ...

Audiosonic

BPL.
BSR
BTC ...
Basic Line ..
Baur ...
Beko ..
Binatone
Blaupunkt
Blue Sky ...
Blue Star ...
Bondstec ...

Brandt
Bush ........

Carrefour .
Cascade
Cimline ..
Clatronic ..
Condor
Contec ..
Crown ...
Cybertron ....

.. 02,07
35,02, 38

Daewoo ....
Dainichi .
Dayton
De Graaf ...
Decca
Dixi
Dual ...

Elite ....

EMErson ... 33

FErguson ... 15
Fidelity ..o, 33

Finlandia .
Finlux .
Firstline ..
Fisher .
Flint ....
Formenti
Frontech
Fujitsu
Funai ..

.. 32,18
32,13,10
. 31,02, 20, 23, 28

Geloso
Genexxa
GoldStar
Goodmans.
Gorenje .
Graetz ....
Granada .
Grandin ..

Grundig ..

Hanseatic ... 33,30,01
Hinari ... 02,07, 21
Hisawa

Hitachi .... 22, 15, 08, 05, 20, 07, 13
Huanyu ...

Hypson ...

Imperial ..
Inno Hit
Interfunk
Intervision .
Isukai

KaiSUI oo
Kathrein .
Koyoda...

Leyco
Lloytron .

M Electronic . 32,13,20,02,15,36,41

Magnadyne ... 12,23
Magnafon . 12
Manesth ... 30, 20, 25

Marantz . 01
Matsui .. 02,39,18,20,04,06,07,10,28
MEMOTEX ..o 02

... 01
.. 06, 21, 05, 10, 25

28, 30, 31, 39
.. 05,10, 20, 21, 25

Palladium ...
Panama

Panasonic

Pathe Cinema . 30
Pausa... 02
Perdio. 30

Philips .
Pioneer
Profex.
Proline ....
Protech .........

Quelle ....
Questa ...

Rank Arena ... .
Rediffusion 33
25

Roadstar ..........ccovuvee. 02, 25, 21, 38

20,07, 25

04,02, 25

Salora . .33
Sambers . . 12
Samsung . 20, 25, 27, 35, 02, 01
710170 TS 07, 18, 04, 10
Schaub LOrenz ...........ooccvevrnnienns 33

Schneider ..., 21,23
Sentra ..
Sharp ..
Shorai
Siarem
Siemens ...
Silver
Sinudyne .
Solavox
Sonitron ..
Sonoko ....
Sonolor ...
Sony ...
Soundwave .
Standard ..

Tandy .....
Tashiko
Tatung

Technema
Technics

Telefunken
Telemeister
Teletech ..
Teleton ..o 20
Tensai

Thomson
Thorn .
Tomashi ..
Toshiba ...

12

Ultravox .
Universum .. .. 13,32, 25, 35
Videosat .23

20
. 30

Videotechnic ..
Vision

Waltham . .20
Watson ... 30
Watt Radio 12
Wega

White Westinghouse .................. 30

Yoko ...
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Dismantling instructions

Dismantling instructions

General guidelines for dismantling housing components,
electronic parts and the drive mechanism

Always disconnect from mains before dismantling or
assembly.

Due to the supply voltages (hot circuit) on the primary side of
the switched-mode power supply, an isolating transformer is
required for the operation of the device.

The drive or the drive/motherboard unit must not be pulled
out by the cross struts!

Components placed below the tape deck has to be inserted
exactly.

The use of a regulating isolating transformer is
recommended for detecting faults around the power supply.

All screws of the video recorder can be removed or tightened
with a 10* torx screwdriver .

1. Housing cover (Figure 4-1)

— Remove the four screws (A).

— Push catch (S) inwards, lifting lid at the same time to
move out of groove.

— Slide housing cover back by approx. 1 cm.

— Push centre of housing cover sides on underside approx.
1 cm outwards and lift up the housing cover.

Assembly
Assemble in reverse order.

2. Base plate (Figure 4-2)
The base plate may not be removed from the frame!

3. Front panel (Figure 4-2)

Preparation
Dismantle the housing lid as described in section 1.

— Position the device with the base plate facing upwards.

— Undo the six catches (S) one after the other, starting from
the left or the right.

— Remove the front panel by pulling it forwards.

— For devices with shuttle print or socket print, disconnect
the cabling to the motherboard.

Assembly
Assemble in reverse order (device in operational position).

Important

— The lift flap lever should be connected to the lift flap
guide.

— Check that all catches are engaged.

Figure 4-1

Figure 4-2

for VR720, VR870x, 435 mm sets
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Dismantling of the motherboard/drive
combination (Figure 4-3 and 4-4)

Preparation
Remove the housing cover as described in section 1.
Remove the front panel as described in section 3.

Move device into operational position (Figure 4-3).
Undo the two screws (B) of the stay and pull it up to
remove it.

Push back the lift by 5 cm after releasing both lift stops.
Undo and remove the four fastening screws (C) of the
drive.

Detach the Cinch socket cable (K) and ground cable (M)
from the socket print (if present).

Remove the cables (K1; K2; K3) from the guides on the
rear of the frame.

Pull the Cinch socket holder with the socket and print up
and out of the frame (if present).

Position the device with the base plate facing up.

Undo the 8 catches (S) from the rear right to the rear front
and then from the rear left to the front left.

After the weight of the motherboard/drive unit has
released it from the frame, the catch (S) at the mains
socket has to be released for a second time.

The frame can be removed by lifting it off.

Turn the motherboard/drive unit and move it into the
service position (Figure 4-6), if necessary.

The device is operational in this position

”Eject” must NOT be used !!!

Caution:
Adjustments can not be made in the service position.
”Eject” must NOT be used !!!

Assembly

Position the frame with the top open onto a level surface.

Hold the drive on the side at the lift and insert the
motherboard/drive unit into the frame, pushing it down
lightly. Observe that the power Supply and Scart sockets
are positioned in openings.

Check that all 8 catches (S) are engaged.

Secure the drive with the four holding screws (C).

Move the lift into the "Eject” position.

Push the stay onto the frame with the chamfered side
facing to the rear and secure with both screws (B).
Insert the Cinch socket into the opening and ensure that
it engages.

Connect the Cinch socket and the ground cable (K ; M)
(if present).

Insert the cables (K1; K2; K3) into the supports
provided in the frame.

Replace the front panel and the housing cover.

Lift protection

Figure 4-3

Figure 4-4
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4.3 Dismantling the drive (Figure 4-3, 4-5 and 4-6)

Preparation
Remove the housing cover as described in section 1.
Remove the front panel as described in section 3.

— Undo the two screws (B) of the stay and pull it up to
remove it.

— Push back lift by 5 cm after releasing both lift stops.

— Undo and remove the four fastening screws (C) of the
drive.

— Undo and remove the ground screw (D) at the rear.

— (For this purpose, insert the screwdriver through the hole
in the back panel).

— Remove the cables from the drive.

— Bend back the guard of the scanner cable.

— Remove the scanner cable from the socket.

— Return the lift into the "Eject” position.

— Slightly lift the left rear side of the drive to undo the
connector to the capstan motor.

— Press both catches (S) together with fine pliers and lift
the drive around the snapholders.

— The drive may be separated from the motherboard.

Assembly
Assemble in reverse order.

Important

Observe that the cables (K1; K2; K3) are positioned in the
supports on the rear of the frame and that the ground screw
(D) is screwed in!

Figure 4-5

Service position

Figure 4-6
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Special functions
Erasing the EEPROM

— Disconnect from mains

— Push and hold down the Standby key, reconnect to
mains and keep the Standby key depressed for a further
3 sec.

All EEPROM data will then be erased and initialised (timer
and transmitter channels). The internal processor RAM will
also be erased, but the option codes, deck parameters and
adjustment values are maintained.

After changing the EEPROM or Motherboard the
following steps must be carried out:

Step 40: Option code input

Step 51: Gap position adjustment

Step 52: Studio Picture control* adjustment

Step 53: Input of clock correction

Step 62: Adjustment of Audio Linear Playback Level
Step 99: Clock frequency output

Service test program
Introduction

The software program for the control, deck and operating
microprocessors includes a service test program. It was
divided into the following steps, with the following ‘modes":

Step 00: Display of mask version number

Step 01: Check of the drive positions

Step 02: Display of the deck - error codes

Step 03: Deck - sensors and manual tracking
Step 04: Display of operating hours counter
Step 05: Display of the 1IC-Bus Communication
Step 10: Operation without drive - dummy mode
Step 40: Option code input

Adjustment Steps in the service test program:
Step 51: Gap position adjustment

Step 52: ‘Studio Picture control* adjustment

Step 53: Input of clock correction

Step 62: Adjustment of Audio Linear Playback Level
Step 98: Display test

Step 99: Clock frequency output

In the service test program, all drive functions apart from the
channel search and channel change mode can be carried
out. The program position set before entering the service
test program is maintained.

Activating the service test program

Press and hold down the STOP key on the remote control.
Then press the PLAY key on the recorder and keep it
depressed for at least 5 sec. The STOP key on the remote
control may be released whilst the PLAY key on the recorder
is pressed.

The service test program can be selected in any operating
mode apart from the channel search, install, clock set-up and
cassette length calculation mode. The recorder and all drive
functions are fully operational in the service mode.

5.2.3

The display shows, for instance:

I
|

Product ID. No.

-l

l
[

— é
-
h'

/
l

—_—
e

-

Central control
mask No.

Build No.

Prod. ID No. ident. No. for A 13 (31, 32, 37)
Centr. Contr. Mask No. pP mask No.
Build No. continually state No.(software)

By pressing the SELECT key on the remote control, all step
modes may be left and the currently selected step number
appears and flashes.

0 [/l /] 1\
ml AN AN~
=

Step

Other service steps are selected with the UP and DOWN
keys or the numerical remote control keys. By pressing the
SELECT key on the remote control whilst the Step is flashing,
the respective mode can be entered or left.

If a step is selected to which no mode is assigned, the
displays shows - - and flashes.

00 e
= R\
—

Step

To leave the service program, press the STAND-BY key or
disconnect recorder from mains.

Service mode functions

Endurance test

In the service test program, the recorder can be endurance
tested. For this purpose, use a cassette and activate “PLAY”
or “REC”. The functions are then repeated continuously. In

RECORD, the recorder does not move to EJECT at the tape
end, but to REWIND, after which it starts to RECORD again.
This test serves to detect intermittent faults. The last error is
stored in the EEPROM. (The fault remains stored even after
a power failure).

The endurance test is ended by pressing STOP or leaving
the service test program.

[ TAPEBEGIN > REWIND TAPE BEGIN
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5.2.4 Description of steps with modes:

Step 00: Display of mask version number
After activating the service test program, step 00 and the
mask version number are automatically displayed.

I
!

Product ID. No. Central control  Build No.
mask No.

-—
-l

l
l

— -\_
P
—'

/Il
l

~—
s

—

The mode can be left again by pressing the SELECT key on
the remote control. The currently selected position number
appears and flashes on the display.

0B (/] W\
&l JIN AN~
=

Step

A step between 00 and 99 can now be selected

Step 01: Checking the drive positions

By pressing the SELECT key whilst Step 01 is flashing, the

drive position appears on the display.

The FTA signal from the photoelectric barriers which controls
the revolutions of the loading motor is used to check the drive
condition.

The drive position is shown as a 3-digit decimal number by

counting the FTA pulses on the display.

(e.g. 213 = Play)

Position

Table of drive positions:

Status Position
(FTA dec)
Eject 007 +2/-2
Index 191 +0/-2
Stop 200 +4/-4
Play 213 +4/-4
Reverse | 237 +2/-0

Function of the Init switch:

The diagram shows the function of the Init switch, depending
on the position of the deck. The number of FTA pulses is
important for the position of the drive.

A:DC,2V/Div,0.5s/Div
B:DC,2V/Div, 0.5s/Div

Il
AN

N o
e s Lo os Init switch
[ .E

LB — ; FTA pulses

Index/
Cass down wind-rewind Reverse

Step 02: Display of the deck error codes
By pressing the SELECT key whilst Step 02 is flashing, the
deck error code is shown on the display.

Checking the drive function Loading and unloading time
The signal (FTA) of the photoelectric barrier which controls
the revolutions of the loading motor is used as a reference for
the loading and unloading time.

Stopping of supply or take-up reels
The tacho signals of the left (WTL) and right (WTR) winding
disks are used as control reference.

Stopping of head drum motor

This is monitored with the PG/FG signal. The signal is
discharged from the e.m.f. of the non-conducting spools of
the head cylinder motor, showing the position of the head
cylinder.

Capstan motor fault

This is monitored with the FGD signal.

If one of the above sensor signals is not available, the
recorder tries to put the lift into the “EJECT” position.

Explanation of deck error codes and deck error status

The last error code is stored and remains in the EEPROM,
even if the recorder is disconnected from the mains.

The error code can be erased by pushing the CLEAR button
on the remote control.

The display shows, for instance:

=
J

‘
~1

)

—

Deckerrorcode Deckstatus

The left digit shows the error:
(e.g.: Error 2 = Capstan error)
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Error table:

no error
threading error

no capstan pulses
tape broken

no pulses left reel
no pulses right reel
head motor error

o|la|l~h|lO|IN|=2]|O

The 3 digits on the right represent the deck error condition:
(e.g.: 053 = during Play )
The error code can be reset in this step with the CLEAR key.

Functiontable:

Step 04: Display of the operating hours counter:

By pressing the SELECT key whilst step 04 is flashing, the
operating hours counter shows how many hours the head
disk has turned. The hours are displayed as a 4-digit decimal
number.

VoA 4 4
[N AN IANL IAN

Step 05: Display of the IIC - Bus Communication:
By pressing the SELECT key whilst step 05 is flashing, the
available [IC- components will be displayed with symbols.

r CD
700
D W

Symbol Description Component Position
[ea] VPS or VPO IC SDA5650 or SDA5652 7502
DEC FMST/NICIC MSP 3415D 7761

X FMstic TDA 9873 7760
W  Video switch IC STV 6401 7904
D FM Audio IC TDA 9605H 7650
@  Tuner Philips TPOxx 1701
O  Tuner Alps TMRxx/TCBZ4 1701
o Modulator Phil TP9xx 1701
LP  Modulator Aps ~ TMRxx/TCBZ4 1701
o0 Signal electr. IC LA71595M 7004

012 |Standby 114 |VISS write 211/491 |Slowmotion 1/24
014 |Autotracking 115 |Viss erase 212/492] " 114
031 |Play-3 125 |Tuner - Stopout 215/495( " " 17
034 [Slow_reverse 126 |Auto Remain Funct. | 216/496( " o1
041 [Still Picture 130/410 |ATTS Function 217/497( " to-1/24
042 [Fast 168/448 |Frame+ 218/498| " "-114
044 |Play-9 169/449 |Frame- 219/499 t/7
045 |Eject 170/450 |Play-11 220/500| " 12
046 Play9 171/451 |Play-7 222/502 |Edit Record

047 |Play-1 172/452 |Play-5 223/503 |Align of Gap

048 |Pause 173/453 |Play5 238/518 [Pause

050 [Rewind 174/454 |Play7 239/519 |SPC align

052 |Wind 175/455 |Play11 246/526 |Edit Pause

053 |Play 196/456 |Tuner - Eject 247/527 [Slow motion 1/10
054 |Stop out 197/457 |Standby Eject 248/528 118
055 |Record 199/459 |Audio Dubbing 249/529| " " -110
112 |Index next 202/482 |Audio Dubb. Pause 250/530 " "-1/18
113 |Index previous | 206/486 |Reset Tapecounter 253/533 |Key Released

Step 03: Deck sensors and manual tracking
By pressing the SELECT key whilst step 03 is flashing, the
deck sensors will be displayed in one digit as either 1 or 0.

tape end tape begin
tacho left
tacho right
HO <) are used to display the deck status
START init switch (INIT)
END record protection (RECP)
DEC Loading pulses (FTA)

In the service test program, the tracking is always in the
centre position.

Only in this step can the value for the required tape running
setting be changed, manually in the PLAY function with the
UP / DOWN keys. After leaving the mode with the SELECT
key, the tracking value always resets itself to the centre
position and cannot be changed.

The following errors are visible in the display when the start
up routine of the set isn’t working properly.

E000 lIC-Data line is low
E001 lIC-Clock line is low
E002 EEPROM give no acknowledgement

'
——
_'
——
"
Y

'
'
——
'
—_—
—_—




Step 10: Operation without drive - dummy mode
Before activating this mode with the SELECT key, the
recorder must be in the EJECT position.

Enter the mode by pressing the SELECT key. The motors are
then switched off and the sensors will be ignored by the deck
microprocessor. The drive can now be dismantled from the
motherboard (see dismantling instructions). Only install
drive if recorder is disconnected from mains. For signal
tracking, the recorder can be set to all drive conditions, i.e.
signal electronics, audio and |0 processing are switched to
the respective operating mode.

(GB52 Jf 5. | VR120 Service modes, Repair tips

oA T
AN ION N, 1N

In case of an invalid entry (value >255) the activation of the
OK key causes the content of the last stored option to be
displayed and OK does not appear in the display.

Depending on the model, some bits are software or default

protected and cannot be changed by an entry. In this case,
the display shows OK, but the display returns to the default
value.

° START END

Y R/
| |

o

[ X ]
[ X
[ L]
L]

=

—_—
-—

& DEG ’__' ,__’ Step 98: Display Test
| | By pressing the SELECT key whilst step 98 is flashing, all
tape end tape begin segments of the display are illuminated.
tacho left . . . .
tacho right The step is exited by pressing SELECT again.
HO <) are used to display the deck status
START init switch (INIT)
END record protection (RECP)
DEC Loading pulses (FTA)

Step 40: Option code input

If anew EEPROM is installed in the course of repairs, it must
be initialised.

By pressing the SELECT key whilst step 40 is flashing, the
decimal option A appears in the display.

By entering a 3-digit decimal code, the correct features are
set.

MADE IN EUROPE
230-240 V ~ 50Hz Range

[AA AAA BBB CCC DDD EEE FFF GGG | <——— Option codes (A-G)
3 Evolution code

@ C€ v Type number

MODEL NO: VR120/02

O
PROD.NO: VN 37 0015 123456

Serial number
Production date

Production center (VN),
Production code

These codes are shown on the type-plate of the recorder.
After pressing the OK key on the remote control, the entered
code is saved. The display shows OK for approx. 3 sec. and
then the stored value in decimal format.

=
-_—

f

By pressing the UP and DOWN keys, the available options (A
to G) can be selected. The display shows the last stored
value in decimal format.

|/
\

—
ey
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Repair tips
Replacement procedure for leadless components (chip)

The following procedures are recommended for replacing
leadless components used in this unit.

1. Preparation for replacement

a. Soldering iron

Use a pencil-type soldering iron that uses less than 30W
b. Solder

Use Eutectic solder (Tin 63%, Lead 37%)
c. Soldering time
Maximum 4 seconds.

5.3.2

Note:
* Leadless components must not be re-used after removal.
* Excessive mechanical stress and rubbing of the

component electrode must be avoided.

2. Removing the leadless components

Grasp the leadless component body with tweezers and
alternately apply heat to both electrodes. When the solder on
both electrodes has melted, remove leadless component
with a twisting motion.

Note:

* Do not attempt to lift the component off the board until the
component is completely disconnected from the board
with a twisting motion.

* Be careful not to break the copper foil on the printed
circuit board.

Tweezers

Chip

Soldering iron
Figure 5-1
3. Installation of leadless components

a. Presolder the contact points on the circuit board
Presolder

7

Soldering iron

b. Using tweezers press down the part and solder both
electrodes as shown below.

Tweezers

Soldering iron
Solder

Note:
Do not glue the replacement component to the circuit board.

How to remove/install the Flat Pack IC

How to remove the Flat Pack IC

* Using a hot air Flat Pack IC unsoldering equipment

Figure 5-2

a. Prepare the hot air Flat Pack IC unsoldering equipment.
Then apply hot air to Flat Pack IC for 5 - 8 seconds.

b. Remove the Flat Pack IC with tweezers while applying the
hot air.

CAUTION:
To avoid damage, do not apply the hot air to the chip parts
around the Flat Pack IC for long periods.

Hot air Flat Pack
IC unsoldering
equipment

C.B.A.

Masking
tape

Tweezers

Flat Pack IC

Figure 5-3

Put masking tape around the Flat Pack IC to protect adjacent
parts.

The Flat Pack IC is fixed to the P.C.B. with glue; therefore
take care not to break or damage any foil under the IC or on
each pin when removing it.
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* Using a soldering iron
a. Use unsoldering braid to remove the solder from all

pins of the Flat Pack IC. Apply solder flux to all pins of the
Flat Pack IC, to allow easy removal.

Flat Pack IC Unsoldering braid

Soldering iron

b. Lift up each lead of the Flat Pack IC individually, using a
sharp pin or non-solder wire (iron wire), while heating the
pins using a fine tip soldering iron or a hot air blower.

Sharp iron

Soldering iron

e Using iron wire

a. Use unsoldering braid to remove the solder from all pins of
the Flat Pack IC. Apply solder flux to all pins of the Flat Pack
IC, to allow easy removal.

b. Affix the wire to workbench or solid mounting point ( see
figure 5-3)

c. Pull up the wire as the solder melts in order to lift the IC
lead from the P.C.B. contact pad, while heating the pins
using a fine-tip soldering iron or hot air blower.

Hot air blower Solid mounting point

Iron wire

Pull up gently
to remove

... or soldering iro

Figure 5-4

Note:

When using a soldering iron care must be taken to ensure
that the Flat Pack IC is not held by glue or the P.C.B. may be
damaged if force is used.

If the IC is glued, heat the IC with hot air to loosen the glue.

* Using a special removal device
a. Apply extra tin-lead solder onto the pins
b. Heat the IC to melt the glue which has been used to affix it

c. Use a solder removing device with a special punch which
matches the contours of the IC to remove the IC.

At the other corners there are printed conductors which may
be damaged!

St

M

Solder
removing

device \

Control pP

PCB

Figure 5-5

How to install the Flat Pack IC

a. Use unsoldering braid to remove the solder from the foil of
each pin of the Flat Pack IC on the P.C.B. in order to install
the replacement Flat Pack IC more easily.

b. The “dot” mark on the Flat Pack IC indicates pin 1.
Make sure this mark matches the 1 on the P.C.B. when
positioning for installation. Then pre-solder the four corners
of the d. Flat Pack IC. ( see figure 5-5).

Example

Pin 1 on Flat Pack IC is market by a "®@".

Figure 5-6
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Presolder

Soldering iron

C.B.A.
Flat Pack IC

Figure 5-7

c. Solder all pins of the Flat Pack IC. Make sure that none of
the pins have solder bridges between pins on the Flat Pack
IC.

5.4 Note

Allintegrated circuits and many other semiconductor devices
are electrostatically sensitive and therefore require the
special handling techniques described in the “SAFETY
INSTRUCTIONS” section of this manual.

5.5 Voltage measurements

Color bar signal in SP REC and PB modes.

Note:
Voltage indications for the REC. and PB mode on the
schematic diagrams are shown below:

23 7138
5.0 L_ REC and PLAY mode

f (identical voltages for

both modes)
PLAY mode

REC mode

Figure 5-8

5.6

5.7

5.8

How to read wave forms

@® Connecting point
@ Aplitude
® Time base

@ Operating mode of the VCR P

A AC, 200mY/Div,
IC 7754 Pin d

Figure 5-9

Voltage indication of Zener diodes

The Zener voltage of Zener diodes is indicated as such on
schematic diagrams:
Example: BZX79C20............ Zener voltage: 20 Volts

How to identify connectors on schematic
diagrams

Each connector is labeled with a connector number and a pin
number indicating to what component it is connected; in other
words, its counterpart.

Use the Connecting Wiring Diagram to find the connections
between associated connectors.

Example:
The connections between C.B.A.s are shown below:

Connector no.

and Pin no.
on PCB
PCB to which this
1913 connector is connected
1
—— MOT1
1
—>——— MOT3 '
(@)
1 5
—>——— MOT2 S
[AsqN
1 22
—>——- MOTO 2
1 ?
—>—@ma | ros o

Connector no. to which
the left connector is
connected

Figure 5-10
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Engineer's remarks:
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6. Block diagrams, Waveforms

6.1 Block diagram Video
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Block diagram Audio Mono . .
Engineer's remarks:
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a - 1 hen2
\ . E mute s 1961 :lkl[’_z/z  |FM ST page 70
@ ! ME@ MAN FM NIC-page 71
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!_ Front end (FV)

Decoder Stereo (ST)

| FM-Audio (AF)

T
1
' (wor) scL VA 5VA o
1 (AI0T) 5VA ° _ (AO1) SCL TRIA/ALM RMHI
33V sv_sTBY svA i 7760 50 Yoo s 3 3 A (ao) (01) (Ao1)
1 ! r}_l 1 ! TDAI873HZ 8 - \Y A v .
2| 8 12| 7705 71 : 1 34 40 42 43 44 41
MIXER 1 HEAD AMPLIFIER
i < -
In 1 |
>1\ » o - -4 o R
1701 12l ©
' TUMOD ﬁj | HD !
1 1
RF 1 InputSel
! ox ] pv— v _g 9VASW 5D  SVA 1] 3] AR REC-CURR .
” : N e Yss 19 Y1 2| AL H TR Volume L/R +M
14 113 I DA9817 . USP3415D (Stereo Decoder) T CINCH 153
. ol TR e 1|2 Digital - 24 < .
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! 1 Processing b SAP !
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f : ' ‘ ° I
1 (No1) T#25293 5 |6 +
: 1761 o2
i 1 S'n '
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! <g 37 36 |35 J-27
! Decoder Stereo / NICAM (NIC) L Audie Sl =0 @\
— - - - - - - - - - - in.Audio Sel a '
—
Socket PCB In/Out (10)
1 | 1955/: 12 L+R x Volume E N E 1
CINCH L ANFL 4 . NS 51 s5f 2
# Vi * - - -
FrowT !1955/ [® ANFR 1 / I 5 R
1 6 o A !
| fssec 7 I; _ * [ ) L x Volume |
1956 8
. i * 7650 '
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16 4]
1951 ] 1 I h .
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- |2 ANTR ' . 0
= 21
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3 AOUTIL
Y 12 STEREQ
1 1 AOUT‘IR‘ | 19 LEFT :. !
— L h TUNER RIGHT - - - - - - - - Tape Deck
» outsel :H*:.: NORMAL | Interconnections:
] i NOR+ST . .
1 1952 NOR+L SDA IREF ' |AF page 73
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# . mute v 4 | AL page 72
' o 2 ANZR @ : 78 23 |24 |10 ' |AIO1 page 66
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< @ AFC Mute
3 AMCO i 13 = SeralBus 1065/5 | o173 AlO2 page 65
' ut + - 1 o AU'D'O 1
3 ! AOUT2L mute L o e wosse ﬁu ERasE DE page 67
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LI AOUTZR a - ~ & FM ST page 70
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L ) i i i i i i a5 @ —-'-@ wan 1 [FM NIC-page 71
. - b 4 oo T | AUDIOLINEAR |, e w7 e FV page 69
MTA-CROT SBI  REF RMHI  SCL (FVAFAL) _OT_D
R - [ ' e EQ-Amp”  PB . 1965/1, | o177 i |FOME page 78
?96 Ys7 ?88 ?92 ?82 ?53 ?52 Env—Sel @ |zx ! 5 1965/3 ﬁ 5 > EEE%PB I/O page 77
I e — - T PB 7602 APH
' 7899-B WPQ;:)SWGF 57 TRIA/ALM 4 R Quse | ! 129?599';5»4 _ 1 ey s I 7205 ' \Iji gage 64 6
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Supply voltages and Bus diagram

SVASW 9VASW
VA 9VA VA
SVA SVA 5VA
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: 5115 : 16 b 3 - _3608,3609 14aL
! ! o ° 7v5 A'6601
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Engineer's remarks:

6.5 Supply voltages and Bus diagram
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6.6 Block diagram Central Control (AlO1, AlO2)

CENTRAL & DECK CONTROLLER

TAPE-DECK | CENTRAL CONTROL (AIO1,DC-AIO2,DE) , CAPSTAN MOTOR DRIVER
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6.7 Waveforms

;eov

A: DC, 200mV/Div, 500us/Div A:DC, 2 V/Div, 10ms/Div
SCART 2 PIN1/3 TP 9802 SYNC

:DC, 2 V/Di N - DC, 2 V/Div, 500us/Div.  AC, 500mV/Div,
T 7302 GATE IC 7761 PIN30,31 AFL,AFR IC 7502 PIN17

;\: DC, 1 V/Div, 20us/Div
1C7899-B PIN34 CAP_DIG

A: AC, 100mV/Div, 500us/Div
IC 7704-A PIN76 AIN1

A: DC, 1 V/Div, 20us/Div
CON 1946 PIN6 CAP

A: DC, 500mV/Div, 10ms/Div
T7906 EMITTER AIN1 TP9803 HP1

A: AC, 500mV/Div, 20us/Div A: DC, 200mV/Div, 500us/Div
IC 7502 PIN15 VOUT

: DC, 100mV/Div, 10us/Div : DC, 1 V/Div, 500us/Div

A: AC, 50mV/Div, 500us/Div
IC 7303 PIN2 IC 7650 PING - 9

IC 7004-B PIN94 ENVC

A: DC, 1 V/Div, 500us/Div
IC 7650 PIN16,17 AOUT1

A: AC, 500mV/Div, 20us/Div 'A: DC, 200mV/Div, 500us/Div
IC 7502 PIN18 VSB T7905 EMITTER AIN2

iv

A: DC, 10 V/Div, 10us/Di
TRAFO5301 PINS

A: DC, 2 V/Div, 10us/Div A: AC, 500mV/Div, 500us/Div
IC 7899-B PIN35 DRUM_DIG CON 1946 PIN 4 FG

A: DC, 500mV/Div, 20ms/Div
IC 7004-B PIN10 CROT/MTA

MUTE @

A: DC, 500mV/Div, 20us/Div A: AC, 1 V/Div, 500us/Div
IC 1701 PIN17 IC 7650 PIN19,20 AOUT2

A: DC, 1 V/Div, 20ms/Div
IC 7004-B PIN10 CROT/MTA

A: AC, 100mV/Div, 200ns/Div

A: DC, 1 V/Div, 500ms/Div
IC 7502 PIN3 2FSC

T 7465 COLLECTOR WTL

A: DC, 1 V/Div, 200us/Div
IC 7463 PIN11 DRUM

A: DC, 5 V/Div, 5ms/Div
T 7804 COLLECTOR LED

A: DC, 500mV/Div, 20us/Div
T7704 EMITTER VFV

DC, 2 V/Div, 5ms/Div

500us/Div

A: AC, 500mV/Div,

A: DG, 2 V/Div, 20ms/Div A: AC, 100mV/Div, 20us/Div
IC 7463 PIN3 CTL1 T 7003 EMITTER

A: : A: AC, 5 V/Div, 2ms/Div
IC 7650 PIN15 AMCO IC 7502 PIN9 OFP T 7462 COLLECTOR TAS CON 1948 PIN 1-3

A: DG, 2 V/Div, 5ms/Div

A: DC, é({OmV/D\v, 10ms/’[;\vr ;A: DC, 107V/D|v, 5us/Div
CON 1948 PIN 5 PG R 3625 BIAS

A: AC, 50mi/7/D7\v, deis/Dlv
IC 7650 PIN35,37 AH1/2

A: AC, 200mV/Div, 20us/Div
IC 7904 PIN2 VIN1

A:DC, 2 {//DIV 5ms/Div
T 7461 COLLECTOR TAE

A: AC, 200mV/Div, 20us/Div
T 7003 EMITTER

A: DC, 1 V/Div, 500us/Div
IC 7705 PIN8 AFV MONO

A: DC, 2 V/Div, 1ms/Div
IC 7463 PIN6 PG/FG

A: DC, 200mV/Div, 20us/Div
IC 7650 PIN36 AHC SCART1 PIN19

A: DC, 500mV/Div, 2us/Div A: AC, 50mV/Div, 20us/Div
IC 7705 PIN12 SIF2

A: DC, 2 V/Div, 20us/Div
IC 7899-B PIN33 THIO

A: AC, 500mV/Div, 1ms/Div

IC 7004-A PIN96 AMLP

REC |

A: DC, 2 V/Div, 20ms/Div
T 7466 COLLECTOR FTA

A: AC, 200mV/Div, 500us/Div A: DC, 200mV/Div, 20us/Div A: DC, 2 V/Div, 20us/Div
IC 7650 PIN21 AMLR SCART2 PIN19 IC 7463 PIN25 THIO

AC, 200mV/Div, 20us/Div
TUNER 1701 PIN1 VMOD

A: DC, 1 V/Div, 20ms/Div
IC 7004-B PIN25 HSC

A: 6C, 100mV/Div, 500us/Div
IC 7004-A PIN78 AIN2

AC, 500mV/Div, 500us/Div
TUNER 1701 PIN3 AMCO

A: AC, 200mV/Div, 200us/Div
IC 7650 PIN22 AMLP

A: DC, 1 V/Div, 20us/Div A: DC, 1 V/Div, 200ms/Div
T 7809 COLLECTOR CSYNC T 7464 COLLECTOR WTR

A: DC, 200mV/Div, 500us/Div

A: DC, 2 V/Div, 10ms/Div
SCART 1 PIN1/3

IC 7004-B PIN26 FFP

A: DC, 1 V/Div, 20us/Div
IC 7072 PIN27 CSYNC

A: DC, 1 V/Div, 20us/Div
IC 7004-B PIN29 VSB PAL

SR LN A

<—ov

: DC, 1 V/Div, 20us/Div
IC 7004-B PIN29 VSB SECAM

A: DC, 500mV/Div, 20us/Div
C 2075,2036 VREC

A: AC, 100mV/Div, 20us/Div
IC 7004-C PIN45

mV/Div, 20us/Div

A: AC, 100t
IC 7004-C PIN46

A: AC, 50mV/Div, 20us/Div
IC 7004-C PIN52

A: AC, 100mV/Div, 20us/Div
IC 7004-C PIN51

A: AC, 200mV/Div, 1us/Div
T 7002 EMITTER FMPV

A:AC, 100r;‘|V/Div, 5ms/Div
T 7073 EMITTER (PAL)CSRP

A: AC, 100mV/Div, 5ms/Div
T 7703 EMITTER (SECAM L)

A: AC, 200mV/Div, 500ns/Div
T7005 EMITTER FSC
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7.1  Power supply (PS)
0040B5  1309A13 2306C13 2313G11 2325G10 3304H5  3311C12 3320G13 3328A12 3336B11 3352F12 5301B8  5308C10 6306E10 6313H7  7303A3  7310D15 9002H1 ~ C300G14 F303C6  F310A8  F317C11 F324E12 F331E9  F342E6  F349G3  F356G6  F363GY  F370GI3 F377A12  F386E10  I1302A10  [314A12 1321 D15
1300G2  2300A10 2307D10 2314 G13 2327B12 3305G4  3312D4 3321 GI3 3329A12 3343C14 3353 F13 5302C12 6300C11 6307E6  6315B11 7304D11 7315D14 9003H1 ~ C30115  F304C6  F311A9  F318C11 F325E13 F332E11 F343A15 F350H2  F357G5  F364 GI0 F371G13 F378B15 F387A13  1303A10  I315B11  [326HS5
1301H3 ~ 2301C11 2308D7  2315G10 2328F9  3306B11 3314E6  3322D5  3330B12 3344D14 4302B14 5303D12 6301C10 6308E10 6316B12 7305D13 7316C14 9004H1  C30315 ~ F305C7  F312A9  F319C12 F326E9  F333F13 F344F3  F351H3  F358H8  F365G10 F372G14 F379G3  F388A13  [304A11  1316B12 1327 F13
1302H5  2302C7  2309E11 2316H4  3300A11 3307C10 3315D8 332418  3331E6  3345D15 4303A14 5304 Gi1 6302D7 6309 G10 6317B13 7306G12 7850 E13 900511  C304l6  F306C8  F313C10 F320C13 F327E10 F338D8  F345F4  F352H3  F35018  F366G10 F373F14 F380He  F389A12 [307C11  1317B13  I328F13
1304E14 2303C6  2310F5  2317H9  3301B12 3308C5 3316 E10 332519  3332B13 3347D4  4305E13 5305H5  6303D10 6310G6  7300A9 7307 G13 73851 F12 900611  F300G4 F307C9  F314C10 F321C14 F328E10 F339D6  F346F4  F353H4  F36019  F367E8  F374F13 F381GY  F390E15 1308C12  I318F12 1329 E14
1306 G12 2304C8  2311F10 2318H7  3302A10 3309C7  3318F4  3326H5  3333C12 3350 E13 5009E8 5306 E12 6304D7 6311 G7  7301B10 7308A12 9000H1 900711 ~ F301C5 F308C9  F315C14 F322D11 F329E10 F340E5  F347F5  F354H5  F361H9  F368G11 F375F13 F382E11  F391E14 [309E7  1319C14  [343D6
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7.2 Display control (AlO2)
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7.3 Central control (AlO1)
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7.4 Deck control (DE)
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Circuit diagrams and PWB layouts, Wiring diagram VR120 | 68 |

Variant List Frontend (FV)

PALI PAL, BG/I, PAL, SEC PAL, SEC, | PAL,SEC DK | PAL, BG/I/DK, PAL, SEC PAL,SEC PAL,SEC DK
PAL BG UHF only |PAL!fullband) “oprn )y BG/IIDK BG/DK (K1) SEC LU’ PALBG |PALIfullband) PALBG | peyne 10|  BaiDK (K1)
102 /05 107 139 /55 /58 /60 prepared 102 107 n3,/16 139 /58 /60
Pos. FM Interc. FM Interc. FM Interc. FM, AM QSS FM QSS FM QSS FM Interc. FM, AM QSS FM Interc. FM, NICAM QSS | FM, NICAM QSS FM, Ag'ég'CAM FM, NICAM QSS | FM, NICAM @SS JFUNCTION
1701 TP916MKII TP944MKII - TP926MKII - - TP926MKII TP926MKII TP916MKII - TP916MKII TP926MKII - TP926MKIl JTUMOD PHILIPS
1701 | TMRG1-108A [ TMRB1-102A | TMRG1-110A | TMRG2-104A | TMRG1-203A | TMRG1-203A | TMRG2-104A | TMRG2-104A | TMRG1-108A | TMRG1-110A | TMRG1-108A | TMRG2-104A | TMRG1-203A | TMRG2-104A JTUMOD ALPS old
1701 | TCBZ4-002A | TCBB1-001A | TCBZ4-002A | TCBZ4-004A | TCBZ4-002A | TCBZ4-002A [ TCBZ4-004A | TCBZ4-004A | TCBZ4-002A | TCBZ4-002A | TCBZ4-002A | TCBZ4-004A | TCBZ4-002A | TCBZ4-004A J[TUMOD ALPS new
1703 - - - K9656M K9656M K9656M - K9656M - K9656M K9656M K9656M K9656M K9656M QSS Sound OFW
1704 G1961M J1980M J1980M K3953M G3956M G3956M K2955M K3953M G1984M K3953M G3956M K3953M G3956M G3956M J2. QSS Video OFW
1705 | TPS55 | Toweoss | Thaeons | TPSS5 TPS 5,5 TPS 5,5 TPS 6,5 TPS 5,5 TPS55 | Toweoss | TPS5S5 TPS 5,5 TPS 5,5 TPS6,5 [Video-TRAP
1706 EFC 5,5 EFC 6,0 EFC 6,0 EFC 5,5 EFC 5,5 EFC 5,5 EFC 6,5 EFC 5,5 - - - - - - 1. Sound-Filter
1766 EFC 6,5 EFC 6,5 1’. Sound filter DK
1707 - - - EFC 6,0 EFC 6,0 EFC 6,5 - EFC 6,0 - - - - - - 2. Sound-Filter
2707 - - - 100n - - - 100n - - - 100n - - VIF AGC TDA 9818T only
2712 - - - 1in 1n 1in - in - in 1in 1in 1n 1n QSS Sound OFW coupling
2713 - - - 120p - - - 120p - - - 120p - - 40,4 trap
2714 - - - 220p - - - 220p - - - 220p - - 40,4 trap
2718 22n 22n 22n 22n 22n 22n 22n 22n - - - - - - Deemphasis MONO
2719 22u 22u 22u 22u 22u 22u 22u 22u - - - - - - FM PLL Demodulator
2722 470p 470p 470p - 470p 470p - 470p 470p 470p - 470p sieve Audio Modulator IN
2795 - - - - - - - - 15p - - - - - Video Trap widen
3710 - - - 220E 220E 220E - 220E - - - 220E 220E - Video Trap Bypass
3711 - - - 3k3 3k3 3k3 - 3k3 - - - 3k3 3k3 - Video-Amplitude Multistdt.
3714 - - - 100E - - - 100E - - - 100E - - 40,4 trap
3715 330E 220E 220E 220E 220E 220E 270E 220E 330E 220E 330E 220E 220E 270E Video Trap resistor
3716 - - - 2k2 2k2 2k2 - 2k2 - - - 2k2 2k2 - Video Trap resistor
3717 2k7 2k7 2k7 2k7 2k7 2k7 2k7 2k7 - - - - - - Deemphasis MONO
3718 - - - 2k2 - - - 2k2 - - - 2k2 - - Sound OFW switch
3719 - - - 6k8 - - - 6k8 - - - 6k8 - - Sound OFW switch
3720 470E 470E 470E 470E 470E 470E 470E 470E - - - - - - EFC resistor
3721 - - - 4k7 - - - 4k7 - - - 4k7 - - Sound OFW switch
3725 - - - 470E 470E 470E - 470E - - - - - - 2. EFC resistor
3726 1k 1k 1k - 1k 1k 1k - 1k 1k 1k - 1k 1k Audio IN Modulator
3727 - - - 5k6 - - - 5k6 - - - 5k6 - - Sound OFW switch
3728 - - - 5k6 - - - 5k6 - - - 5k6 - - Sound OFW switch
3729 - - - - - - - - 5k6 5k6 5k6 5k6 5k6 5k6 Mute FM Demodulator
3701 - - - 39k - - - 39k - - - 39k - - SEC band 1 Adj.
3730 - - - 100k - - - 100k - - - 100k - - SEC band 1 Adj.
4701 OE OE OE - OE OE OE - OE OE OE - OE OE 40,4 Falle Bypass
4702 OE OE OE - - - OE - OE - - - - - Intercarier switch
4703 OE OE OE - - - OE - - - - - - - 4053 Bypass
4704 - - - - - - - - 0E 0E 0E OE OE OE SIF to MSP
4705 - - - - OE 0E - - - 0E OE - OE OE QSS OFW BG/I/DK select
5701 15uH 10uH 10uH 10uH 10uH 10uH 15uH 10uH 15uH 10uH 15uH 10uH 10uH 15uH Video trap coil
5704 - - - 41645 - - - 41645 - - - 41645 - - 40,4 trap
5710 - - - - - - - - 39u - - - - - Video trap widen
6702 - - - BA792 - - - BA792 - - - BA792 - - Sound OFW switch
7701 - - - HEF4053 HEF4053 HEF4053 - HEF4053 - - - HEF4053 HEF4053 - EFC / TRAP switch
7702 - - - PDTC124EU - - - PDTC124EU - - - PDTC124EU - - AFC L’
7705 | TDA9817T | TDA9817T | TDA9817T | TDA9818 T | TDA9817T | TDA9817T | TDA9817T | TDA9818T | TDA9817T | TDA9817T [ TDA9817T | TDA9818 T | TDA9817T | TDA 9817 T JAV Demodulator
7706 - - - BC847BW - - - BC847BW - - - BC847BW - - Sound OFW switch
9701 OE OE OE - - - 0E - 0E OE OE - - OE 4053 Bypass
9702 OE OE OE OE OE OE OE OE - - - - - - MONO Audio to Modulator
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7.6 Frontend (FV)
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FM stereo (FM-ST)
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7.8

FM Stereo + Nicam (FM-ST-NIC)
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2776 D7
2777 D2
2787 F5
2788 F6
2790 F5
2791 F5
2792 C2
2793 E7
2794 E8
3760 A6
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Audio Linear (AL)
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®
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w
©
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Z
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>
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1.2v 3.7V
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o
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22K
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MTA-CROT
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2601 A6
2602 A7
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2606 B8
2607 B4
2608 B3
2609 B2
2610 B6
2611 C6
2612 C6
2613 C4
2614 D6
2615 D3
2616 E3
2617 E8
2618 F3
2619 F8
2620 E1
2621 E7
2623 E6
2624 C1
2625 F4
2626 D9
2627 E9
2628 F7
2630 E9
2631 E9
2632 F8
2633 F9
3601 A8
3602 A5
3603 A8
3604 A6
3605 A8
3606 A5
3607 A6
3608 B2
3609 B3
3610 B3
3611 B2
3612 C4
3613 B2
3614 C5
3615 C1
3616 C3
3617 C5
3619 C2
3620 D4
3621 C5
3622 C5
3623 C3
3624 B1
3625 D4
3626 E2
3627 E7
3629 E7
3630 E2
3631 C1
3632 E6
3633 F8
3634 D9
3635 E9
3636 E7
3637 F7
3638 F2
3639 D1
3640 E9
3641 E9
3642 F8
3644 B5
4601 A2
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5 ! 6

Interconnections:

7

| 8

9

AF page 73

AL page 72

AlO1 page 66

AlO2 page 65

DE page 67

FM ST page 70

FM NIC-page 71

FV page 69

FOME page 78

1/0 page 77 |PS page 64

VPO page 76

VS page 75

VS_S page 74

4602 B1
4603 B6
5600 E3
5601 D6
5602 D7
5603 D7
5604 D8
5605 E5
5610 B1
6601 B4
6602 C1
7004-A B9
7601 C1
7602 C3
7603 C2
7604 C4
7606 D2
7607 C4
7608 E2
9412 C1
9601 B7
C601 F9
C602 F9
C603 F9
F601 B5
F603 B6
F605 A5
F607 A5
F608 A5
F609 A5
F6102 E5
F614 E2
F6501 F5
F6503 F5
F6504 F5
F6505 F5
F6506 F5
F6507 F5
1600 B2
1601 A6
1602 A7
1603 A8
1604 B2
1605 B8
1606 C2
1607 A5
1608 C1
1609 C1
1610 D1
1611 E4
1612 E9
1613 E2
1614 E9
1615 F2
1616 E8
1617 E7
1618 E7
1620 D4
1622 F8
1629 D2
1630 F7
1631 C2
1632 C2
1633 D3
1635 E3
1636 E2
1637 B7
1638 B6
1639 F9
1640 F9
1641 C4
1642 F9
1645 B5
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7.10 FM - Audio (AF)

(o))

25mA
MP

B

F670

o
=
<<

o
-

=
-
<
<
i
=

<1 RMHI
from AIO1

1 ¢
2u2
3650

F665

5651
22u
LALBA

2674

GNDAF  GNDAF

F669

22n

1667
&
v
F666
2677
not used
3653

afo8v [ L

100n

GNDAF
44 0.5V
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10.7v]
30 F653

3657
A
oK7 1663

] GNDAF
10u

2653

{ ——] GNDAF

6n8

clipper

FM (de-)modu

from FM_
AINFL >
from 10 1660

2661
AINFR > | |

1664 [38v]5

4

0o o

CIR

from 10 220n

'6?4 3.8V]6
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e
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10u
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O
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|

|
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Interconnections:

9 I

1501 A1
2650 C9
2651 C9
2652 C2
2653 C9
2654 C1
2655 D9
2656 D9
2657 D2
2658 D1
2659 D2
2660 D9
2661 D1
2662 D2
2663 D8
2664 E1
2665 E2
2666 E1
2667 E9
2668 E8
2669 E8
2670 F4
2671 F7
2672 A4
2673 A2
2674 A2
2675 B1
2676 B2
2677 A4
2678 A5
2679 B9
2680 C9
2681 C9
2682 C2
3650 A4
3651 A6
3652 A6
3653 A5
3654 B8
3655 C9
3656 C8
3657 C9
3658 C2
3659 F7
3660 F9
3661 F9
5650 A2
5651 B1
6651 F6
7650 B3
9010 A5
C650 E2
C651 E1
C652 E1
F650 C8
F651 C8
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F653 C8
F654 D8
F655 C8
F656 C8
F657 D8
F658 E8
F659 E8
F660 D8
F661 E8
F662 F7
F663 F2
F664 C8
F665 A5
F666 A4
F667 D1
F668 D1
F669 A3
F670 A3
F671 A4

AF page 73 | AL

page 72 AlO1 page 66|AlO2 page 65

DE page 67

FM ST page 70 |FM NIC-page 71

FV page 69

FOME page 78

/0 page 77 [PS page 64

VPO page 76

VS page 75 VS_S page 74
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F674 B1
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1652 E2
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1654 D2
1655 D2
1656 D2
1657 D2
1658 A5
1659 D2
1660 D1
1661 D1
1662 C9
1663 C9
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1665 F5
1666 B2
1667 A4
1669 B6
1670 B6
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7.11 Video Signal Processing - SECAM (VS-SEC)
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7.12 Video Signal Processing (VS)
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7.13 VPS/PDC & OSD Part (VPO)
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7.14 In/Out Part (10)
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7.15 FOLLOW ME Part (FOME)
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Engineer's remarks:
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7.16 Wiring Diagram
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7.17 Mother board - solder side
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Engineer's remarks
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Engineer's remarks
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7.18 Mother board - component side
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7.19 Connector print (ACP10)

7.21 Connector print lay out (ACP10)
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7.22 Connector print lay out (ACP1)

7.20 Connector print (ACP1)
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7.23 Connector print (QBOE1, QBOGH1)
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Connector print (QBOE1)
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7.26 Connector print (ACP35)
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7.27 Key print (AKP35)
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lllumination print (AKP13)
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7.29 Key print (AKP36) 7.30 Shuttle board (ASP10) 7.31 Shuttle board (QKP21)
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7.32 Test point overview
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8. Electrical alignments

8.1 Measuring instruments 8.3 Video signal processing (VS-SEC)

The following instruments are required to carry out the Service tasks after replacement of ICs 7004, 7072:
electrical setting work:
Before commencing adjustment:

1. Dual trace oscilloscope Call the service test program and enter Step 10 (Dummy
Voltage range : 0.001 ~ 50V/Div. mode). Remove the drive from the motherboard.
Frequency range : DC ~ 50 MHz

Probe :10:15 11 8.3.1 3.3 MHz adjustment [3089] (for SECAM)

2. Digital Multimeter
. Frequency meter
. Sine-wave generator : 0~ 50MHz
. Test pattern generator

3 .
4 Purpose:
5

6. Plastic adjustment tool

7

8

To adjust the mixing oscillator

Consequences of incorrect settings:

- Isolating transformer (regulating transformer) Cross patterns in coloured areas, coloured noise.

. VHS test cassette 4822 397 30103
SPC test cassette 4822 397 30268

TP | ADJ. MODE INPUT
VHS test cassette “oomen

1C7072 Dummy mode 100mVpp,

’ R3089 step 10 .
pin 17 playback wire 9021
(EMPV)

TAPE MEAS. EQ. SPEC.

Oscilloscope adjust to

Video pattern optimum

generator sinus
Sinus generator

\ [ oV

Counter Reading Start | 0 | 0040 +8 0310 £12 \
Video Blank | B&W Pattern Color Bars \ / \\ J/
Audio Blank | 6kHz (mono) | 40Hz, 3kHz, 15kHz (Mono & Stereo) W No”

S . A: AC, 50mV/Div, 50ns/Div
8.2 Setting instructions IC 7072 Pin 17

Operating mode:
Example: SP, Record & Play
Record video signal and play

8.3.2 SECAM chrominance record current adjustment [3088]:

back section just recorded Purpose:

To set the optimum record SECAM chroma level.

Test point: Connection
point for the measuring
instrument (signal)

Required test signal and
signal input:
Example: White picture
video signal to SCART

input

Symptom, if incorrectly set:
If the record level is too high, beats may appear on the
picture. If the level is too low, the colour may be degraded.

The element
to be set

TP ADJ. MODE INPUT P ADJ. MODE INPUT
. Dummy mode (VIDEO IN E2)
Emitter SP.Record & SCART-Input CSRP -
7513 | F°045 Playback White picture pos.9034 [ R3088 Record Red Picture SECAM
Preset E2 75% Saturation
TAPE MEAS. EQ SPEC.
- TAPE MEAS. EQ. SPEC.
Oscilloscope, W
Blank tape Video Pattern . 40;:’\/ Blank Oscilloscope
Generator N an Video Pattern A=200 = 15 mVpp,
Tape
Generator

Tape required for the

Measuring
instrument
setting work

Required value
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8.4

8.4.1

Notes:
With varying frame amplitudes, the setting is made for the
greatest amplitude.

el
kil

)

<

A: AC, 50mV/Div, 20us/Div

Front End (FV)

Service tasks after replacement of IC 7705, coil L5702 and
TUMOD:

AFC Adjustment:

Purpose:
Correct adjustment of demodulator AFC - circuit

Symptom, if incorrectly set:
Bad or disturbed TV channel reception.

PAL - AFC adjustment [5702]:

TP ADJ. MODE INPUT
IC 7705 38,9MHz 500mVpp
F(’Kng L5702 EtoE at Tuner 1701 Pin 17
TP9719) (TP9713,ZF-out)
TAPE MEAS. EQ. SPEC.
DC Voltmeter 25V +0.2V
Frequ. Generator ’ ’

SECAM band 1 - AFC adjustment [3730]: (SECAM L /L’
only)

Before commencing adjustment:

— Switch to a band 1 SECAM L’ preset.

— Is the system switch, in the menu ‘MANUAL
SEARCHING’, not possible, press the right cursor key of
the remote in the ‘CHANNEL NUMBER’ line for a short
moment.

— Afine-tuning will be done and the system will switch to
the ‘AUTO’ function.

TP ADJ. MODE INPUT
IC 7705 EtoE, 33,9MHz 500mVypp
%’-r\]F1C7 R3730 SECAML'tuned | at Tuner 1701, pin
TP9719) on this preset 17 (TP9713, ZF-out)
TAPE MEAS. EQ. SPEC.
DC Voltmeter 2,5V 0,2V
Sinus Generator

8.4.2

8.4.3

HF - AGC adjustment [3707]:

Service tasks after replacement of ICs 7705, or TUMOD:

Purpose:
Set amplifier control.

Symptom, if incorrectly set:
Picture jitter if input level is too low and picture distortion if
input level is too high.

TP ADJ. MODE INPUT
Tuner 4,5mV(74dBpV)
1701 on aerial input
Pin 17 | R3707 Sf]t tune|d2t7o PAL white picture,

(TP9713, channe audio IF on,
ZF-out) no modulation
TAPE MEAS. EQ. SPEC.
Oscilloscope 550mVpp +/-50mV
Video Pattern (use a 10:1 probe )
Generator

Attenuating the 40.4 MHz [5704]: (SECAM only)

Service tasks after replacement of coil 5704:

Purpose:
To attenuate the band | carrier rests.

Symptom, if incorrectly set:
Bad picture quality when the filter attenuates the picture
carrier (38.9MHz).

TP ADJ. MODE INPUT
OFW EtoE 40.4 MHz, 300mV,_|
1704 L5704 at Tuner 1701 Pin 17
Pin 1 (TP9713,ZF-out)

TAPE MEAS. EQ. SPEC.
Oscilloscope, adjust minimum
Sinus Generator, amplitude
Counter

If the adjustment is correct the signal at pin 1 of SFW [1704]
must be smaller than the input signal amplitude by at least 5
dB.



8.5

8.5.1

8.6

8.6.1

Electrical alignments VR120 “ m

Deck electronics (DE)
Service tasks after replacement of IC 7463:
Motor frequency - adjustment [2492] (OPTION):

Purpose:
To adjust the working frequency of the head motor driver
(not necessary for M63100 BFP).

Result of an incorrect adjustment:
Head motor doesn't start correctly.

Before commencing adjustment:

— bring VCR in to EJECT state

— disconnect set from main power source

— remove cable 8004 from connector 1948

— connect test point DRUM [9417] with 5VS1 [9869] (wires
on component side)

— reconnect to main power source

TP ADJ. MODE INPUT
[Connector
1948 C2492 EJECT
Pin 1
TAPE MEAS. EQ. SPEC.
Oscilloscope, 153,6 ms +1,5ms
Counter see Diagram

A: DG, 5V/DIV, 50ms/Div
Connector 1948 PIN1-3

153.6 ms = 6e

Servo System (AIO1)

Service tasks after replacement of the head drum SYCA
7004-B or EEPROM.

Setting the gap position (GAP):

Purpose:

To determine the correct head switching point during
playback.

Symptom if incorrectly set:

Head switching fault and/or vertical picture flickers.

— Enter the service test program and, whilst step display is
flashing, enter the step number 51, using the numerical
keys.

— Insert a test cassette (e.g. 4822 397 30103) with the
standard video signal in the VCR.

— By pressing the SELECT key whilst step 51 is flashing,
the automatic adjustment is triggered and stored in the
EEPROM .

8.6.2

TP ADJ. MODE INPUT
Stop
Service Mode
TAPE MEAS. EQ. SPEC.
VHS Alignment Call up Step 51 of
Tape Service Mode

After a correct adjustment, the display shows 1;0 when
incorrect. In case of unsuccessful tuning the VCR ejects the
cassette. To leave the step, press SELECT.

Causes of incorrect adjustment :
Incorrect standard video signal.
Scanner fault.

Microprocessor fault.

”Studio Picture control” adjustment (SPC):

Purpose:

Adjustment of the reference level for the SPC.

Symptom if incorrectly set:

The picture is played back at a lower resolution than would
be possible.

TP ADJ. MODE INPUT
RF or A1-input,
_Stop black picture
Service Mode without BURST
TAPE MEAS. EQ. SPEC.
SPC Alignment Call up Step 52 of
Tape Service Mode

— Video signal via Scart or aerial

— Enter the service test program and, whilst the step is
flashing, input the step number 52, using the numerical
keys.

— Insert SPC Alignment Tape 4822 397 30268.

— By pressing the SELECT key whilst step 52 is flashing,
the recorder makes a recording in SP mode (approx. 10
sec.) and in LP mode (approx. 10 sec.), rewinds and
carries out a playback with automatic adjustment.

— After a correct adjustment the display shows 1, and 0 for
incorrect adjustments. In case of unsuccessful tuning the
VCR ejects the cassette.

To leave the step press SELECT.
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8.7

8.7.1

8.7.2

8.7.3

Audio linear - ( AL)

Service tasks after replacement of coil L5600, IC7004 or the
audio heads:

Adjusting the erasing frequency [5600]:

Purpose:

To set the correct recording erasing frequency.
Symptom, if incorrectly set:

Erasing frequency or its harmonics cause audio faults.

TP ADJ. MODE INPUT
connector| PAL white picture,
1965 L5600 Record E1 with sound on E1
pin 5 (1kHz or 10kHz)
TAPE MEAS. EQ. SPEC.
Blank Frequency 70kHz

Tape Counter +10kHz

Adjustment of bias current [3625]:

Purpose:

To set the optimum record bias current.

Symptom, if incorrectly set:

If the audio level is too high, the higher frequencies of the
linear sound are too low.

If the level is too low, the higher frequencies are too strong
and sound distortions increase.

TP ADJ. MODE INPUT
C2613 PAL white picture,

(TP BIAS) | R3625 | Record E1 | with sound on Ef
(1kHz or 10kHz)

TAPE MEAS. EQ. SPEC.

AC Millivoltmeter,
Blank Oszilloskop, 14Vaws £1Vaws
Tape Video Pattern (70kHz)
Generator

Checking the ’bias’ adjustment:

Apply a sine-wave signal with an amplitude of 50mVeff to the
SCART audio input. Record the 1kHz signal and 10kHz
signal for 30 seconds each. Play back the recording and
check that the amplitude difference is in the £3dB range. If
this is not the case, correct the value for the magnetic biasing
current. If the treble is too low, the bias current should be
reduced slightly. If the distortion is too great, the bias current
should be increased slightly.

(approximate value: +1V = -1dB Treble).

Adjustment of the audio linear playback amplitude [lIC-
bus]:

Purpose:

To set audio part amplification LA71595 [7004-A]
Symptom, if incorrectly set:

Playback sounds too low or too loud.

Enter the service test program and, whilst step display is
flashing, enter the step number 62, using the numerical keys.

8.8

8.8.1

TP ADJ. MODE INPUT
Pin 1 of SP Self-recording | (vigeo white picture)
Scart1 | referto and Playback, Audio in Scart 1,
(Audout) |description| ~ Service mode - Zo0my iz
call up Step 62 ’
TAPE MEAS. EQ. SPEC.
AC Millivoltmeter,
Blank Video Pattern, 500mMVaus
Tape Frequency +50mV
Generator

By pressing the SELECT button whilst step 62 is flashing, the
output select is switched to Mono and the display shows, for
instance:

/AL
| N

— Make a recording of the audio signal on E1.

— Connect the millivoltmeter to Scart1 Pin1(Audio out) and
play the recording back.

— Thelevel on Scart 1, Pin1 (Audio out) can be adjusted to
the set value by pressing the UP (value increases) or
DOWN keys (value decreases).

— (The amplitude changes by 1 dB each time the key is
pressed).

— Therange is shown in the display by the numbers 0...31.

— The value is automatically stored in the EE-PROM each
time the button is pressed.

Display Control (AlO2)

Service tasks after replacement of the clock quartz [1170] or
the EEPROM:

Clock frequency output

Purpose:

Setting the exact clock function.
Symptom, if incorrectly set:

The clock is too fast or too slow.

Remove the Motherboard from the frame and bring it into the
service position.

Enter the service test program and, whilst step display is
flashing, enter the step number 99, using the numerical
keys.

TP ADJ. MODE INPUT
7899-A Stop
pin 71 Service Mode
CLOCK ADJ. call up Step 99
TAPE MEAS. EQ. SPEC.

Frequency counter | refer to description
with 6 digits below

After entering with SELECT, the display is switched off and
the watch symbol is flashing, no further function can be
carried out. At the CLOCK ADJUST measuring point [7899-
A, pin 71], the uncorrected clock frequency of approx. 8192
Hz is always output.

Measure the output frequency with the calibrated counter
(minimum resolution of 6 digits) and note down the value
(fITIESS)'
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Determining the deviation (in ppm):
frnesss+-- measured frequency
fromeseeees target frequency (8192,00 Hz)
Deviation = 1x106 X (fess - fnom) / fnom

Determining the correction value for Step 53:
Correction value = Deviation/ 0.763 + 128 (round off to whole
number)

The calculated correction value must be between 0 and 255
(change quartz otherwise), and must be entered in Step 53
and saved.

This step can either be exited by performing a main power
source reset, after which the service program must be
entered again or by pressing any key on the set, before
step 53 can be entered.

Example:
fress=8191.97Hz from =8192.00Hz

Deviation = 1x10° x (8191.97 - 8192.00) / 8192.00 = -3.662
Correction value = -3.662 / 0.763 + 128 = 123.20 = 123

8.8.2 Inputing the clock correction

Before carrying out step 53, the correction value must be
established in step 99.

By pressing the SELECT key whilst step 53 is flashing, the
display shows, for instance (128 is the default value of an
empty EEPROM):

Using the numerical keys of the remote control, the
established correction value from Step 99 is entered as a 3-
digit number (value must be between 0 and 255).

After pressing the OK key on the remote control, the entered
code is stored, the display shows OK for approx. 3 seconds
and then the stored value in decimal format.

o
-_—

./
I\

———
o

In case of an invalid entry (value >255), the activation of the
OK key causes the content of the last stored value to be
displayed and OK does not appear in the display.

To leave the step press Select.
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Adjustment table of the clock frequency:
Measured frequency in Hertz:

GB 96 “ VR120 Electrical alignments

measured
clock corrected Time

frequency value deviation

pos. 7899-A | for Step 53 | minutes /

pin 71 input year
[Hz]

8192,00 128 0,0
8192,02 131 1,2
8192,04 134 2,4
8192,06 138 3,7
8192,08 141 4,9
8192,10 144 6,1
8192,12 147 7,3
8192,14 150 8,5
8192,16 154 9,8
8192,18 157 11,0
8192,20 160 12,2
8192,22 163 13,4
8192,24 166 14,6
8192,26 170 15,9
8192,28 173 17,1
8192,30 176 18,3
8192,32 179 19,5
8192,34 182 20,8
8192,36 186 22,0
8192,38 189 23,2
8192,40 192 24,4
8192,42 195 25,6
8192,44 198 26,9
8192,46 202 28,1
8192,48 205 29,3
8192,50 208 30,5
8192,52 211 31,7
8192,54 214 33,0
8192,56 218 34,2
8192,58 221 35,4
8192,60 224 36,6
8192,62 227 37,8
8192,64 230 39,1
8192,66 234 40,3
8192,68 237 41,5
8192,70 240 427
8192,72 243 43,9
8192,74 246 45,2
8192,76 250 46,4
8192,78 253 47,6

measured

clock corrected Time
frequency value deviation

pos. 7899-A | for Step 53 minutes /
pin 71 input year
[Hz]

8192,00 128 0,0
8191,98 125 -1,2
8191,96 122 -2,4
8191,94 118 -3,7
8191,92 115 -4.9
8191,90 112 -6,1
8191,88 109 -7,3
8191,86 106 -8,5
8191,84 102 -9,8
8191,82 99 -11,0
8191,80 96 -12,2
8191,78 93 -13,4
8191,76 90 -14,6
8191,74 86 -15,9
8191,72 83 -17,1
8191,70 80 -18,3
8191,68 77 -19,5
8191,66 74 -20,8
8191,64 70 -22,0
8191,62 67 -23,2
8191,60 64 -24.4
8191,58 61 -25,6
8191,56 58 -26,9
8191,54 54 -28,1
8191,52 51 -29,3
8191,50 48 -30,5
8191,48 45 -31,7
8191,46 42 -33,0
8191,44 38 -34,2
8191,42 35 -35,4
8191,40 32 -36,6
8191,38 29 -37,8
8191,36 26 -39,1
8191,34 22 -40,3
8191,32 19 -41,5
8191,30 16 -42,7
8191,28 13 -43,9
8191,26 10 -45,2
8191,24 6 -46,4
8191,22 3 -47,6
8191,20 0 -48,8
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Circuit descriptions and List of abbreviations

9.1 Switched-mode power supply PS (PS Part) 9.1.3  Supply voltage part
9.1.1 Technical data: The supply voltage part extends from the mains socket
[1300] to the capacitor [2318]. Using the diodes [6310, 6311,
Mains voltage 195-264 Vrms 6312 and 6313] the a.c. supply voltage is rectified and
Maximum output 15W / 40W buffered using the capacitor [2318]. The line reactor [5305]
(continuous / and capacitor [2316] create a filter to keep interference
maximum output) arising in the power supply away from the mains.
Operating frequency - 40 kHz Components [1302], [3326] and [3323] protect the power
Efficiency . approx. 75 % at supply against short-term overvoltages in the mains, e.g.
maximl.Jm output caused by indirect effects from lightning.
Six different direct voltages are supplied on the power supply 9.1.4 Start-up with Mains-on:
outputs.
Following connection to the mains, the capacitor [2310] is
9.1.2 Functional principle: loaded via the start-up resistor [3318] and a current source
between pin 8 and pin 6 on the IC [7303]. Once the voltage
This power supply functions in a similar way to a blocking on [2310] and therefore the supply volct:age Ve on thg iIC
oscillator. In the supply voltage part [1300 to 2318], the mains [73|03] ha§ reached approx. _:_I?V the II starts up and |ssues|
voltage is rectified and buffered in the capacitor [2318]. From pulses toits output on pin 5'_ ese puises are_used to contro
this direct voltage [2318] energy is transferred into the the gate on the pqwertran.3|st.or [7302] ( see figure 9-2). The
transformer [5301, pins 1-3] during the conductive phase of frequenf:y has a f|hxe? sgmng in the ICA(‘a.pprox. 4? kHz). The
the switching transistor [7302] and is stored there as current input on the IC is approx. 5 m 'r,] horma m_oc_ie._
magnetic energy. This energy is passed to the secondary If Vcc drops to below approx. 10V (e.g. with power limitation)
outputs on the power supply in the in the blocking phase of or if Vcc exceeds around 15V (inte.rrupt.ion of the control
the switching transistor [7302]. With the switch-on time of the Ioc:p), the OUtEUt on the IC [7|303’ gth] 'Sf bIOCITed 'VA” output
switching transistor [7302], the energy transferred in every voltages O?)t © power supply, and therefore also Vcc,
cycle is regulated in such a way that the output voltages decrease. Once IVCC hgs droppedl to ?elowlapprc;x. 6.5V,a
remain constant regardless of changes in the load or input Eew stgrt-ug cye ;Ibgg‘llns. (See also “Overload, Power
voltages. The power transistor is activated using the imitation, Burst Mode* section)
integrated switch [7303] ( see figure 9-1).
3318
—W— +
MC44608 8 1
\'ii G
C demag + e | T |
current mirror current and voltage
start - up /-_ 65mV/45mV 5;
management|
5 , _VCC|s 6307 5301
Voo current mirror <t 1<
management N 8.5V 9+1
s ) 8 T g I
i: E; ( i 3 | 5.4 )
start - up ° f{; § %, 7300( <
phase g ST
é 200 pA E <t
1l o § UL 5
(('q = o5t VI s
stand - by VV\/ buffer
management thermal shutdown
200 “Aé .y N DRIVER
11 0 PWM
(L/U) . _// comp| & PWM
zZ N latch GND 4J_ -
2 (% wfz latch OFF phase \—|—1 - é +
3 + - |—| stand by AN 3 - 8
J_ leading edge [)e\gia“on QSZ
I blanking CTRL
NC = =
7

Figure 9-1
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9.1.5

Normal mode:

With the power supply in normal mode, the periodic
sequences in the circuit are divided primarily into the
conductive and blocking phase of the switching transistor
[7302]. During the conductive phase of the switching
transistor [7302], current flows from the rectified mains
voltage to the capacitor [2318] through the primary coil on the
transformer [5301, pins 1-3], the transistor [7302] and
resistors [3314, 3331] to earth ( see figure 9-1). The positive
voltage on pin 1 of the transformer [5301] can be assumed to
be constant for a switching cycle. The current in the primary
coil on the transformer [5301] increases linearly in the pattern
of U=L*di/dt. A magnetic field representing a certain volume
of the primary current is formed inside the transformer. In this
phase, the voltages on the secondary coils are polarised in
such a way that the diodes [6300, 6301, 6306, 6308 and
6309] block. From the controller on [7301], a current is
supplied to the CTRL input on the IC [pin 3, 7303] via
optocoupler [7300]. Once the switch-on time for the switching
transistor [7302] has been reached, which corresponds to the
current supplied on the CTRL input, the switching transistor
is switched off.

Once the switching transs been switched off, the blocking
phase begins. No more energy will be transferred into the
transformer. The inductivity of the transformer will still
attempt to maintain the current which has flowed through it
(U=L*di/dt) at a constant level. As the primary current circuit
is interrupted by the shut-off switching transistor [7302], the
current will flow through the secondary coils.

The polarity of the voltages on the transformer is reversed,
which means that the diodes [6300, 6301, 6306, 6308 and
6309] become conductive and current flows into the
capacitors [2301, 2305, 2309, 2311 and 2312] and the load.
This current is also ramp-shaped (di/dt negative, therefore
decreasing).

The control adjustment for the switched-mode power
supply is made by changing the conductive phase of the
switching transistor ( see figure 9-2 ), so that either more or
less energy is transferred from the rectified mains voltage to
[2318] in the transformer. The control information is provided
by the control element [7301]. This element compares the 5V
output voltage via the voltage dividers [3300, 3306, 3336]
with an internal 2.5V reference voltage. The output voltage
from [7301] passes via an optocoupler [7300] (for the metallic
isolation of the primary and secondary parts) as the current
value to pin 3 on the IC [7303]. The switch-on time for the
switching transistor [7302] is inversely proportional to the
value of this current.

Overload, power limitation, burst mode:

With an increasing load on one or more power supply
outputs, the switch-on time for the power transistor [7302]
also increases, and thus also the peak value of the delta-
shaped current through this power transistor. The equivalent
voltage circuit for this current profile is passed from resistors
[3314] and [3331] via [3312] and [3347] to pin 2 on the IC
[7305]. If the voltage on pin 2 reaches 1V in one switching
cycle, the conductive phase of the switching transistor is
ended immediately. This check is made in each individual
switching cycle. This process ensures that no more than
approx. 48W can be taken out of the mains (= power
limitation).

If the power supply reaches the power limit, the output
voltages and the supply voltage Vcc on pin 6 of the IC [7303]
will be reduced following further loading. If Vcc is less than
approx. 10V at any point during this process, the output on
the IC [7303, pin 5] is blocked. All output voltages and Vcc
are reduced. Once Vcc has dropped to below approx. 6.5V,
a new start-up cycle begins. If the overload status or short-
circuit remains, the power limitation will be activated
immediately and the voltages will continue to be reduced,

9.2

followed by another start-up attempt ( Burst Mode ). The
amount of power taken up from the mains in burst mode is
low.

Standby mode:

In the ‘Standby* operating mode on the device, the 'STBY*
control line is used to shut off the output voltages 14AL, 5VA
and 5VD on the power supply to minimise the amount of
power taken up from the mains. The supply to the display
heating can also be switched off using the ‘11WSTBY* control
line. The power supply itself will continue to function
continuously in the ‘Standby‘ operating mode with a
switching frequency of 40kHz.

us
= UGS

‘ Ibmax

=—_point of reversal

ubDs

Figure 9-2

Operating unit DC (DC part)

The microcontroller TMP93CT76F [7899-A] is a 16 bit
microcontroller fitted with 128Kb ROM and 2.5Kb RAM.
It is the core element of the operating unit, fulfilling the
following tasks with the respective functional groups:

e Integrated VFD driver

e Timer

e Evaluation of the keyboard matrix

¢ Decoding the remote control commands from the infra-
red receiver pos. 6170

¢ Activation of the display

e Back-up mode

In normal operation, the P is operated in dual-clock mode, i.e.
both quartzes [1170, 1171] oscillate. The time is derived from
the slow quartz [1170] (32.768 kHz), and the fast quartz
[1171] (16MHz) is used to generate the system clock
frequency.

In case of a mains failure (back-up mode) the P is not reset,
but instead the mains failure is registered by the IPOR
interrupt 3 [7899-B] (pin 67) and the P is moved into “Sleep
mode” (low power consumption). The 16MHz quartz is turned
off and the 32kHz quartz is then used as the clock and
system clock frequency. The operating voltage for the AlO is
buffered by a back-up cell [pos. 2174, 2172]. A diode [6171]
prevents this gold capacity from discharging.
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9.2.1 Evaluation of the keyboard matrix 9.3 Central Control AlO (AIO part)
There are 12 different keys. Each key function is assigned a The microcontroller (1C) TMP93CT76F [7899-B] includes
fixed voltage value. This value is decoded using an the following functions:
analogue/digital (A/D) port (7899-B, pin 56). Each
mechanical key position on the printed board can adopt any e PWM outputs
key function via a coding resistor. Pressing keys e A/D converters
simultaneously may lead to undesired functions! e Composite sync input
e Special servo inputs for VCR functions
Schematic: « I’)C-BUS interface

e  Shuttle evaluation

1

Block Diagram of TMP93CW76F

«———oDvee
«——1—DGND

P73/SDAO HighSpeed [« X1
P74/SCLO 1 CBUS IF — osC
T ey s (16MHz)  |[«—T—X2
PTS/AINISCLY

DOKEY
76998, pinse]

18K
2K2
K2
470E
OE

. 5
8§ JE JKuIB X Y g 3gS =
99 E] 87 87 €9 3929 29 39 27 .9 3 24 e —Top-
YRR EEFE K E meoe e | EE e o
S G G (Y (N G G (R G (R G prasox ] i | B T
S il b v coumr _Ig
o <—3 prtid I  ——
9.2.2 IR receiver and signal evaluation P < T DR E—
PDOto 1/G8 WFP:";” == [ Tesm
. . i FaiC aventir T o
The IR receiver [6170] includes a selective, controlled PODI0 5158 0 13 PortF RAM
o . L . . PEOto 7/S0t0 7 PortE (25KB) Ly oaoi027
amplifier in add|t|9n toa photg-cﬂode. The photo-dlod.e T R
changes the received transmission (approx. 940nm) in o [For0_e——>Pooto0r
electrical pulses, which are then amplified and demodulated.
. . Watchiog Tmer .
On the output of the IR receiver [7220] a level lift OV/5V pulse e e ann
sequence, which corresponds to the envelope curve of the (e 120 ot T e wren
. . PIBITONTPG10 T BB e Converter T—P4010 47/AIN2 t0 9
received IR remote control command, can be measured. This PEINTZTITI) vER?) (ocH) [>F7s Tomio 1
. . ) ToBiTmer e
pulse sequence is input into the controller for further signal " (TMER?) o
. . A . P50/ INT4/ TI3 (TI! 1 * 16-Bit Timer
evaluation via input IRR [7899-B, pin 48]. TERS) Lt [usmmmtonfeq  camenn_Je—f roscomon
16-Bit Timer
9.2.3 Activation and function of the VFD display (TMERS)

IRMT-Input {—> PE2RMTIN
1> PBIEXT/TO

ltos10

P93/ TPGO3<— Timing Pulse

In principle, the VFD display [7170] is a tube triode in which PO7/TPGT <— Gonerste krony SRR jasnch
the heating filaments in the tube serve as cathodes (F+,F-). Pt e | = e EE:;@:SJ:
The 7 grids (G1 - G7) are activated via PC2 - PC7, PDO on i tom [

the controller, and the 16 anodes (P1 - P16) are controlled via Fossc | H".’ZC?;ZWW
ports PEO - PE7, PFO - PF7, PCO, PC1 on the controller, por conp wa—f—| <

each with a positive potential compared to the cathode.

The grids and anodes (digits and symbols to be displayed)
are activated in the time-multiplex procedure, voltage lift 5V/
-18V. A dimmer function is generated using pulse-width
modulation of the grid control signals. At maximum display

9.3.1 Analogue interface to the C:

brightness, the pulse width for each grid is 2.16 ms. It can be The following analogue levels are supplied to the u C’s
reduced, controlled using software, which reduces the visual internal analogue/digital (A/D) converter:

brightness of the VFD display accordingly.

A digit or symbol is only illuminated if the corresponding e TAE/TAS Tape End / Tape Start Detection
anode and the surrounding grid are switched simultaneously e TRIV Tracking Information Video

to 5V for a certain time within a scanning period. The e TRIA Tracking Information Audio
electrons emitted from the cathode are accelerated by the * AGC Automatic Gain Control

positively charged grid and hit the luminous layer of the * AFC Automatic Frequency Control
anode which is also positively charged. * 8S8C12 Pin 8 Scart1 or Scart2 switching
During the remainder of the scanning period, the voltage

corresponding grid and parts of the anode are at -18V, due to * Key-in Keypad evaluation

the internal pull-down resistors in the controller. This

potential is still lower than the average cathode potential of 9.3.2 Tape end - LED control :

approx. -15V, prevents the acceleration of electrons, thus

causing the relevant grid and anode segments to go dark. The LED current is switched using transistor [7804]. The ON
The heating direct voltage of the display (U = 3.5V) is time is approx. 1 msec and the OFF time approx. 12 msec
supplied from the power supply via lines HELO or HEHI to during playback and 1msec to 5.5msec during the winding
pins F+ and F- to the VFD display. Resistors [3070] and functions.

[3071] restrict F- to approx. -15V. The LED current is typically 150 mA. In order to prevent

interference from the relatively high pulsed current
‘spreading’ through the entire unit, the LED is fed from the
14VM1, and filtered by 2 resistors [3800, 3805] with 10R
each and a 220uF electrolytic capacitor [2803].
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9.3.3

9.3.4

9.3.5

9.3.6

9.3.7

9.4

9.4.1

CMT detection (video detection with CSYNC)

This has been extended due to identification problems with
weak transmission signals and video signals not conforming
to the STANDARD (common channel interference). The
CSYNC line is supplied to the uP [7899-B] on pin 50. A
hardware integration [7807,7808,7809] of the video pulse
compensates the interference generated by the common
channels and weak signals.

EE-PROM

The EE-PROM [7818] is a non-volatile memory which can be
erased and written to electrically. (Data remains even if the
operating voltage fails). Data specific to the device such as
the X distance, head changeover position, preset stations,
optional bytes etc. is stored in the EE-PROM [7818]. The
data is accessed by the uP via the I2C bus.

Easy link (P50)

For the communication between the TV set, video recorder
and the peripheral devices, a bi-directional single-wire bus is
used, which runs via pin 10 to scart socket 1.

The output signal is generated on pin 84 of the nC [7899-B],
pin 68 is the signal input.

Shuttle

The shuttle is connected to the motherboard on plug
pos.1982. It is a binary coded rotary switch with a rotation
angle of +/- 70 degrees and 16 switch positions. These are
input and evaluated via four lines (shuttle b1 - shuttle b4) to
the input ports P24 - P27 [7899B pins 2-5].

Satmouse

For activating a sat-receiver via an external infrared
electronic transmission unit (Satmouse) a bi-directional data
line, a short-circuit proof +5V and earth are provided via a 3-
pin 3.5mm jack [1941].

The +5V is limited to approx. 140 mA using a current limiting
switch [7812 and peripherals].

Deck electronics DE (DE part)

The deck interface IC MP63100FP [7463] contains the
following functional groups:

e CTL stage (tape synchronisation)
e Sensor interface

¢ Power on reset

e Head drum motor driver

* Loading motor driver

e Capstan motor control

CTL stage

The IC M63100FP [7463] contains a read/write stage for the
CTL track with the option of overwriting an existing CTL track
without any interference. The playback stage is fitted with a
“digital” five-stage AGC. This logic circuit identifies the size of
the output signal supplied by the CTL head, and then selects
the best amplification ratio in the playback stage using
comparators.

The CTL head voltage can therefore vary greatly, if Viax /
Vmin is great. The slowest tape speed is in LP mode. The
fastest speed is adjusted during rewind. To ensure that the
duty cycle in the tape sync is always reproduced correctly in
the conditions mentioned above (important for detecting
VISS marks), the amplifier must not be overdriven.

9.4.2

9.4.3

The five-stage AGC alone cannot cover the large dynamic
range of the input voltage. The amplifier is therefore also
equipped with a low pass characteristic (fg = 3kHz typ.;
internal).

In parallel with the CTL head is the RC cell comprising
capacitor [2479] and resistor [3471]. The capacitor [2479],
together with the CTL head inductivity, causes a resonance
step-up at around 10 kHz and the resistor [3471] suppresses
this step-up. This creates an aperiodic transient response in
the resonance. Beyond the resonance frequency, there is an
adjustment in terms of a steep fall in the frequency
transmission characteristic. This effectively suppresses high-
frequency pick-ups. The CTL head signal amplitude in
standard play is around 1mVp (typ.) which means that the
amplification for the playback amplifier must be
correspondingly high. To avoid offset problems, a 100 F
electrolytic capacitor [2490] is fitted in the negative feedback
branch for DC decoupling.

The polarity of the playback amplifier can be changed using
the Video Index Search System (VISS) voltage. This is the
only way in which the P can write a VISS mark on the tape
without spikes. The Write/Read (W/R) signal is used to
switch over between record and playback:

W ="H“ R=""

Power on reset (POR) generator

The POR generator contained in the M63100FP [7463]
requires only one external capacitor [2477], which specifies
the length of the POR pulse. For 33 nF, tporis approx. 30ms.
The response threshold of the reset circuit is between 4.5
and 4.8 V. Supply fluctuations which are shorter than tPOR/
100 area and which do not fall below 4.0 V, do not trigger the
POR. The P is reset using the inverted POR.

The sensor interface :

The four comparators in the M63100FP [7463] are used to
convert sensor signals to the logic level. The outputs are
overload protected by a current limiter and thermal overload
protection. Only the non-inverting input on each comparator
is accessible from the outside. The other inputs are
connected to an internal reference of 2.5V. The fixed
hysteresis of the comparators of approx. 18 mV is also
located internally.

The comparators are connected as follows:

Comparator 1: In = FTA, pin 39; Out = FTAD, pin 34:

FTA =threading tachometer. This signal comes from a forked
light barrier in the deck. An infra-red light beam is interrupted
by a 4-blade impeller (butterfly). The output amplitude for the
light barriers should be less than 2V for the low level and
greater than 3V in the high level to ensure a correct
evaluation process. An additional hysteresis is created with a
resistor [3476]. For unit versions <1W and FOME the
external operation amplifier [7530B] is used to reduce the
power consumption in <1W mode.

Comparator 2: In = WTR, pin 38; Out = WTRD, pin 33:
WTR = Winding tachometer right, from a reflection
photoelectric barrier. The level is the same as for the FTA.

Comparator 3: In = WTL, pin 37; Out = WTLD, pin 31 :
WTL = Winding tachometer left, from a reflection
photoelectric barrier. The level is the same as for the FTA.
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Comparator 4: In = FG, pin 35; Out = FGD, pin 30:

FG = capstan tachometer. This signal stems from an
amplifier for the tachometer hall sensor on the motor unit
[1946 pin 4]. The output impedance is 10 kOhm. The
amplitude of the virtually sinusoidal signal is normally 1 Vp. It
should not fall below 300 mVpp. It is AC-coupled via a
capacitor [2485]. In order for a bias current to flow, the input
pin 31 must be passed via a resistor [3474] to the reference
voltage on pin 4. A capacitor [2480] for filtering out high-
frequency interference is arranged in parallel to the bias
resistor.

Interface to the head drum motor driver part

The head drum control voltage (speed and phase control
information) is output via a P-output (7899-B pin 35; PWM
14-bit). This pulse-wide modulated signal is fed to the motor
driver IC M63100FP [7463 pin 11] and integrated with the
capacitor [2469]. This IC already has a completely integrated
‘start-up’ circuit fitted. For the commutation, the head drum
motor driver uses the e.m.f. on the non-current carrying
motor coil (transformer principle). The motor speed is also
discharged from there at the same time. The phase of the
head disc is discharged from a position coil. The speed and
phase are multiplexed into one signal [7463 pin 6] and
output, which means that the falling edge of the signal is
available with a positive edge for the speed (FG/450Hz) and
at 25Hz for the position pulse (PG).

The motor driver M63100FP [7463] is connected to the head
drum motor on the motherboard using plug [1948].

¢ DRUM is the speed-phase control signal.
The resolution is 14 bit.
e PG/FG is the combined POS/tachometer

signal from the M63100FP [7463].
Interface to the loading motor driver part:

The loading motor driver part is constructed for use as a
bridged dual power operations amplifier (OPAMP). It can
supply max. +/-0.8A output current. The output current is
limited to approx. 0.7A by the internal resistance of the
loading motor (18 Ohm typ.) (start-up or motor is blocked).
Between the IC outputs [7463, pins 22 and 24] there is a
“Boucherot” circuit [3467] 1E, [2474] 100 nF for suppressing
a spurious 3MHz oscillation from the output stage. One half
of the bridge is controlled via the TMO line on pin 27 and acts
as a comparator. The other half is an amplifier integrator with
a 3.9 gain. A change in the input voltage (THIO) of between
0 and 5V on pin 25 results in a change in the output voltage
of between 0V and almost Ub. With 50% modulation (THIO =
2.5 V) pin 24 has approx. 7 V. The 100nF capacitor [2473] in
the negative feedback of the op-amp filters out the PWM
frequency of approx. 39kHz. During POR, the P issues “L” to
the THIO line, whilst TMO is “H”. This ensures that no current
flows in the motor for the duration of the POR pulse. This
prevents the motor being destroyed in case of prolonged
running or blockage. This arrangement also has a
disadvantage, however. This is that if the 5 V supply fails
(e.g. because the 5V fuse has blown), residual voltages may
be passed to the IC inputs via the adjacent 14 V voltages.
These residual voltages trigger the comparator and the op-
amp in opposite ways, causing a short-circuit in the blocked
loading motor after about a minute. To get around this
problem, a separate voltage divider is used internally for the
comparator. Both outputs on the M63100FP [7463] are then
in “common mode” if this error occurs.

9.4.6

9.5

9.5.1

9.5.2

9.5.3

9.5.4

9.5.5

Interface to the capstan motor

The driver IC on the capstan motor is activated via connector
[1946].

CAP is the signal for the capstan speed. This voltage may
vary without load between 0 and 5 V.

The rotational direction of the motor is determined using
CREV (capstan reverse). The maximum current input for the
motor is limited to 1A. Typical values in PLAY mode are 0.2
.. 0.3 A

Front end FV (FV part)
The front end comprises the following parts :

e TUMOD = Tuner (+ Modulator Option) (+Booster Option)
(+Passive Loop Through Option)

* IF amplifier & video demodulator IC TDA 9817, [7705]
with FM - PLL demodulator

¢ |IF amplifier & video demodulator IC TDA 9818, [7705]
with FM - PLL and AM demodulator

* FM stereo decoder TDA 9873 [7760]

e Multi-standard FM stereo, AM, NICAM decoder
MSP3415D [7761]

The front end has been designed to receive the following
systems:

¢ PAL B/G with FM stereo

e PAL 1 or PAL BG with NICAM stereo

¢ PAL BG with NICAM and FM stereo

e PAL BG/I SECAM L/L’ with NICAM and FM stereo
¢ PAL BG SECAM DK with NICAM and FM stereo

e PALB/G
e PALI = /05 Pal | with UHF reception

e PAL Ilreland = /07 Pal | with VHF/UHF reception
e SECAML,L', PAL BG/I =/39

e PALB/G, PAL I, SECAM D/K = /55

* PAL B/G, SECAM DK =/58

The relevant layout is given in the version list on the circuit
diagram.

=/01,/02/16

Tuner modulator (TUMOD)

The tuner and modulator are fitted into the same housing.
Both the tuner and the modulator are PLL-controlled. The
reception frequency or modulator frequency is set using the
IIC bus.

The amplification is determined by the AGC voltage at pin 5
[1701] (for operation, see IF demodulator section).

IF selection

The IF frequency of the video carrier is 38.9 MHz for all
systems except SECAM L’ (33.9 MHz).

For PAL BG-SECAM DK and for PAL BG/I-SECAM L/L" a
quasi-split audio system is used; i.e. for video and audio
carriers, separate surface-wave filters (OFW) are required
[1704, 1703]. For all other standards an intercarrier system is
used; i.e. a common OFW with audio stair-step can be used
[1704] for video and audio carriers.

For the PAL BG/I-SECAM L/L’ version, an additional circuit
for suppressing the adjacent channel audio carrier is
provided, which is set using coil [5704] to maximum
suppression at 40.4MHz.

IF demodulator
TDA 9818

The IF signal from the tuner is processed by another
demodulator IC of type TDA 9818 [7705]. The TDA 9818 is
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9.5.6

9.6

9.6.1

used to demodulate pos. or neg. modulated video carriers. It
is possible to generate a QSS-audio-IF signal or an
intercarrier IF signal for demodulation in the audio
demodulator [7761]. For the best possible video signal
performance the IF signal is conveyed via an OFW [1704]
according to the standard. The audio-IF carrier is selected in
the audio OFW [1703] which is switched for SECAM L’. The
output signal for this OFW is further processed in the TDA
9818. FM carriers are converted from the IF level into the
audio IF position and further processed in the audio
demodulator. The AFC coil [5702] on the TDA 9818 is
adjusted so that when a frequency of 38.9 MHz is supplied to
the IF output of the tuner, the AFC voltage on pin 17 on the
TDA 9818 is 2.5V. The setting of the picture carrier frequency
for SECAM L in the TDA 9818 is achieved by connecting pin
7 of the IC via a potentiometer [3730] to earth. The AFC
voltage on pin 17 TDA 9818 should then also be 2.5V at 33.9
MHz. The HF-AGC is set using the AGC controller [3707] so
that with a sufficiently large input signal (74 dBV), the voltage
at the IF output on the tuner [1701, pin 17]is 550 mVpp. The
setting must be carried out when the audio carrier is switched
off. The demodulated video signal appears on pin 16 [7705].
The video drop [1705] reduces adjacent channel sound
carrier and sound carrier remainders in the video.

TDA 9817
As for TDA9818, without the option for processing AM audio
and positive video modulation (SECAM L,L").

Audio demodulator

Multi-standard audio processor MSP 3415D

The MSP 3415D [7761] is a multi-standard sound processor
which can demodulate FM Mono/Stereo, NICAM and AM
signals. The incoming signal is first controlled and then
digitised. The digital signal is then demodulated in 2 separate
channels. In the first MSP channel, FM and NICAM (B/G/I/D/
K) are demodulated, whereas in the second MSP channel,
FM and AM is demodulated again (NICAM L corresponds to
NICAM B/G). These demodulated signals are selected
digitally in the I/0O and switched to the D/A converter on the
outputs. Amplitude and bandwidth of the demodulated audio
signals can be determined in the MSP using the
corresponding commands via the I>C bus. This means that
the setting required for the best possible performance can be
made.

FM stereo audio decoder TDA 9873

The TDA 9873 [7760] is a multi-standard A2 audio processor
which can demodulate FM mono/stereo signals. The audio IF
SIF2 is passed from pin 3 [7705] to pin 25 [7760]. The
demodulated stereo signals AFL and AFR I2C bus are
available controlled on pins 1 and 2.

Video signal processing VS (VS part)

Switchover functions in the signal electronics IC
LA71695xM [7004]:

The signal electronics IC LA71595M [7004] are controlled via
the 12C Bus on pins 23 and 24 by the AIO.

As groups 5 and 6 can only be transferred with a change in
HP1, it must be ensured that during measurements the HP1
line is always connected to the SE IC or replaced by a
corresponding signal.

REC/PB via lIC bus

During RECORD pin 30 must be passed via [7009] on 5V
(IREV=LOW) to activate the video write current stages. To
keep the transient condition of the write current as short as
possible, the signal electronics IC is set to REC via IIC bus
before the pin 30 change.

9.6.2

PAL/SECAM/MESECAM/NTSC via IIC bus
SP/LP/SLP via lIC bus

VIDEO INPUT SELECTOR SWITCH via lIC bus

In 1-scart units a distinction is made via the IIC bus between
VFV (pin 36/ VID2) and VBS which corresponds to VIN1 (pin
38/ VID1). In 2-scart units the video input selection is made
via lIC bus in the STV6401 [7904] and the SE IC is always on
VBS (pin 38/ VIN1).

VIDEO ENTRY

The feature frame pulse FFP signal on pin 26 is used to enter
the artificial picture pulse for playback features and the test
picture for the unit installation procedure:

Loop through < 0.8V
Test picture =1.2..3.8V
Artificial picture pulse > 4.2V

LP/SP head pair switchover

The switchover between the long play LP head pair and the
standard play SP head pair is made via the HSC signal (pin
25).

4/x scanner in play back:SP head pair:1.2V <= HSC <= 2.8V
LP head pair: 0V<=HSC <= 0.8V
2/x scanner in play back:always 3.2V <= HSC <=5V

Head switchover

The video head switchover is made using the HP1 signal (pin
11). To keep audio linear interference as low as possible, the
HP1 polarity should be selected to be inverse and the HP1
level should be the same as the CROT signal on pin 10.

PB: SP1/LP1: 1.2V <= HP1 <= 2.8V
SP2/LP2: 0V <=HP1<=0.8V

Envelope curve comparator

If the ENVC signal (pin 94) is HIGH, the FM envelope curve
on the LP head is greater than that on the SP head, and vice
versa.

Recording

Luminance

The input signal (1-scart: pin 38 = scart , pin 36 = front end;
2-scart: pin 38 = input video selected using STV6401) is
connected in the IC [7004] and is available uncontrolled on
pin 32 as VREC (SECAM; VPS only unit data slicers). It
reaches pin 31 via an electrolytic capacitor [2036]. In the IC
[7004] the video signal first goes through an amplification
control process (time constants determined by C [2035]).
After the AGC the video signal reaches the FBC clamping
stage (feed back clamp), then the video signal is divided onto
3 paths:

* Loop-through signal path: The video signal is amplified
by 6dB following video entry and is available controlled
on pin 29 as a VSB signal (OSD entry, data slicer -> I/O,
front end,..).
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* Y-REC path: The video signal passes via a 3.5 MHz low
pass filter to vertical emphasis comprising the YNR block
(part of this circuit block is used in REC for vertical
emphasis) and a 1H-CCD delay line integrated into the
SE IC [7004-C] and an external emitter follower [7006].
This vertical emphasis can be switched via IIC and is only
active in LP. The Y-signal before the 1H-CCD can be
measured on pins 43 and 45 on the IC [7004-C]
(separated only by a coupling electrolytic capacitor). The
Y-signal after the 1H-CCD is passed back from pin 46 IC
[7004-C] via the E-follower [7006] on pin 41 IC [7004].
After the vertical emphasis the Y-signal passes via pin 21
[7004], the E-follower [7008] (the filter, on the base of the
emitter follower is not active in REC mode (due to the low
resistance of the output stage on pin 21 [7004]), via pin
21 [7004] and a clamping stage to the detail enhancer.
The Y-signal is then passed to the non-linear emphasis,
the linear emphasis (time constant via pin 18, 19 - due to
the low resistance of the pin 18 output stage and the
transistor [7010] introduced for impedance decoupling,
the FM PB all-pass does not influence the linear
emphasis) and the white/dark clipping stage. The signal
generated in this way then triggers the FM modulator
directly. The FM-Y-signal generated in this way is passed
via the REC-EQ filter and the REC-FM-AGC1 to the Y-C
addition point. The FM-Y-signal can be measured after
the REC-EQ filter on pin 12 [7004].

e C-REC path: see Chrominance PAL Recording (6.2.2).

Chrominance PAL

The chroma signal is separated from the video signal after
the FBC clamping stage (see “Luminance recording®) by the
BPF1 band pass filter and reaches the ACC stage via a delay
element (D.E.) and a low pass filter (LPF). The ACC amplifier
stage controls the chroma amplitude for the subsequent
stages (time constant via capacitor [2038] on pin 14 [7004]).
The chroma signal is then conveyed to the main converter
(Main Conv.). The main converter mixes the 5.06MHz
subcarrier with the 4.43 MHz chroma signal to the 627kHz
chroma FM signal. The subcarrier is a mixture of 4.43MHz
(the REC APC time constant on pin 65 compares quartz and
burst frequency) and (40+ 1/8) fH = 627kHz (produced by
321fH -VCO corresponds to 8(40+1/8)fH, time constant pin
60/62 and phase rotation in accordance with the VHS
standard, 10 [7004] (CROT)). Via a low pass filter (C_LPF)
and the colour killer stage (KIL), the converted chroma signal
reaches pin 72 on the IC [7004], where it is added directly to
the Y FM signal IC internally via a capacitor [2007]. The
colour killer can either identify the incoming signal itself (PAL
yes/no, PAL: chroma signal out, SECAM L: chroma signal
killed) or be set via the 12C bus to PAL MESECAM or SECAM
L. The quartz oscillation (pin 66) is used for chroma
processing, in addition to the reference frequency, and also
for generating the pulse frequency for the combined CCD on
pin 49 integrated into the IC [7004].

MESECAM
The signal path is virtually identical to the path for PAL.

The differences are:

* No phase rotation.

¢ The filter characteristic for the chroma band passes
becomes wider.

* Free-running quartz frequency

9.6.3

SECAM L

The video signal (VREC) from the SE IC pin 32 [7004] passes
through SECAM L SE IC pin 15 [7072] and a band pass filter
(4.3MHz BPF-A) and reaches the cloche filter (CA filter
components pin 21) which reverses the Hf pre-emphasis on
the sender side. The C-signal is then limited (LIM, time
constant pin 18) and divided to 1/4 of the frequency in the
frequency divider. The C-signal is suppressed in SYNC
GATE during the H-sync. period. The harmonics arising in
the division into four and the gating are suppressed in the
band pass filter (1.1MHz BPF) and then pre-processed in the
anti-cloche filter (filter components pin 8) for standard VHS
recording. The amplitude on the REC-chrome signal on pin
11 [7072] can be set using the setting resistor [3088] on pin
10 [7072]. This REC-chroma signal is passed via transistor
[7077] as a CSRP signal to SE IC pin 72 [7004] following an
external drop (3.9MHz, suppression of the 3™ harmonics of
the low frequency REC-chroma) and added to the FM-Y-
signal in the SE IC.

As the SECAM SE IC (LA7339A) has an automatic cloche
and anti cloche comparison, only the REC-chroma signal
level is required to be set.

FM signal

After the addition of the FM-Y-signal and the C-signal, this
FM-signal is adjusted by the REC-FM-AGC2 controlled by
the IIC bus to the preset amplitude (reference: pin 74 [7004]
resistor [3009]). The head pair is selected using the HSC
control line.

Playback

FM signal

The FM signal coming from the scanner is amplified by
approx. 60dB. Depending on the level of the HSC and HP1
line, the amplified FM signal is connected to pin 74 [7004].
The envelope curve signal for the head currently active
(TRIV) is output on pin 93 [7004]. In addition, the envelope
curves for the SP and the LP heads which read from the tape
are compared and output as the ENVC signal.

The FM signal (FMPV) on pin 74 [7004] is used internally for
Y, SECAM, MESECAM and NTSC M/N playback and
externally for SECAM playback.

Luminance

The FM playback signal is first adjusted in the AGC stage to
a constant level and filtered in the FM processing (PB-EQ).
The signal exits the IC [7004] on pin 18, passes via an E-
follower [7010] with drop (1.07MHz - only in SECAM units -
to suppress additional chroma remainders externally) to a
phase shifter [7003] and enters the IC once more on pin 17
[7004]. The FM-Y signal limited using the double limiter is
demodulated (FM-DEM) and filtered using a low pass
(SUB_LPF). The demodulated Y signal is also affected by
the recording-side pre-emphasis. This now removes the
linear de-emphasis at the base of the emitter follower [7008].
The filter circuit is effective, as pin 21 [7004] becomes an
open collector output in playback mode, where the load
impedance is determined by the de-emphasis circuit.

The Y signal is then clamped after the E-follower on pin 20
[7004], filtered using a low pass, and carried by a vertical
noise canceller or dropout compensator (Y.N.R.). To do this
the Y-signal exits the IC [7004] (out: pin 43, in: pin 41) and
delayed by 1H in the internal CCD. The CCD-1H delay line is
effective for the Y signal first as a comb filter (vertical noise
suppression) and secondly as a line storage device for the
dropout compensation. The subsequent switching stages
are: The non-linear de-emphasis (NON_LIN DE_EMP),
horizontal noise canceller (N.C.1/N.C.2) and the picture
control switching to the increase in edge steepness
(PIC_CTL ANR; sharpness). The luminance signal is then
added to the chroma signal (Y/C MIX) and output (pin 29
[7004]) as FBAS signal via a clamp (FBC), the video input
(CHARA INSERT) and a 6dB amplifier (6dB_AMO).



Chroma PAL

This is first adjusted in the AGC stage to a constant level and
filtered in the FM processing (PB-EQ). The signal exits the IC
on pin 18 [7004], and passes via an E-follower [7010] with
drop (1.07MHz ). On pin 17, the FMPV signal is carried from
the head amplifier to the IC [7007] signal electronics.

From the FM playback signal the 627 kHz chroma signal is
filtered using the internal low pass (C_LPF). The ACC
amplifier amplifies and controls the chroma amplitude. In the
main converter (MAIN CONV), the chroma signal is mixed
with 5.06 MHz back to the original 4.43 MHz. The 5.06 MHz
are produced in playback from the free-running quartz
oscillator and from the (40+1/8) f; = 627 kHz frequency
derived from the 321fH-VCO. After the main converter the
chroma signal is freed as far as possible from crosstalk from
additional traces using a 2H comb filter (internal CCD
connections: pin 57 -> 54; pin 59 -> 52 and pin 51 -> 61). The
chroma signal is then filtered using a low pass (LPF),
checked by the colour killer, filtered once again by a band
pass, looped through pins 72 and 71 and then added to the
Y signal.

Chroma MESECAM
The signal path is virtually identical to the path for PAL.

The differences are:
* No phase rotation.
e The comb filter is not active.

Chroma SECAM L

During playback the FM signal is passed from the band on
pin 74 [7004] after the E-follower [7002] (FMPV) to pin 13
[7072], where the amplitude is adjusted in the AGC and
passed via the same band pass (1.1MHz BPF) as for
recording. The NF pre-emphasis for the recording is then
reversed using a cloche filter (external filter components on
pin 8; the same components as for recording). In the
subsequent stages the frequency of the signal is doubled,
filtered using a band pass (2.2MHz BPF) and doubled once
again. Then follows another band pass (4.3MHz BPF-B), and
then the limiter (LIM) already used for recording. The signal
is then suppressed again during the H-sync. period and
passed through a band pass filter (4.3MHz BPF-A; also used
for recording). Before the SECAM-chroma signal exits the IC
on pin 17 [7072], an Hf pre-emphasis is carried out once
more (anti-cloche; external filter components on pin 21; the
same components as for recording). After pin 17 there is a
drop at 2.4MHz which suppresses the 2" harmonic of the
chroma from the band, a low pass filter which improves the
harmonics of the high frequency chroma and a transistor
[7073] which has an emitter connected to pin 72 (CSRP) on
the SE IC [7004].

NTSC

During the playback of NTSC signals, the original NTSC
chroma is converted into a PAL chroma signal. This requires
an internal switchover in the IC in the chroma part:

The internal CCD is switched over on a 1H comb filter to
reduce crosstalk.

The NAP switchover is activated and translates the 4.43MHz
NTSC chroma signal into a PAL signal.

Line and picture frequencies remain unchanged in
accordance with the NTSC standard.

The result is a 60Hz NTSC Y-signal with a 4.43MHz PAL C-
signal.

PAL M,N
As for chroma PAL (6.3.3).

9.6.4

9.7

9.7.1

9.7.2

9.7.3
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General

SECAM:

Automatic cloche and anti-cloche comparison: During the
vertical blanking gap the external filter components (pin 21 or
pin 8) on the cloche or anti-cloche are used to create an
oscillator and to divide the resonance frequency produced,
and compared with a frequency derived from the 4.43MHz
oscillation (reference signal from the SE IC [7004]).
Depending on the deviation, more or less internal capacity is
connected in parallel to the external cloche and anti-cloche
filter components. This process is carried out during each
vertical blanking gap and thus also improves the temperature
stability.

Chroma selection for REC and PB pin 71 and 72 SE IC
[7004]:

Both the PB chroma and the REC chroma in PAL
(MESECAM, PAL M/N) and also in SECAM are passed into
the SE IC [7004] via pin 71 [7004]. In all PAL and MESECAM
modes the DC voltage is on the base of the output emitter
follower pin 72 [7004] 3.2V and the both bases of transistors
[7077] and [7073] of the SECAM chroma signals are at OV -
> the PAL/MESECAM chroma signal is added to the FM-Y
signal or to the PB-Y signal, according to REC or PB. In
SECAM PB mode only the transistor [7073] has 2.5V DC
voltage on the base. In SECAM REC mode only the
transistor [7075] has 2.5V DC voltage on the base.

Audio linear (AL part)
Audio I/O for the 1-scart version

The input is selected via the 1IC bus control in the IC signal
electronics [7004-A]. Either signal AIN1 (pin 76) or AFV (pin
80) is selected. The output signal AMLP (pin 96) is passed to
scart 1 and to the HF modulator.

Audio I/O for the 2-scart version

The input is selected via the 1IC bus control in the IC signal
electronics [7004-A]. Either signal AIN1 (pin 76), AINF_AIN2
(pin 78) or AFV (pin 80) is selected. The output signal AMLP
(pin 96) is always passed to the HF modulator.

Audio linear recording

The signal inputs for recording or loop-through are pins 76,78
and 80 on the linear audio part of the IC LA71595 [7004-A].
During record and loop-through, the selected signal passes
through the linear amplifier and then a mute stage and exits
the IC on pin 96. This is the output which leads to the I/O part
or the stereo units back to the AF part. The attenuation chain
on pin 96 sets the required level for the ALC (Automatic Level
Control) detector and the level for the recording amplifier.
The time constant for the ALC detector is specified using
R3605 and C2602 on pin 77. R3634, R3640, C2626 and
C2627 create the frequency response for the recording
amplifier. The output for the recording amplifier is pin 7. The
recording current is then added to the bias current via resistor
R3642 and flows via the audio head to pin 4 where an
electronic switch is closed in the IC.

In long play mode the frequency characteristic is modified to
the RC network R3635, R3641, C2630, C2631 for the
recording amplifier.

The coil L5600 and the transistor T7608 create the erasing
oscillator for the main eraser head and audio track eraser
head, and generate the bias current for the audio head. The
bias current is set using potentiometer 3625.

To prevent spikes, the erasing oscillator is switched on
slowly. This is created using the switching stage T7603,
C2609, R3611 and R3613.



9.7.4

9.7.5

9.8

9.8.1

9.8.2
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Audio linear playback

During playback the switch [T7604, T7607] is controlled by
pin 99 and is closed. The playback signal from the head is
amplified in the equaliser stage (time constant between pin 1
and pin 3) and passed to pin 1. The resistor R3633 and the
capacitor C2619 determine the head resonance during
playback.

In long play mode the frequency characteristic is modified
using R3627, C2617 for playback.

The output of the playback amplifier (pin 1) is passed via the
filter R3632, C2623 to pin 100 where an electronic
potentiometer sets the playback level via the IIC bus.
Amplifier and head tolerances are compensated here. The
amplification can be compensated via software control (IIC
bus) in service mode.

Audio linear muting

The mute stage in the linear audio part on the IC LA71595
[7004-A] is controlled by the combination control line
MTA_CROT which is connected on pin 10 (VS part). The
mute stage is activated in that the CROT control signal
(square-wave pulse 1.7 Vss) is moved into the upper direct
voltage range (>2.2V).

MUTE |
active

no MUTE

A: DC, 1 V/Div, 20ms/Div
IC7004-B PIN10 CROT/MTA

Audio HiFi - for stereo units (AF part)
General

All audio input and output selection switches, and the hi-fi FM
audio signal processing, are located in the TDA9605 [7650].
This IC is controlled solely by the IIC bus. The carrier
frequencies and band pass filter for the FM audio part are
adjusted by the TDA9605 independently. This adjustment is
started via the 1IC bus following a mains reset. The RMHI
signal is used as a reference for this [7650 Pin 41].

Audio I/O

The input and output selection switches are controlled
exclusively by the IIC bus. Audio signals coming from the
receiver part, the two scart sockets and the front sockets
pass via pins 2 to 9 to the two input selector switches which
select the relevant signals for the FM and the linear audio
part. The output selector switch for SCART 1 and SCART 2
(pins 16,17 and 19, 20) select the relevant signal sources,
independently from one another.

The RFAGC limits the maximum amplitude of the signal to
the AMCO modulator (pin 13) to prevent overmodulation.

9.8.3

9.8.4

9.8.5

Audio HiFi recording

The signal coming from the input selector switch (INPUT
SEL) reaches, via a level actuator (VOLUME L//R) and a low
pass filter (LPF), the NOISE REDUCTION block, which
compresses the dynamics during recording. The
compressed signal is passed to both FM modulators
(1.4MHz and 1.8MHz carrier frequencies). Both carriers are
added and pass to the FM audio head amplifier. Via the
recording / playback switch on the head amplifier, which is
switched using the control line RMHI, the FM signal reaches
the output (pin 35, pin 36, pin 37) on the FM audio processor
and then the audio heads via the rotating transformer. The
TRIA_ALM line forwards the size of both audio signals (1
VRMS = 2.68 VDC) to the AIO processor [7899-B]. This DC
level information is required during recording by the SCART
or front cinch socket to prevent overmodulation of the FM
carriers. When the audio signal levels are too high, they are
attenuated using the VOLUME controller via the I2C bus.

Audio HiFi playback

The FM signal from the audio heads goes via the rotating
transformer to the recording / playback switch (pin 35, pin 36,
pin 37) on the head amplifier. After amplification in the head
amplifier (66 dB), the FM signal reaches the HF-AGC
(Automatic Gain Control), where the tolerances of the tape,
the heads and the rotating transformer are balanced. Via the
two band pass filter and limiters, the FM signals reach the
PLL demodulators. Head change-over interference is
suppressed using SAMPLE & HOLD stages (triggered by the
RMHI signal). The demodulated signals are then expanded
into the NOISE REDUCTION stage. The hi-fi signals are then
available at the output selection switches. If there is no audio
FM on the tape during playback, the output selector switch is
switched over automatically from the IC to linear audio (input
pin 22). In playback mode the TRIA_ALM line supplies the
level of the FM envelope curve to the AlO processor [IC7899-
B]. This level information from the FM envelope curve is used
for the hi-fi tracking of the rotating FM audio heads to achieve
the best possible playback quality (typically: 3.5 VDC).

Interface to the audio linear

In recording mode, the input selection switch NORMAL SEL
in the TDA9605 [7650] selects the audio source for the linear
audio part in the signal electronics IC LA71595 [7004 - A] and
passes this signal to pin 21 (AMLR).

In stereo sets, the input selection switch on the signal
electronics IC LA71595 [7004-A] is always set to IN2 (pin 78).
During playback the AMLP signal passes from the linear
audio part in the signal electronics IC [7004-A] pin 96 to the
linear audio input on pin 22 on the TDA9605 [7650].
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9.9

9.9.1

9.9.2

9.10

IN/OUT (IO part)
Video

The entire video-I/O is carried out in 2-scart units using the
matrix switch STV6401 [7904), which is controlled by the AIO
via the IIC bus (SDA,SCL). To do this, the following signals
are connected to STV6401 at the inputs: VFV-pin4, VIN1-
pinG, VIN2-pin8, VOUT"-pin10 (VThe VOUT signal is also
passed through a voltage divider and a low pass
[2906,3934,3928] and passed to the modulator where
necessary via the emitter follower [7909]) and VFR-pin12
(front cinch input). The outputs OUT3/pin15 (scart 2) and
OUT2/pin16 (scart 1) in the IC are fitted with a 6dB amplifier
and convey the signal to the relevant scart socket. OUT1/
pin2 has no amplifier; this signal (VBS) is passed on to the
VS circuit parts for further processing:

In 1-scart units the SE IC [7004] selects the input video. SE
IC original layout: VIN1 (the VBS line is used in the plan) pin
38, VFV pin 36. The VOUT1 signal (scart 1 video out) is
generated using an E-follower [7908] from the VOUT signal.

Audio for the 2-scart version:

The output signal for scart 1 is selected using the switch - IC
HEF4053 [7911-C] using the MON control line (pin 9) from
AMLP (pin 5) and AINF_AIN2 (pin 3). The output signal for
scart 2 is selected using the switch - IC HEF4053 [7911-B]
using the DEC control line (pin 10) from AIN1 (pin 2) and AFV
(pin 1).

Decoder mode: (REC or STOP)

Program position with decoder (front end)

The front end signal (VFV or AFV1/2) is passed to the
decoder connected to Scart 2 and from there, goes back to
the VCR via VIN2 or AIN2L/AIN2R .

External input with decoder (9.2.2) is not possible for these
program positions.

External input with decoder

The signal from scart 1-in (normally TV set) is passed to the
decoder connected to scart 2. For scrambled programs, the
decoder switches the pin 8 to high. The VCR then passes the
decoded signal from scart 2-in to scart 1-out.

Follow Me (FOME part)

This circuit is used to compare the front end video with the
video on scart 1 (video from the TV connected) in order to be
able to save the stations in the same order as on the TV.
The video signals from the front end (VFV) and from the scart
socket (VIN1) are “digitised” using filters and comparators
[7530-C, 7530-D] and compared with one another [7531,
7532, 7530-A]. Low on the output for the circuit means that
the picture contents for the two video signals are identical
and that both receiver parts (TV and VCR) therefore have to
be adjusted for the same station. Possible errors detected
may result with similar signals, e.g. news programmes.

9.11

9.11.1

9.11.2

VPS/PDC, on-screen display (VPO part)
VPS/PDC

The VPS and PDC data is either decoded by the VPS-PDC
decoder-IC SDA5650 [7502] or by the OSD-IC with
integrated VPS, PDC decoder SDA5652 [7502]. Both ICs are
compatible in terms of pins, despite any differences in the
peripherals.

The VPS-PDC data are read from the vertical blanking gap
and stored in the internal RAM. This data is read from the P
via the I>C bus.

The time can also be read from the TXT header line (required
for “Time download"). The date is not called up from the TXT
header (various write versions of the preset stations) but only
via PDC format-1.

In the case of the SDA5650 [7502] the input video signal
comes from the signal electronics IC LA71595M [7004-B pin
32] (VREC) via a 470n capacitor [2504] to the data slicer
input on the SDA5650 (pin 17). For the SDA5652 the input
signal from pin 29 (VSB) on the LA71595M [7004-B] comes
via an emitter follower [7501] with a voltage divider to the
data slicer input on the SDA5652 (pin1 17).

OSD-PART

The IC SDA5652 [7502] also allows both the generation of
text keyboard matrices into a video signal and the generation
of an entire picture (full page) for menu-control or if no
background video is available.

The video signal (VSB) passes from the signal electronics IC
LA71595M [7004-B pin 29] via a resistor [3512] to the input
for the OSD-IC [7502 pin 18]. For keyboard matrices in
Secam video signals, a bypass between video-in and video-
out is activated via a switch inside the IC and a band filter
[2507, 5502]. The output signal is available on pin 15.

A multiple of the doubled colour subcarrier oscillation from
the signal electronics (2FSC/8.86MHz) is used as the system
pulse for the IC. It is also used as a reference for generating
the various OSD colours. The signal reaches the IC via a
coupling capacitor [2509].

For the vertical synchronisation of keyboard matrices, an
OSD frame pulse (OFP) is generated by the P [7899-B pin
36] and passed to the IC [7502] on pin 9. The horizontal sync-
pulse is generated using an internal sync-separator and an
internal H-PLL from the video signal on pin 17.

During full-page OSD (menu or no video) neither a vertical-
sync (OFP) nor an H-sync is required, as in this mode, the
OSD-IC generates everything from the system clock
frequency, i.e. all the necessary pulses are generated
internally from the 2FSC signal.
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9.12 Simple Blockdiagram

0818]S90UO|\-08PIA-LBOS ¢ Wwelbelp ¥00|g-O|

so 1o} jou
o1 | Buyoums
- 0S8~ 8
A A
T el A
d40 d4d }0S8 | 20S8
L. | 1o ospip
% z %5 49 Tnon o] 0
A JOHLINOD TYHINID | bunees
AMA g-668L Buyuelq ~ 91
Tov
Ad il B oruid
orud
L . pal
AdA aonnL kL
aseenn JINOA non :W_FO._.<|_DOO_>_ sl useub
085, -t usalb
INIA MM > an
dd0y 1N0A o g 2| g
6
i LOlY oy o
_ e in vas 108 1805
= sng-0,J _
ssedfg IS S ¥ A
On_> R <
Weoss 3 P iR anig
an|
2s05v0s = 0ad/iSdA :
L} |
c0sL 8l 205, 0595vas > s uoalb
OdA 0ad/SdA NOW usall
8SA O3HA g~ pe!
pai
€16
/A.'ﬂl. otuid
'ﬂ. NVYO3S-SA oruid :
2L0L V6EELY T AA| INIA|  @NIA| LnOA E>+ Buneg vor| Bupjuelg
535 SA Yy v vy « A"
v| 9| 8] o a s o 2 L <]
ash 4I_T>8m> _! | 2088 8 Buyoums
62 e |ee N
T = o Bono TR uj 03pIA
sng ¢ =
i |_| T8 Q > 1nQ 0sp|
33/034 (1] ZLNOA 6F 0 09PIA
eNl |ve
L 10jeI0UBD) 1N )¢ il —
i3 9 JodiseL TN e Sl N S
AV1d T - y06.
g-v00/ INI 8¢ SaA X X X
Hed-03pIA <o>m_ NS6SHYT [rovonis
SA 4 9l St ol
1LNOA 2LNOA bnid juo.4
San a4 WoJj 08pIA
56+
Bnid yuoi4




GB 108 “ VR120 Circuit descriptions and List of abbreviations

FV STV6401
11 7904
FV SCL BUS
9 IC
SDA
oL
Y ary j " 5
PB-Head
<> YoecYvon  § ist
Scart1
1951 AL ]
] SYCA Audio-Part Fv 1701
Audio In 1 246 AN ANt 76| N1 PLAY
vV oy AIN2- AINF 78| IN2 *L 96 =AMLP - AMLP} 3| MODULATOR
> TUMOD
Audio Out 1 13 _qAOUTI phFV 80f NG RECEE | A71595M Y oo
Y 7004-A
Front plug
" Heraos3 |10
AIN2 1o 0 7911
AINF > .
Front plug L > \L_d\ AIN~2 AINF
\ AINF 13 ”
— MON gf
- AMLP_ 5 0
> | 4 _AOUTI
Audio In2 26 g AIN2 - AIN2 -3 : Lt
DEC __ 10
Audio Out 2 13 g AOUT2 AIN1: ) 0’\L_4
- _| 15 gAOUT2
L AF1 A -
Scart2 = 1
1952
6
I0-Block diagram 2 Scart-Audio-Mono
& . ]
FV 1701 L L FOME notfor 0SD
FOME
MODULATOR DE e FOME
TUMOD
s 5/ i zl = VS 7004-B
24 2 Y L4 2
2 LA71595M SYCAVideo-Part
i VINT 5g|  INt |—
= - IN2 L iy Testpict, FFP
VFV 36 estpict. 26
o |N3\P e Generator -
- Y
Sy
oat 2y »’ﬂ By VPO 7502 o
— — K VSB 18 SDAS652
8 _ 8SCt Y o
Switching - 1723
VINY = 5 ypass
Video In A Dy Bl s
A vouT
19 VouT
Video Out -¢ -t
AMLP
Audio Out | " - ‘ > >
246, AINT 2y 2y
Audofn! = vPsPDC S (17 7502 VS_SEC £ 15 7072
] PB-Head SDAS5650)] LA7339A
PN VPS/PDC VS-SECAM
7 5
- SYCA Audio-Part Fosus
FV VEV ANt 76| IN1 PLAY SCL SDA
{o 78 N2 96>AMLP
FV —
- o 80 N3 REC/EE 7004-A
AFV AFV LA71595M

QMB1 10-Block diagram 1 Scart-Audio-Video-Mono




"o 10

VR120

Circuit descriptions and List of abbreviations

9.13 Simple Blockdiagram FM Audio / Linear Audio processing
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9.14 List of abbreviations

Signal Description Application

5V_1WSTBY | +5V analog in < 1W mode PS AIO1 AIO2 DE FOME
5V_STBY +5V analog in STDBY mode PS AlO2 DE FV VPO 10
5VA +5V analog PS AF FM FV VS VPO
5VD +5V digital PS AIO1 DE

5VS +5V analog for power on reset stage DE

5VS1 +5V analog for head wheel position DE

7NEG -7V |/O-switches supply 10
8SC1 Scart 1 pin 8 output AlO1 10
8SC1L Scart 1 pin 8 output low AlO1 10
8SC1M Scart 1 pin 8 output medium AlO1 10
8SC2 Scart 2 pin 8 input AlO1 10
9-14VM2 Capstan motor supply, switched PS DE

9VA +9V analog PS AF

9VASW +9V analog stereo PS FM To)
10SC12 Scart 1/2 pin 10 in/out P50 AlO1 10
14AL +14V analog PS AL

14VMA1 +14V for threading- and headmotor PS AIO1 DE AL 10
18VNEG -18V display supply PS AlO2 10
33V +33V for tuner tuning voltage PS FV

2FSC 2 fold sub carrier frequency VS VPO
AEH1 Audio erase head AL

AEH2 Audio erase head AL

AFC Automatic frequency control AlO1 FV

AFL Audio FM Stereo left AF FM

AFR Audio FM Stereo right AF FM

AFV Audio-Frontend AL FM FV

AGC Automatic gain control AlOA FV

AH1 AudioFM-Head-1 AF VS

AH2 AudioFM-Head-2 AF VS

AHC AudioFM-Head-Common AF VS

AIN1 Audio input scart 1 AL 10
AIN1L Audio input scart 1 left AF To)
AIN1R Audio input scart 1 right AF 10
AIN2L Audio input scart 2 left AF To)
AIN2R Audio input scart 2 right AF 10
AINF_AIN2 Audio input front/scart 2 AL 10
AINFL Audio left from front connector AF 10
AINFR Audio right from front connector AF 10
AMCO Audio to the modulator AF FV

AMLP Audio mono playback AF AL FV

AMLR Audio mono record AF AL

AOUT1L Audio output from scart 1, left AF 10
AOUT1R Audio output from scart 1, right AF 10
AOUT2L Audio output from scart 2, left AF 10
AOUT2R Audio output from scart 2, right AF 10
APH Audio playback head AL

ARH Audio record head AL

BLANKING Blanking pulse RGB loopthrough 10
BLUE Blue signal between scart 1/2 10
CAP Capstan control voltage AlO1 DE

CREV Capstan reverse AlO1 DE

(o13]| Colour system information AlO1 VS

CSRP Chroma-SEC-Rec-Playback VS

CSW 8V/14V switching for capstan motor PS AIO1
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Signal Description Application

CSYNC Composite sync pulse AlO1 VS

CTL1 CTL-Synch-1 DE AL

CTL2 CTL-Synch-2 DE AL

DEC Audio switching voltage AIN1/AFV 10
DECK_INIT Init switch AlO1

DRUM Head motor speed phase signal AlO1 DE

ENVC Envelope comparator signal AlO1 VS

FFP Feature frame pulse AlO1 VS

FGD Capstan tacho pulse digital AlO1 DE

FMPV FM video playback VS

FOME Follow Me (video signals equal) AlO1 EFOME
FSC Sub carrier frequency VS

FTA Threading tacho DE

FTAD Threading tacho digital AlO1 DE

GREEN Green signal between scart1/2 10
GND Ground PS AIO1 DE AF 10
GNDAF Ground on C650/651 AF

GNDAIO Ground on C601 AF AL 10
GNDAL Ground on C603 AL

GNDALA1 Ground on C602 AL

GNDD Ground digital PS AIO1 AIO2

GNDDE Ground digital deck AlO1 DE

GNDEO Ground on C601 AL

GNDFMS Ground FM FM

GNDFOME Ground FOME on C530 FOME
GNDFV Ground FV-ZF FM FV 10
GNDKEY Ground key AlO2

GNDLED Ground led PS AIO1

GNDM1 Ground capstan motor PS DE

GNDS Ground for DE-CTL ampl. DE

GNDVIO Ground video 10 FV VS VPO 10 FOME
GNDVPO Ground VPO on C500/501 VPO
GNDVS Ground VS on C602/603 AF AL VS
GNDVARI Ground front cinch 10
HEHI Heater for displaytube high PS AlO2

HELO Heater for displaytube low PS AlO2

HP1 Head-Puls-1 AlO1 VS

HSC Head switch puls SP / LP AlO1 VS
IHWSTBY Inverse < 1W switch PS AIO1

ILED LED-tower supply AlO1

IPOR Inverse power on reset AlO1 AIO2 DE

IREV Erase oscillator on/off AlO1 AL VS

IRR IR receiver pulse AlO1 AlO2

1S1 Audio switching voltage AINF/AIN2 10
KEY_IN Key matrix voltage AlO1 AlIO2

KEY_LED Key led front shuttle AlO1

LH1 Longplay-Head-1 VS

LHT’ Longplay-Head-1’ VS

LH2 Longplay-Head-2 VS

LH2’ Longplay-Head-2’ VS

MON Blanking loop through scart 1/2 10
MOTA1 Scanner motor 1 phase DE

MOT2 Scanner motor 2 phase DE

MOT3 Scanner motor 3 phase DE
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Signal Description Application

MTA_CROT Audio mute / Colour rotation on/off AlO1 AL VS

OFP Frame pulse AlO1 VPO

PBH PB-switch VS

PG_FG Head wheel position/-speed AlO1 DE

PGIN Scanner-Motor-Pulse DE

PSS PAL or secam-L AlO1 FV

RECP Record protection AlO1

RED/C Red signal between scart 1/2 10

RMHI REC-Mute/HeadPuls-Audio AlO1 AF

SATCO Satelite control signal AlO1

SB1 Secam band 1 AlO1 FV

SCL 1IC bus clock AlO1 AlIO2 DE AF FM FV VS VPO IO

SDA IIC bus data AlO1 AlO2 DE AF FM FV VS VPO 10

SDA-VS 1IC bus data filtered to VS VS

SFS Sound filter switch AlO1 FV

SH1 Standard play-Head-1 VS

SHT’ Standard play-Head-1’ VS

SH2 Standard play-Head-2 VS

SH2' Standard play-Head-2’ VS

SIF2 Sound-interfrequency FM FV

STBY Stand by switch PS AIO1 AlIO2 DE

SYNC Control track pulse AlO1 DE

TAE Tape end detection AlO1

TAS Tape start detection AlO1

THIO Threading motor in/out AlO1 DE

TMO Threading motor on/off AlO1 DE

TRIA-ALM Tracking audio / audio level indication AlO1 AF

TRIV Tracking information video AlO1 VS

VBS Video input VS 10

VFV Video from frontend FV VS IO FOME

VIN1 Video input scart 1 I0 FOME

VISS Control sync pulse inversion AlO1 DE

VMOD Video to the modulator FV 10

VOUT Video from OSD part VPO 10

VREC Video record from 1/O VS VPO

VSB Video from signal electronics VS VPO

W_R Control track write/read AlO1 DE

WTL Wind tacho left DE

WTLD Wind tacho left digital AlO1 DE

WTR Wind tacho right DE

WTRD Wind tacho right digital AlO1 DE

4 AF Audio FM Processing page 73 h
AL Audio Linear page 72
AlO1 Central Control page 66
AlO2 Display Control page 65
DE Deck Electronics page 67
FM Audio Stereo Nicam page 70
FV Frontend page 69
FOME Follow me page 78
10 In/Out page 77
PS Power Supply page 64
VPO OSD, VPS/PDC page 76
L VS Video Signal Processing page 74 )
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10.1

10.1.1

Tape deck

Drive assembly

This tape deck has three motors; one providing precision
drive for the scanner unit; the second providing direct drive
for the capstan and belt drive for the reel tables; the third
motor drives the lift and tape threading/dethreading
operations.

Special features are:

— Quick start

— Short winding time

— Automatic cleaning of video heads by cleaning roller

To obtain a high repair standard we have developped a
range of service kit's. These kit's covers the spare parts
which are engaged together.

The tape deck’s sensors are located on the motherboard
underneath the tape deck, and included in its circuitry, lay out
and parts list.

Deck parts replacement

The procedure for the removal and refitting of the following
parts is described; only the lift, the scanner, the capstan
motor and the A/C head are fixed by screws.

All the other deck assembly parts are held only by snap
hooks.

For the replacement of parts on the underside of the tape
deck, remove the tape deck from the motherboard.

Manual extraction of cassette:

If, after the Eject button has been pressed, the drive does not
unthread and eject the cassette, the dethreading/eject
operation can also be carried out manually by turning the
wheel at the rear of the threading motor.

Figure 10-1

IMPORTANT:

After each repair has been carried out in the drive assembly,
the first operation after repairing must be to bring the
cassette compartment into ,eject” position by hand.

Tape deck o Jes 113

Auxiliary tools for deck adjustment:

Tentelometer

Tentelometer 4822 395 90584

| =

Tool for tapetension adjustment 4822 395 50188

Handle 4822 256 90493

600 gf-cm 4822 395 90232

Torquemeter:
90 gf-cm 4822 395 80196

Post adjustment screwdriver 4822 395 50275

Testcassette 4822 397 30103
Nylon gloves 5322 395 94022
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10.1.2 Deck layout diagram

Deck in position ,threaded out“. The following diagrams
indicate the relative position of the gearwheels and levers
when the deck is in the threaded out (cassette-compartment
down) position.

Top view

Pos. 46
Cam shaft

Pos. 24 ! (
Loading
arm left Pos. 25 d \ o9
Loading Pos. 31 ] Z
arm right Reverse lever ’
. A / /s

Pos. 27
Loading gear

Underside view

Pos. 45
Cam wheel

WV for full Ioaded wind

Pos. 113
Cam wheel Pos. 112
tension Tension

lever

Pos. 111
gear Cam wheel
reverse

Pos. 129
Reverse kicker
"optional"

10.1.3 The lift

Refitting the lift compartment:

Ensure the lift compartment is down and gear A is rotated
one click stop anticlockwise from the down position.

The removal and refitting of the lift can be carried out in all
deck positions with the exception of ,eject” (ensure that gears
103/105 are free and if present the cassette loader gear 2
pos.105 is positioned to the rear).

To remove the lift:

Free the holding bracket ( see figure 10-2 ) by rotating it up
and back from the upper end.

Unscrew the 4 screws on the underside of the deck.
Carefully remove the lift vertically, noting the position of the
record protect operating lever.

Figure 10-2



10.1.4 Scanner replacement

10.1.5

Removal:

Nylon gloves should be worn when handling the head disc.
Remove the deck from the set/mobo.

Unscrew the three scanner screws on the underside of the
deck.

Pull out the scanner from the top. ( see figure 10-3)

Scanner screws
(3 pcs.)

Top view Underside view

Figure 10-3

Installation:

Insert the scanner (with protective cover) carefully from top.
PCB and flex foil to the rear.

Be shure that the scanner is engaged to the referenc pin
located on the chassis.

Turn the tape deck, holding the scanner in the deck by hand
and fix it by use of the tree scanner screws.

Remove carefully the protective cover from top.

After replacing the scanner, carry out the following
adjustments and checks:

Head switching puls.

Writing current adjustment.

Tape path alignment.

Check and adjust if necessary.

A/C Head (Combi head) (Pos. 36)

Remove the fixing spring (A) ( see figure 10-4 )

Remove the fixing screw and replace the A/C head.

Use a new fixing spring (included with new A/Chead) for
reassembly.

After the A/C head has been replaced, all adjustments
described in paragraph “A/C Combi head” and paragraph
10.2.2 have to be carried out.

tilt screw

fixing screw
height screw

azimut screw

Figure 10-4
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10.1.6 Threading motor (Pos. 38)

Remove the belt and disconnect the connector plug.
Remove the threading motor from the motor supports ( see
figure 10-5).

During reassembly ensure that the threading motor is
correctly located in the front and rear supports.

Figure 10-5

10.1.7 Capstan motor (Pos. 127)

Remove the tape deck.

Remove the belt (pos.126) on the underside;

Remove the three capstan motor fixing screws ( see figure
10-6 ) and withdraw the capstan motor downward from the
drive assy.

The reassembly is carried out in reverse order. Make sure
that the capstan is free of grease.

chassis

capstanmotor

Figure 10-6
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10.1.8

10.1.9

Pressure roller (Pos. 37)

Remove the tape deck.

Unhook and remove the pressure roller tension spring.
Release the pressure roller guide (pos. 41) from the guide in
the threading motor holder by pressing the top of the motor
guide rearwards and rotating the pressure roller guide
assembly clockwise by approximately a quarter of a turn (
see figure 10-7 ). The pressure roller and guide can now be
lifted clear.

Figure 10-7

Ensure that no grease from the pressure roller guide gets to
the capstan or pressure roller.
The reassembly is carried out in reverse order.

Roller unit right (Pos. 26)

Remove the tape deck.

Compress the two snap hooks by means of a pair of tweezers
and remove the roller assy from the roller unit right ( see
figure 10-8 ).

Unhinge the loading arm right fromthe holding plate and push
the latter towards the front of the deck to remove from the
guide (right).

NOTE:

During reassembly ensure the link from 25 is engaged in the
hole of the holder plate 26.

After replacing the roller unit (right), the tape path has to be
checked, and adjusted if necessary.

pairof
tweezers

Figure 10-8

10.1.10 Roller unit left (Pos.23)

Set the drive assy to ,Eject” position.

Unhook the tension arm spring (pos. 11), to avoid the tension
arm spring being pre-loaded.

At the bottom side of the drive assy remove the tension lever
(pos.112).

Compress the two snap hooks by means of a pair of tweezers
and remove the roller assy (A) from the plate (B).

Unhinge the loading arm (left) from the holding plate and
remove the latter downward from the drive assy through the
recess in the chassis ( see figure 10-9 ).

The reassembly is carried out in reverse order.

NOTE :

During reassembly

1. Place the carriage holding plate in the assembly with the
half-round cutout nearest the rear of the deck.

2. When the loading arm is refitted ensure the pin on the
underside of 23 is through the link of 24B.

After replacing the roller unit (left) the tape path has to be
checked ( see division 10.2.1 Tape path), and adjusted if
necessary.

Figure 10-9
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10.2 Adjustments Adjustment:
Adjust the left and right roller units to make the tracking signal
Adjustments must not be made in the service position. TRIV straight and flat as possible ( see figure 10-11 ).

10.2.1 Tape path A/C Combi head

Tilt angle adjustment
Set the drive to feature mode (e.g. +7)

Adjustment :

By means of the tilt angle adjusting screw move the tape until
the lower edge just touches the tape guide A1 ( see figure 10-
12 ) the tape must not be distorted at the lower edge (by
pressing onto guide).

tilt screw

azimut screw

Tape guide

Capstan wheel

Tape guide
Excenter for (Reverse lever)

Figure 10-10
Roller left unit/roller unit right X - distance
Pressure roller
Preparation: TAPE
Connect one input of a dual trace oscilloscope to observe the
tape sync pulse CTL. The other input (DC coupled) to Figure 10-12

observe the tracking information TRIV.

Trigger the oscilloscope externally on the head pulse HP1 Adjustment of the azimuth angle and the head height:

(“SWIN”). . . . Connect an oscilloscope to the linear Audio output.
Playback the black and white section of the alignment test Play the section of the test cassette with the audio signal 400
tape. Hz.

Set the deck in the condition where the video heads are

running along the upper edge of the tracks only by: adjustment screw

* Callthe service test program (see chapter 5.2 Service Play the section of the test cassette with the audio signal 8
test program). KHz.

e Activate manual tracking (service test program step 03)
and watch the tape sync pulse move to the left in relation
to the TRIV signal.

* Note the extreme left hand position reached by the sync
pulse, repeat as necessary.

e Stop the movement of the pulse when the TRIV signal
reduces to 1/2 to 2/3 maximum amplitude by pressing the
normal play button. A noisy picture (disturbances) is
visible on the TV set and the CTL pulse should be to the
left of the display.

The recorder will hold this position until the service test

program step 03 is left.

This condition works only if X-distance is adjusted.

Adjust for maximum output voltage by means of the height

Adjust to maximum output voltage by means of the azimuth
adjustment screw ( see figure 10-12).

If necessary, repeat this procedure

Check the tilt angle adjustment

If the tape path was completely out of adjustment or if several
components in the tape path have been replaced, it is
possible, that the adjustments described in paragraph “Roller
left unit/roller unit right” and paragraph “A/C Combi head”
have to be repeated several times.

10.2.2 Adjustment of the horizontal distance (x-distance)

Before this adjustment is carried out, insert the test cassette

ideo head (start from Eject position). Call the service test program
T~~~ _[v_ === Tope (tracking value will take up its nominal position) and press the
Lplay“ button.
icture is visible Playback the black/white part of the test cassette.)
from foil side Display the TRIV signal on an oscilloscope (DC-coupled) and
— adjust for maximum voltage by means of the excentric screw
Entry  —Scanner ruler Exit ( see figure 10-12).

ONa s
s =\ [ TRIV
l CTL
NOM position
: Trigger

- 20 msec -

Figure 10-11
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10.2.3 Brake band and tape tension

Due to further development it is no longer necessary to make
theseadjustments after replacement of the brake band.

If the brake band or tape tension are completely misadjusted,
set them to a center position; set the drive to ,play“ and adjust
the brake band until the edge of the elbow of the tape tension
arm is aligned with the left inner edge of the left guide ( see
figure 10-13).

Guiding left

, 05"

tension arm

Brakeband adjusting
Tapetension adjustment

Figure 10-13

10.2.4 Friction clutch control check

Set the drive to ,Play” position.

Place the torquemeter on the right reel.

Turn the capstan motor to move the right reel clockwise.
Keep turning, until the indication at the torquemeter no longer
changes ( see figure 10-14).

The torque has to be 10,5 mNm +/-25% (105gFcm +/-25%)

10.2.5 Reverse brake control

Set the drive to ,Reverse” position.

Place a torquemeter on the right reel and turn the latter
counterclockwise, until the reel just starts to flip.

The value indicated at the torquemeter has to be 7mNm +/-
3mNm (70 gFcm +/-30gFcm) ( see figure 10-14 ).

Figure 10-14

Lift assy
Pos. 150
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In order to make the replacement of the deck parts easier, the snap hooks are marked with an arrow.

TOP VIEW

Head ampl. holder Cleaning roller Cam wheel reverse

Damping roller \ ; -

Erase head

4 > Threading motor

Loading arm right Pressure roller guide

Loading arm left Cam shaft

Roller unit left [T Intermediate lever

Roller unit right Pulley shaft
Tensionarm ——___ | f > R Clip
Reel table left Slider gear
Brake band Worm shaft
Record protection spring e
. Main brake left Main brake right Reel table right
Record protection lever Swivelling plate Reverse brake
UNDERSIDE VIEW
Lift screws (4 pcs.) Scanner screws
(3 pcs.)
Cassette loader trigger Prism left

Prism right Tension lever

Tension crank

Cam wheel lever

Flap holder Cam wheel tension

Init flap N_ @ - 5 | Chassis mounting spring

Reverse kicker
*) optional

Clutch lever spring Brake gear right Clutch lever Light prism
Clutch Main slider Brake gear left

Chassis mounting spring
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10.3 Deck exploded view (TOP)

EEEN 5322 390 10096 Oil
4822 390 20154 Grease

Cleaning set:
4822 390 80166 Isopropanol
4822 466 91591 Cleaning cloth
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10.4 Deck exploded view (BOTTOM)
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4822 390 80166 Isopropanol
4822 466 91591 Cleaning cloth

Cleaning set:

126
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10.5 Mechanical parts list

KITS Code
Pos. Description number
LIPIQlS U 4822
1 |Rec. protection lever 402 10202
(with spring)
2 |Chassis mounting 492 71022
spring (2x)
5 [Main brake left P
6 [Main brake spring (2x) P
9 |Damping roller *) 528 70782
10 _|Main brake right P
11 _|Tension arm spring 492 33317
12 _|Tension crank 403 70551
13 |Slip ring U
14 |Tension band P
15 |Tension arm 403 70547
16 _|Erase head 249 10522
17 _|Swivelling gear U
18 |Brake gear (2x) U
19 |Swivelling plate U
20 |Reel table (S) U
20a_|Reel table (T) U
21 |Headamplifier holder
22 |Bracket
23 |Roller unit left 528 70771
24 |lLoading arm left
25 |Loading arm right
26 _|Roller unit right 528 70772
27 |Loading gear
30 |Reverse clip Q
31 _|Reverse lever Q
32_|Intermediate lever Q
34 |Scanner assy. 2/0 4803
(Head disc and motor) 218 00011
34 |Scanner assy. 2/0-LP 4803
(Head disc and motor) 218 00021
34 |Scanner assy. 4/0 4803
(Head disc and motor) 218 00031
34 |Scanner assy. 4/2 4803
(Head disc and motor) 218 00041
35 _|Cleaning roller 528 70773
36 |A/C Head (with clip 249 10468
and screws)
37 |Pressure roller 528 70774
(with spring)
38 |Threading motor 361 10809
39 |Threading belt 358 20421
40 |Motor holder
41 |Pressure roller guide S
42 |Reverse brake P
44 |Slider gear S
45 |Cam wheel S
46 |Cam shaft S
47 |Pulley shaft 528 81462
48 |Worm shaft S
49 |Chassis mounting clip
50 |WD-holder

KITS Code
Pos. Description number
BIIILIPIQISIT|U 4822
101 |Cassette loader trigger L
102 [Clip L
103 |Cassette loader gear1 L
104 [Cassette loader spring L
105 _|Cassette loader gear2 L
106 _|Spindle 535 93277
111 |Cam wheel reverse B
112 |Tension lever T
113 |Cam wheel tension B
114 |Clutch lever 403 70549
(with spring)
115 |Clutch 528 20736
116 |Changing gear |
117 |Double gear |
118 [Light prism T
119 |Init flap and holder T
120 |Cam wheel lever T
121 |S-VHS lever T
122 |Prism rihgt T
123 |Prism left T
125 |Main slider T
126 |Driving belt 358 31166
127 |Capstan motor 361 10805
(with screws)
129 |Reverse kicker with 522 20451
transmission gears *)
128 |Gear pulley |
150 |Lift 443 64112
KIT |B 310 31955
KIT |I 310 31963
KIT |L 310 32116
KIT |P 310 32191
KIT |Q 310 10658
KIT |S 310 10661
KIT |T 310 10662
KIT U 3103 109 09190
*) optional

Um eine hohen Reparaturstandard zu gewahrleisten sind mit Aus-
nahme von Kit T immer alle im Kit enthaltenen Teile zu tauschen.

In order to guarantee a high repairstandard all spare parts included
in a kit have to be replaced with the exception of kit T.

Per una riparazione garantita ocorre sostituire tutti i pezzi contenuti
nei kit, fatta eccetione per il kit T.

Para obtener un estandar de reparaciones elevado,es necesario
cambiar todas las partes contenidas en el kit, la Unica exception es
para el kit T.

A fin d’obtenir un standard de réparations élevé, toutes les piéces
de rechange incluses dans un kit sont a remplacer, exception faite
du kit T.

Om een hoge reparatiekwaliteit te waarbogen moeten, met
uitzondering van kit T, altijd alle zich in een kit bevindende
onderdelen worden vervangen.
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Engineer's remarks:
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11. Exploded views

11.1 Exploded view set

2—

239

== |

g 2422 128 02922
(2422 128 02497)

& 2422 128 02842

1




11.2 Set Parts List

Exploded views VR120 “ m

Pos | Service Code |Description

1 | 310313892410 |FRAME ASSY 2SCART 435 mm sets
3103 138 90120 |FRAME ASSY STEREO 380 mm sets
3103 138 91710 |FRAME ASSY 2SCART 380 mm sets
3103 138 91700 |FRAME ASSY 1SCART 380 mm sets

2 | 310314122800 |BRACKET 380 mm sets
3103 141 23740 |BRACKET 435 mm sets

3 | 310310420960 |SNAP CATCH

6 | 310318400830 [FOOT

7 | 310310042400 |SCREW 3,5X16

8 | 310310042530 |SCREENING SCREW

11 | 3103104 01530 |WD-HOLDER

12 | 3103104 25950 |CINCH COVER
3103 104 25890 |CINCH COVER SAT

14 | 8622666 10101 |VCR SAT MOUSE

22 | 3103 14123810 |COVER VR120, 402, 520
3103 141 23680 |COVER VR170, 220, 270x, 420, 57x, 620, 622, 670x
3103 141 23790 |COVER VR720, VR870x
3103 141 23590 |COVER VR627
3103 141 23070 |COVER SBx, xxDV30

23 | 3103100 42640 |SCREW 3,5X10 SILVER
3112 400 40220 |SCREW 3,5X10 BLACK

30 | 3103107 61760 |DISTANCE HOLDER DECK

36 | 251107650014 |SCREW 3X12

50 | 310311102560 |SPRING

60

3103 104 20110

DISTANCE HOLDER MOBO
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Service Code

Description Control Panel pos 20

Service Code

Description Lift Flap pos 6

3103 138 92280
3103 138 92420
3103 138 92730
3103 138 92620
3103 138 92640
3103 138 92650
3103 138 92660
3103 138 92690
3103 138 92290
3103 138 92720
3103 138 92740
3103 138 92770
3103 138 92780
3103 138 92790
3103 138 92830
3103 138 92840
3103 138 92850
3103 138 92880
3103 138 92890
3103 138 92950
3103 138 92910
3103 138 92870
3103 138 92900
3103 138 92340
3103 138 93030
3103 138 93040
3103 138 93050
3103 138 92920
3103 138 93000
3103 138 93060
3103 138 93070
3103 138 92930
3103 138 92940
3103 138 92960
3103 138 92980
3103 138 92990
3103 138 93010
3103 138 93090
3103 138 93100
3103 138 92190
3103 138 93110
3103 138 92630
3103 138 92670
3103 138 92680
3103 138 92210
3103 138 93130
3103 138 93140
3103 138 93170
3103 138 93200
3103 138 93180
3103 138 93250
3103 138 93260
3103 138 93220
3103 138 93190
3103 138 93270
3103 138 93230
3103 138 92300
3103 138 93280
3103 138 93240
3103 138 93290
3103 138 93300
3103 138 93310

CONTROL PANEL VR120
CONTROL PANEL VR170/02/58
CONTROL PANEL VR170/07
CONTROL PANEL VR170/39
CONTROL PANEL VR220/02/58
CONTROL PANEL VR220/07
CONTROL PANEL VR220/39
CONTROL PANEL VR270B/02/07/58
CONTROL PANEL VR270B/39
CONTROL PANEL VR270W/02/07/58
CONTROL PANEL VR270W/39
CONTROL PANEL VR402/58
CONTROL PANEL VR420/02/58
CONTROL PANEL VR420/39
CONTROL PANEL VR520/02
CONTROL PANEL VR520/07
CONTROL PANEL VR520/16/58
CONTROL PANEL VR570/02
CONTROL PANEL VR570/07
CONTROL PANEL VR570/16/58
CONTROL PANEL VR570/39
CONTROL PANEL VR572/02
CONTROL PANEL VR572/16
CONTROL PANEL VR620/02
CONTROL PANEL VR620/07
CONTROL PANEL VR620/16/58
CONTROL PANEL VR620/39
CONTROL PANEL VR622/02
CONTROL PANEL VR622/16
CONTROL PANEL VR627/02
CONTROL PANEL VR627/16
CONTROL PANEL VR670B/02/16/58
CONTROL PANEL VR670B/07
CONTROL PANEL VR670B/39
CONTROL PANEL VR670W/02/16/58
CONTROL PANEL VR670W/07
CONTROL PANEL VR670W/39
CONTROL PANEL VR720/02
CONTROL PANEL VR720/07
CONTROL PANEL VR720/16/58
CONTROL PANEL VR720/39
CONTROL PANEL VR870CC/02/16/58
CONTROL PANEL VR870CC/07
CONTROL PANEL VR870CC/39
CONTROL PANEL VR870L/02/16/58
CONTROL PANEL VR870L/07
CONTROL PANEL VR870L/39
CONTROL PANEL SB140/03
CONTROL PANEL SB140/38
CONTROL PANEL SB145/03
CONTROL PANEL SB145/11
CONTROL PANEL SB445/11
CONTROL PANEL SB445/38
CONTROL PANEL SB645/03
CONTROL PANEL SB645/11
CONTROL PANEL SB645/38
CONTROL PANEL SB745/03
CONTROL PANEL SB745/11
CONTROL PANEL SB745/38
CONTROL PANEL 20DV30/39
CONTROL PANEL 45DV30/39
CONTROL PANEL 65DV30/39

3103 178 33150
3103 178 33250
3103 178 35090
3103 178 33300
3103 178 33370
3103 178 33520
3103 178 33330
3103 178 33870
3103 178 33550
3103 178 34790
3103 178 33920
3103 178 34970
3103 178 35340
3103 178 35350
3103 178 33900
3103 178 34510
3103 178 34720
3103 178 33600
3103 178 33020
3103 178 34040
3103 178 34310
3103 178 33660
3103 178 34780
3103 178 33680
3103 178 33690
3103 178 34060
3103 178 34800
3103 178 34160
3103 178 34810
3103 178 34980
3103 178 33730
3103 178 34820
3103 178 35110
3103 178 34430
3103 178 34570
3103 178 34590

LIFT FLAP VR120

LIFT FLAP VR170/02/07/58
LIFT FLAP VR170/39

LIFT FLAP VR220

LIFT FLAP VR270x, VR670x
LIFT FLAP VR402/58

LIFT FLAP VR420

LIFT FLAP VR520/02

LIFT FLAP VR520/07/16/58
LIFT FLAP VR570/02

LIFT FLAP VR570/07/16/58
LIFT FLAP VR570/39

LIFT FLAP VR572/02

LIFT FLAP VR572/16

LIFT FLAP VR620/07/16/39/58, VR622/16
LIFT FLAP VR627/02

LIFT FLAP VR627/16

LIFT FLAP VR62x/02

LIFT FLAP VR720/02

LIFT FLAP VR720/07/16/39/58
LIFT FLAP VR870x

LIFT FLAP SB140/03

LIFT FLAP SB140/38

LIFT FLAP SB145/03

LIFT FLAP SB145/11

LIFT FLAP SB445/11

LIFT FLAP SB445/38

LIFT FLAP SB645/03

LIFT FLAP SB645/11

LIFT FLAP SB645/38

LIFT FLAP SB745/03

LIFT FLAP SB745/11

LIFT FLAP SB745/38

LIFT FLAP 20DV30/39
LIFT FLAP 45DV30/39
LIFT FLAP 65DV30/39
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AKP35

for VR870x
Pos | Service code |Description Pos | Service code |Description

4 | 3103 178 29460 [FOOT 18 | 3103 178 34270 [FOOT VR627

5 | 2511 076 50014 [SCREW 3X12 3103 104 27650 |FOOT VR620, 622

7 | 3103 111 02450 [LEG SPRING 41 | 3103 178 34170 |AV-COVER FR VR620, 622

10 | 3103 110 01560 |WORDMARK VR120, 402,520 3103 178 33700 |AV-COVER GB VR620, 622
3103 110 01570 |WORDMARK VR170,270x,57x,670x 3103 178 34200 |AV-COVER GB VR627
3103 110 01550 |WORDMARK VR220,420,62x,720 3103 178 33080 |AV-COVER GB VR720
3103 110 01580 |WORDMARK VR870x 3103 178 34690 |AV-COVER FR VR720

11 | 2511 076 50012 [SCREW 3X8 3103 178 34300 |CINCH DOOR VR870x

12 | 3103 104 27640 |SIDE CAP RIGHT VR620, 622 3103 198 89270 |ACP35/AKP35 CONN / KEY PRINT
3103 178 34250 |SIDE CAP RIGHT VR627 3103 198 89280 |AKP36 KEYPRINT

13 | 3103 104 27630 |SIDE CAP LEFT VR620, 622
3103 178 34260 |SIDE CAP LEFT VR627
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12. Spare parts list

MOBO

Various

0005 3103104 25900 DISPLAY HOLDER

0007 3103107 61690 TACHO HOLDER

0008 3103107 61840 TACHO HOLDER

0020 3103150 12050 SENSORHOLDER

0021 3103107 61680 SENSORHOLDER

0022 3103150 12050 SENSORHOLDER

1001 242254301125 CRYSTAL 4.43MHz

1101 2422128 02497 SWITCH long

1101 2422128 02922 SWITCH long

1105 2422128 02497 SWITCH

1108 2422128 02497 SWITCH

1109 2422128 02842 SWITCH short

1118 2422128 02842 SWITCH

1119 2422128 02497 SWITCH

1119 2422128 02922 SWITCH

1122 2422128 02842 SWITCH

1123 2422128 02497 SWITCH

1123 2422128 02922 SWITCH

1125 2422128 02497 SWITCH

1125 2422128 02922 SWITCH

1127 2422128 02497 SWITCH

1127 2422128 02842 SWITCH

1127 2422128 02922 SWITCH

1152 2422128 02497 SWITCH

1152 2422128 02922 SWITCH

1153 2422128 02497 SWITCH

1153 2422128 02922 SWITCH

1156 2422 128 02497 SWITCH

1157 2422128 02842 SWITCH

1157 2422128 02497 SWITCH

1157 2422128 02922 SWITCH

1158 2422128 02922 SWITCH

1158 2422128 02497 SWITCH

1160 2422 128 02497 SWITCH

1163 2422128 02842 SWITCH

1163 2422128 02497 SWITCH

1163 2422128 02922 SWITCH

1170 242254300056 CRYSTAL 32.768kHz

1171 242254300761 CRYSTAL 16MHz

1201 2422128 02842 SWITCH

1203 2422128 02497 SWITCH

1204 2422128 02922 SWITCH

1204 2422128 02497 SWITCH

1205 2422128 02497 SWITCH

1205 2422128 02922 SWITCH

1209 2422128 02922 SWITCH

1209 2422128 02497 SWITCH

1213 2422128 02497 SWITCH

1213 2422128 02922 SWITCH

1213 2422128 02842 SWITCH

1216 2422128 02497 SWITCH

1217 2422128 02497 SWITCH

1217 2422128 02842 SWITCH

1217 2422128 02922 SWITCH

1221 2422128 02497 SWITCH

1222 2422128 02842 SWITCH

1222 2422128 02497 SWITCH

1222 2422128 02922 SWITCH

1253 2422128 02497 SWITCH

1253 2422128 02922 SWITCH

1300A 310310023910 MAINS PLUG

1301A 3103 138 86490 FUSE T1.25A

1302A 2422 549 43073 SURGE PROTECT

1304A 2422086 10919 PROT 125mA

1306A 2422086 10956 PROT 1.6A

1308A 2422086 10955 PROT 1.25A

1309A 2422086 10514 FUSE T100mA

1501A 2422086 10919 PROT 125mA

1701 3112297 12180 TUMOD TP926 MK2
BOOSTER

1702 242254290081 TUMOD TCBZ4-002A BG/I/
DK

1703 2422549 44341 OFWK9656M PAL/SEC

1704 2422549 42273 OFWJ1980M PAL |

1704 2422549 42068 OFWG3956M SEC/NIC

1704 2422549 41518 OFWG1961M PAL/MONO

1704 2422549 41801 OFWG1984M PAL/
STEREO

1704 9322042 72682 OFWK3953M PALI/
SECAM

1704 2422 549 42004 OFWK2955M for K1

1705 2422549 42391 FILTER TPW 6,0/6,5MHz
PAL I

1705 2422549 41595 FILTER 5.5MHz PAL BG

1705 2422549 41433 FILTER 6.5MHz SEC

1706 2422549 42824 FILTER 5,5MHz PAL BG

1706 2422 549 42825 FILTER 6,0MHz PAL |

1706 2422549 42826 FILTER 6,5MHz SEC

1707 2422549 42826 FILTER 6,5MHz SEC

1707 2422 549 42825 FILTER 6,0MHz PAL |

1760 242254301119 CRYSTAL 4MHz

1761 2422543 00781 CRYSTAL 18.432MHz

1766 2422 549 42826 FIL CER 6MHz 5 EFCT-
YS5 KB

1801 3103107 90110 SWITCH ASSY

1802 310310790110 SWITCH ASSY

1911 2422 025 14521 CONNECTOR 11 PIN

1912 2422 025 16933 CONNECTOR 9 PIN

1941 2422 026 04294 PHONES CONNECTOR

1946 3103 107 20720 CAPSTAN CONNECT

1947 2422 025 14512 CONNECTOR 3 PIN

1948 2422025 14515 CONNECTOR 6 PIN

1951 310310024010 SCART SOCKET 7133

1952 3103 10024210 SCART SOCKET 7135

1954 3103 100 24250 TRIPLE PIN JACK

1955 2422 025 14515 CONNECTOR 6 PIN

1956 2422 026 05087 CINCH CONNECTOR

1961 2422 025 09405 CONNECTOR 2 PIN

1965 2422 025 14516 CONNECTOR 7 PIN

1969 2422 025 14532 CONNECTOR 3 PIN

1982 2422 025 16742 CONNECTOR 8 PIN

-

2000 319802341040 100 nF 25V

2001 319801731030 10 nF 50V

2002 319801731030 10 nF 50V

2003 3198029 31090 10 uF 25V

2004 319801731030 10 nF 50V

2005 3198023 41040 100 nF 25V

2006 3198029 31090 10 uF 25V

2007 319801701030 10 nF 50V

2008 3198017 32230 22 nF 25V

2009 319801721050 1 uF 16V

2010 319801721050 1 uF 16V

2011 3198017 32230 22 nF 25V

2012 319801731030 10 nF 50V

2013 319801731030 10 nF 50V

2014 3198 024 44730 47 nF 50V

2015 319801731030 10 nF 50V

2016 319801731030 10 nF 50V

2017 319801721050 1 uF 16V

2018 3198023 41040 100 nF 25V

2019 3198029 31090 10 uF 25V

2020 319802931090 10 uF 25V

2021 319801701040 100 nF 16V

2022 3198029 31090 10 uF 25V

2023 319801721050 1 uF 16V

2024 3198029 04790 47 uF 6.3V

2025 319801731030 10 nF 50V

2026 3198023 41040 100 nF 25V

2027 319801721050 1 uF 16V

2028 319801701040 100 nF 16V

2029 319802341040 100 nF 25V

2030 319801731030 10 nF 50V

2031 319801724740 470 nF 16V

2032 3198016 32790 27 pF 50V

2033 319801731030 10 nF 50V

2034 319801731020 1 nF 50V

2035 319802922290 22 uF 16V

2036 3198029 31090 10 uF 25V

2037 319801721050 1 uF 16V

2038 319802321040 100 nF 25V

2039 319801721050 1 uF 16V

2040 319801731030 10 nF 50V

2041 319802554780 4.7 uF 50V

2042 319801731040 100 nF 16V

2043 319802931090 10 uF 25V

2044 319801721040 100 nF 50V

2045 319801701040 100 nF 16V

2046 3198017 32210 220 pF 50V

2047 3198016 04780 4.7 pF 50V

2048 2022 552 05334 180 pF 50V

2049 319801731030 10 nF 50V

2050 3198016 32290 22 pF 50V

2051 2238861 14391 390 pF 50V

2052 3198 016 33310 330 pF 50V

2053 319801731030 10 nF 50V

2054 3198017 31030 10 nF 50V

2055 3198016 32790 27 pF 50V

2056 3198016 34790 47 pF 50V

2071 3198017 31030 10 nF 50V

2072 3198016 31510 150 pF 50V

2073 319802921010 100 puF 16V

2074
2075
2076
2077
2079
2080
2082
2083
2084
2085
2086
2087
2088
2089
2090
2096
2097
2170
2171
2173
2174
2175
2176
2177
2178
2179
2180
2181
2182
2300
2301
2302
2303
2304
2305
2308
2309
2310
2311
2312
2313
2314
2315
2316A
2317A
2318A
2319
2325
2327
2328
2459
2460
2461
2462
2463
2464
2465
2466
2467
2468
2469
2470
2471
2472
2473
2474
2475
2476
2477
2479
2480
2481
2482
2483
2484
2485
2486
2487
2488
2490
2500
2501
2502
2503
2504
2505
2506
2507
2509

2022 552 05335
3198 017 31030
3198 023 41040
3198 017 31040
3198 016 38290
3198 016 31010
3198 017 31030
3198 017 31030
3198 029 31090
3198 017 24740
3198 017 31030
3198 016 36810
3198 017 21050
3198 017 32230
3198 016 32210
3198 017 31040
3198 016 31090
3198 029 04790
3198 023 21040
3198 023 21040
2020 025 90019
3198 016 31890
3198 016 31590
3198 016 02290
3198 016 32290
3198 017 24740
3198 017 31030
3198 023 41040
3198 029 24790
3198 017 31040
3198 025 51090
2020 558 90442
3198 017 33320
2020 558 90442
2020 021 91536
2022 318 00108
2020 021 91332
2020 021 91529
2020 021 91527
2020 021 91528
3198 025 01020
3198 023 21040
3198 017 31030
2022 330 00014
2020 554 90127
2020 021 91525
3198 025 51090
3198 017 31030
3198 017 31040
2238 910 15649
3198 017 32230
2022 552 05448
3198 029 21010
2022 020 00625
3198 017 21040
3198 023 41040
3198 017 34730
3198 017 34730
3198 017 34730
2022 552 05236
3198 017 31040
3198 029 21010
3198 017 31040
3198 017 02230
3198 017 01030
3198 017 21040
3198 016 01010
3198 017 01040
3198 017 33330
3198 017 34720
3198 017 02220
3198 029 24790
3198 017 21040
3198 017 31030
3198 017 31030
3198 023 41040
3198 017 04720
3198 025 31010
3198 029 31090
3198 025 31010
3198 029 02210
3198 023 41040
3198 023 41040
3198 023 41040
3198 017 24740
3198 017 34730
2238 910 15649
3198 016 31210
3198 017 31020

220 pF 50V
10 nF 50V
100 nF 25V
100 nF 16V
82 pF 50V
100 pF 50V
10 nF 50V
10 nF 50V
10 puF 25V
470 nF 16V
10 nF 50V
680 pF 25V
1 uF 16V
22 nF 25V
220 pF 50V
100 nF 16V
10 pF 50V
47 uF 6.3V
100 nF 25V
100 nF 25V
220 mF 5.5V
18 pF 50V
15 pF 50V
22 pF 50V
22 pF 50V
470 nF 16V
10 nF 50V
100 nF 25V
47 uF 16V
100 nF 16V
10 puF 50V
47 pF 2kV
3.3 nF 50V
47 pF 2kV
330 puF 16V
47 nF 250V
47 uF 50V
22 uF 50V
100 uF 10V
560 pF 6.3V
1000 pF 6.3V
100 nF 25V
10 nF 50V
100 nF 275V
2.2 nF 250V
18 uF 385V
10 uF 50V
10 nF 50V
100 nF 16V
100 nF 25V
22 nF 25V
150 nF 50V
100 uF 16V
220 uF 16V
100 nF 50V
100 nF 25V
47 nF 16V
47 nF 16V
47 nF 16V
5.6 nF 50V
100 nF 16V
100 uF 16V
100 nF 16V
22 nF 50V
10 nF 50V
100 nF 50V
100 pF 50V
100 nF 16V
33 nF 16V
4.7 nF 50V
2.2 nF 50V
47 uF 16V
100 nF 50V
10 nF 50V
10 nF 50V
100 nF 25V
4.7 nF 50V
100 uF 25V
10 uF 25V
100 uF 25V
220 uF 6.3V
100 nF 25V
100 nF 25V
100 nF 25V
470 nF 16V
47 nF 16V
100 nF 25V
120 pF 50V
1 nF 50V



Spare parts list VR120 [ 12. JGB 129 |

2530
2531
2532
2533
2534
2535
2536
2537
2601
2602
2603
2604
2605
2606
2607
2608
2609
2610
2611
2612
2613
2614
2615
2616
2617
2618
2619
2620
2621
2623
2624
2625
2626
2627
2628
2630
2631
2632
2633
2650
2651
2652
2653
2654
2655
2656
2657
2658
2659
2660
2661
2662
2663
2664
2665
2666
2667
2668
2669
2670
2671
2672
2673
2674
2675
2676
2678
2679
2680
2681
2700
2701
2702
2703
2704
2705
2706
2707
2708
2709
2710
2712
2713
2714
2715
2718
2719
2720
2721
2722
2723
2724
2725
2726

3198 023 41040
3198 029 31090
3198 017 32220
3198 017 32220
3198 016 31810
3198 016 31810
3198 017 21050
3198 017 21050
3198 023 41040
3198 029 22290
3198 029 24790
3198 023 41040
3198 023 41040
3198 023 41040
3198 029 24790
3198 017 31030
3198 029 24790
3198 029 31090
3198 023 41040
3198 017 21050
3198 029 31090
3198 023 21040
3198 016 33310
3198 017 31020
3198 017 32220
3198 017 34730
2022 552 05341
3198 029 24790
3198 017 31030
3198 016 31020
3198 029 21010
2020 300 90611
3198 017 34720
2022 552 05234
3198 029 22290
3198 017 31030
3198 017 32220
3198 017 21050
3198 029 31090
3198 029 31090
3198 029 31090
3198 023 41040
3198 017 36820
3198 017 31030
3198 029 24790
3198 029 31090
3198 017 42240
3198 017 42240
3198 017 42240
3198 029 52280
3198 017 42240
3198 017 42240
3198 029 52280
3198 017 42240
3198 017 42240
3198 017 42240
3198 017 22250
3198 017 22250
3198 023 21040
3198 017 42240
3198 029 31090
3198 029 52280
3198 029 21010
3198 017 32230
3198 029 24790
3198 017 21050
3198 017 31040
3198 029 31090
3198 017 36820
3198 029 04790
3198 016 31090
2020 021 91355
3198 023 21040
3198 029 22290
3198 016 34710
3198 017 31030
3198 029 31090
3198 023 21040
3198 017 42240
2020 552 94914
3198 023 41040
3198 017 01020
3198 016 31210
3198 016 32210
3198 029 52280
3198 017 32230
3198 029 22290
2020 021 91527
3198 023 41040
3198 016 34710
3198 023 41040
3198 017 31030
3198 017 21040
3198 029 52280

100 nF 25V
10 puF 25V
2.2 nF 50V
2.2 nF 50V
180 pF 50V
180 pF 50V
1 uF 16V

1 uF 16V
100 nF 25V
22 uF 16V
47 uF 16V
100 nF 25V
100 nF 25V
100 nF 25V
47 uF 16V
10 nF 50V
47 uF 16V
10 puF 25V
100 nF 25V
1 uF 16V
10 puF 25V
100 nF 25V
330 pF 50V
1 nF 50V
2.2 nF 50V
47 nF 16V
820 pF 50V
47 uF 16V
10 nF 50V
1 nF 25V
100 uF 16V
27 nF 50V
4.7 nF 50V
3.9 pF 50V
22 uF 16V
10 nF 50V
2.2 nF 50V
1 uF 16V
10 puF 25V
10 uF 25V
10 puF 25V
100 nF 25V
6.8 nF 50V
10 nF 50V
47 uF 16V
10 uF 25V
220 nF 16V
220 nF 16V
220 nF 16V
2.2 uF 50V
220 nF 16V
220 nF 16V
2.2 uF 50V
220 nF 16V
220 nF 16V
220 nF 16V
2.2 uF 10V
2.2 uF 10V
100 nF 25V
220 nF 16V
10 uF 25V
2.2 uF 50V
100 uF 16V
22 nF 25V
47 uF 16V
1 uF 16V
100 nF 16V
10 puF 25V
6.8 nF 50V
47 uF 6.3V
10 pF 50V
2.2 uF 50V
100 nF 25V
22 uF 16V
470 pF 50V
10 nF 50V
10 puF 25V
100 nF 25V
220 nF 16V
8.2 pF 50V
100 nF 25V
1 nF 50V
120 pF 50V
220 pF 50V
2.2 uF 50V
22 nF 25V
22 uF 16V
100 uF 10V
100 nF 25V
470 pF 50V
100 nF 25V
10 nF 50V
100 nF 50V
2.2 uF 50V

2727 319801631010 100 pF 50V
2728 319801631010 100 pF 50V
2760 3198 017 33320 3.3 nF 50V
2761 319801731040 100 nF 16V
2763 319801636810 680 pF 25V
2764 319801731030 10 nF 50V
2765 319801731040 100 nF 16V
2766 3198 029 31090 10 pF 25V
2767 319801731030 10 nF 50V
2768 3198 02931090 10 pF 25V
2769 3198 029 31090 10 pF 25V
2770 3198 01724740 470 nF 16V
2771 3198 016 34790 47 pF 50V
2772 3198 016 36810 680 pF 25V
2773 3198 017 33320 3.3 nF 50V
2775 319801731030 10 nF 50V
2776 3198 02554780 4.7 uF 50V
2778 3198 01724740 470 nF 16V
2779 3198 01724740 470 nF 16V
2780 2022552 05344 4.7 nF 50V
2781 319801724740 470 nF 16V
2782 3198 02924790 47 pF 16V
2783 319801731040 100 nF 16V
2784 3198 016 34790 47 pF 50V
2785 3198 01724740 470 nF 16V
2786 3198 01724740 470 nF 16V
2787 3198 016 33380 3.3 pF 50V
2788 3198 016 33380 3.3 pF 50V
2789 3198 01731030 10 nF 50V
2790 3198 029 31090 10 pF 25V
2791 319801731030 10 nF 50V
2792 3198 016 34790 47 pF 50V
2793 319801731020 1 nF 50V
2794 319801731020 1 nF 50V
2795 319801631590 15 pF 50V
2800 319801731040 100 nF 16V
2801 319801632210 220 pF 50V
2802 3198 017 32220 2.2 nF 50V
2803 3198 02532210 220 uF 25V
2805 319801732220 2.2 nF 50V
2809 3198 02921010 100 uF 16V
2812 3198 016 33390 33 pF 50V
2814 3198 016 36890 68 pF 50V
2815 3198 016 36890 68 pF 50V
2901 319801731040 100 nF 16V
2902 3198 02924790 47 pF 16V
2903 3198 02931090 10 pF 25V
2904 3198 02931090 10 pF 25V
2905 3198 02341040 100 nF 25V
2906 3198 016 32290 22 pF 50V
2907 3198 023 41040 100 nF 25V
2908 3198 02931090 10 puF 25V
2909 3198 02321040 100 nF 25V
2910 3198 02341040 100 nF 25V
2911 3198 02341040 100 nF 25V
2912 3198 02321040 100 nF 25V
2913 3198 02341040 100 nF 25V
2914 3198 02341040 100 nF 25V
2916 3198 016 34710 470 pF 50V
2917 319801604710 470 pF 50V
2918 319801704710 470 pF 50V
2919 319801634710 470 pF 50V
2920 319801704710 470 pF 50V
2921 319801634710 470 pF 50V
2922 3198 029 31090 10 pF 25V
2923 3198 029 02210 220 uF 6.3V
2924 3198 016 36890 68 pF 50V
2926 319801631010 100 pF 50V
2927 319801601010 100 pF 50V
2930 319801731020 1 nF 50V
2931 319801731020 1 nF 50V
2932 319801601010 100 pF 50V
2933 319801631010 100 pF 50V
1

3000 319802132220 2.2 k 0.063W
3001 3198 021 31520 1.5 k 0.063W
3002 319801101820 1.8k0.17W
3003 319802132220 2.2 k 0.063W
3004 3198 02131020 1k 0.063W
3005 319802131020 1k 0.063W
3006 3198 02138220 8.2 k 0.063W
3007 3198 021 33920 3.9 k 0.063W
3008 3198 02132250 2.2 M 0.063W
3009 212010891451 1kO0.1W
3010 319802131020 1k 0.063W
3011 319802131010 100 R 0.063W
3012 319802151010 100 R 0.1W
3013 319801103910 390 R0.17W
3014 3198 02133920 3.9 k 0.063W
3015 3198 02133910 390 R 0.063W
3016 2120108 92621 2.7k 1%

3017
3018
3019
3020
3021
3022
3023
3024
3025
3026
3027
3028
3029
3030
3031
3032
3070
3071
3072
3073
3074
3075
3076
3078
3079
3082
3083
3084
3085
3086
3087
3088
3089
3091
3092
3094
3095
3108
3108
3110
3112
3112
3115
3115
3116
3119
3119
3120
3120
3135
3135
3136
3140
3140
3140
3140
3141
3142
3142
3146
3150
3152
3154
3157
3159
3161
3163
3170A
3171
3172
3173
3174
3175
3176
3300
3302
3303
3305
3306
3307A
3308A
3309
3312
3314
3315
3316A
3318A
3319
3320
3321
3324A
3325A
3326
3327

2120 108 92618
3198 021 31020
2322 156 26801
2322 704 64702
3198 021 31510
3198 011 01020
3198 021 34730
3198 011 04730
3198 021 32210
3198 021 31050
3198 021 51080
3198 021 31510
3198 021 31050
3198 021 33330
3198 021 52250
3198 021 36810
3198 021 31020
3198 011 04730
3198 021 31520
3198 021 38220
2120 108 92514
3198 021 31040
3198 021 31030
3198 021 31830
3198 021 36810
3198 011 03320
3198 021 31020
3198 021 32230
3198 021 32730
3198 021 32720
3198 021 31030
2120 368 90124
2120 368 90119
3198 021 38220
3198 011 04730
3198 021 31230
3198 021 36810
3198 021 54730
3198 021 34730
3198 021 34730
3198 021 31040
3198 021 51040
3198 021 31040
3198 021 34710
3198 021 34730
3198 021 31040
3198 021 31080
3198 021 31080
3198 021 34710
3198 021 33920
3198 021 31080
3198 021 31080
3198 021 35620
3198 021 34710
3198 021 32220
3198 021 31080
3198 021 34710
3198 021 38220
3198 021 31830
3198 021 34730
3198 021 31830
3198 021 31830
3198 021 31830
3198 021 33920
3198 021 38220
3198 021 38220
3198 021 35620
2120 106 90603
3198 021 31830
3198 021 32210
3198 021 31080
3198 021 34730
3198 021 31030
3198 021 31080
2120 108 92624
3198 011 02210
3198 021 31030
3198 021 52240
2120 108 92624
2322 205 33229
2120 106 90633
2322 156 23309
3198 021 51080
2322 156 21508
3198 012 32230
2322 205 33229
2322 207 33102
3198 011 04780
3198 011 03340
3198 021 32240
2322 242 13335
2322 242 13335
2120 103 90018
3198 011 01820

1.8k 1%

1k 0.063W
680 R 1%

4.7 k 0.063W
150 R 0.063W
1k0.17W

47 k 0.063W
47 k0.17W
220 R 0.063W
1M 0.063W
1R

150 R 0.063W
1M 0.063W
33 k 0.063W
22MO0.1W
680 R 0.063W
1k 0.063W
47 k0.17W
1.5k 0.063W
8.2 k 0.063W
15k 1%

100 k 0.063W
10 k 0.063W
18 k 0.063W
680 R 0.063W
3.3k 0.17W
1k 0.063W
22 k 0.063W
27 k 0.063W
2.7 k 0.063W
10 k 0.063W
22 k POT

1k POT

8.2 k 0.063W
47 k0.17W
12k 0.063W
680 R 0.063W
47 k0.1W

47 k 0.063W
47 k 0.063W
100 k 0.063W
100 k 0.1W
100 k 0.063W
470 R 0.063W
47 k 0.063W
100 k 0.063W
1R 0.063W
1R 0.063W
470 R 0.063W
3.9 k 0.063W
1R 0.063W
1R 0.063W
5.6 k 0.063W
470 R 0.063W
2.2 k 0.063W
1R 0.063W
470 R 0.063W
8.2 k 0.063W
18 k 0.063W
47 k 0.063W
18 k 0.063W
18 k 0.063W
18 k 0.063W
3.9 k 0.063W
8.2 k 0.063W
8.2 k 0.063W
5.6 k 0.063W
470 R

18 k 0.063W
220 R 0.063W
1R 0.063W
47 k 0.063W
10 k 0.063W
1R 0.063W
4.7k1%

220 R0.17W
10 k 0.063W
220k 0.1W
4.7k1%

22 R FUSE
100R

33 R 1%

1R

1.5R1%

22 k 3W

22 R FUSE

1k FUSE NFR25H

47R0.17W
330k 0.17W
200 k 0.063W
3.3M

3.3 M

220 R
1.8k0.17W
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3328
3329
3330
3331
3332
3334
3336
3343
3344
3345
3347
3350
3351
3352
3353
3459
3460
3461
3462
3463
3464A
3465
3466
3467
3468
3470
3471
3472
3473
3474
3475
3476
3477
3478
3479
3480
3481
3482
3484
3485
3486
3489
3490
3502
3503
3504
3505
3506
3507
3508
3509
3510
3512
3521
3530
3531
3532
3533
3534
3535
3536
3537
3538
3539
3540
3541
3542
3543
3544
3545
3546
3547
3548
3549
3550
3601
3602
3603
3604
3605
3606
3607
3608
3609
3610
3611
3612
3613
3614
3615
3616
3617
3619
3621

2322 156 23309
3198 011 04730
3198 021 34710
2322 156 21508
3198 021 34710
319801101210
2120 108 92632
3198 021 31040
3198 021 32230
3198 021 34730
3198 021 51080
3198 021 31040
3198 021 31030
3198 021 31030
3198 021 34720
3198 021 32210
3198 021 52230
3198 021 54710
3198 021 34710
3198 021 34710
2322 205 33228
2322 193 95074
3198 021 34710
3198 021 51080
3198 021 58230
3198 021 32210
3198 021 34720
3198 021 33310
3198 021 35620
3198 021 54730
3198 011 01830
3198 011 01040
2120 101 74274
2120 101 74274
3198 021 32250
3198 011 03910
3198 011 03330
3198 011 03330
3198 011 01030
3198 011 04720
3198 011 01030
3198 011 03910
2120 108 93963
3198 021 36830
3198 021 38210
3198 011 01010
319801101010
3198 021 38210
3198 021 33320
2120 108 91725
3198 021 53320
3198 011 04790
3198 011 04790
3198 021 31010
3198 021 34720
3198 021 31040
3198 021 32230
3198 021 31530
3198 021 34720
3198 021 34720
3198 021 32220
3198 021 32220
3198 021 34720
3198 021 31060
3198 021 31060
3198 021 33330
3198 021 33330
3198 021 33330
3198 021 33330
3198 021 33330
3198 021 33330
3198 021 31030
3198 021 53940
3198 021 31030
3198 021 31030
3198 021 34730
3198 011 04730
3198 021 38220
3198 021 38220
3198 021 32250
3198 021 32730
3198 021 33320
319801101210
319801101210
3198 021 31030
3198 021 33320
3198 021 34750
3198 021 33390
3198 021 31830
3198 021 32240
3198 021 34720
3198 021 34720
3198 021 31030
3198 021 32230

33R 1%

47 k0.17W
470 R 0.063W
1.5R 1%

470 R 0.063W
120 R 0.17W
33k 1%

100 k 0.063W
22 k 0.063W
47 k 0.063W
1R

100 k 0.063W
10 k 0.063W
10 k 0.063W
4.7 k 0.063W
220 R 0.063W
22k 0.1W
470 R 0.1W
470 R 0.063W
470 R 0.063W
2.2 R NFR25
0.47R

470 R 0.063W
1R

82k 0.1W
220 R 0.063W
4.7 k 0.063W
330 R 0.063W
5.6 k 0.063W
47 k0.1W

18 k0.17W
100 k 0.17W
270k

270k

2.2 M 0.063W
390 R 0.17W
33k0.17W
33k0.17W
10k 0.17W
4.7k017W
10k 0.17W
390 R 0.17W
200k 0.1W
68 k 0.063W
820 R 0.063W
100 R 0.17W
100 R 0.17W
820 R 0.063W
3.3 R 0.063W
270k 0.1W
3.3k 0.1W

47 R0.17W
47 R0.17W
100 R 0.063W
4.7 k 0.063W
100 k 0.063W
22 k 0.063W
15 k 0.063W
4.7 k 0.063W
4.7 k 0.063W
2.2k 0.063W
2.2k 0.063W
4.7 k 0.063W
10 M 0.063W
10 M 0.063W
33 k 0.063W
33 k 0.063W
33 k 0.063W
33 k 0.063W
33 k 0.063W
33 k 0.063W
10 k 0.063W
390k 0.1W
10 k 0.063W
10 k 0.063W
47 k 0.063W
47 k0.17W
8.2k 0.063W
8.2 k 0.063W
2.2 M 0.063W
27 k 0.063W
3.3 R 0.063W
120 R 0.17W
120 R 0.17W
10 k 0.063W
3.3 R 0.063W
4.7 M 0.063W
33 R 0.063W
18 k 0.063W
200 k 0.063W
4.7 k 0.063W
4.7 k 0.063W
10 k 0.063W
22k 0.063W

3622
3623
3624
3625
3626
3627
3629
3630
3631
3632
3633
3634
3635
3636
3637
3638
3639
3640
3641
3642
3644
3650
3651
3652
3653
3654
3655
3656
3657
3658
3659
3660
3661
3700
3701
3702
3703
3704
3705
3706
3707
3708
3709
3710
3711
3712
3714
3715
3715
3716
3717
3718
3719
3720
3721
3722
3723
3724
3725
3726
3727
3728
3729
3730
3731
3732
3733
3734
3762
3763
3764
3765
3766
3767
3768
3769
3770
3771
3775
3776
3796
3797
3798
3799
3800A
3801
3802
3803
3804
3805A
3806
3807
3808
3809

3198 021 31230
3198 021 32220
3198 021 35610
2120 368 90126
3198 021 34730
3198 021 38220
3198 021 31230
3198 021 31090
3198 021 32290
3198 021 31230
3198 021 32220
3198 021 34730
3198 021 33330
3198 021 53940
3198 021 31510
2120 109 09158
3198 021 34730
3198 021 35610
3198 021 36810
3198 021 32230
3198 021 31040
2120 108 92633
3198 011 01010
3198 011 01010
3198 021 31020
3198 021 33330
3198 021 32720
3198 021 33330
3198 021 32720
3198 021 34710
3198 021 34750
3198 021 31040
3198 021 51040
3198 021 34710
3198 021 33930
3198 021 31040
3198 021 31830
3198 021 33330
3198 011 06810
3198 021 33310
2120 368 90124
3198 021 51830
3198 021 31540
3198 021 32210
3198 021 33320
3198 021 31020
3198 021 51010
3198 021 53310
3198 021 52210
3198 011 02220
3198 021 32720
3198 021 32220
3198 021 36820
3198 021 34710
3198 021 34720
3198 021 51010
3198 021 31010
3198 021 32230
3198 021 34710
3198 011 01020
3198 021 35620
3198 021 35620
3198 021 35620
2120 368 90126
3198 011 04710
3198 021 33310
3198 021 32720
3198 021 31510
3198 021 35620
3198 021 90030
3198 021 34730
3198 011 01010
3198 011 01010
3198 011 01010
3198 021 35620
3198 011 01010
3198 021 31020
2120 108 91686
3198 021 54710
3198 021 34710
3198 021 31020
3198 011 01020
3198 011 01020
3198 011 01020
2120 106 90597
3198 021 32730
3198 011 04780
3198 021 32220
3198 021 35630
2120 106 90597
3198 021 54730
3198 021 31040
3198 011 03310
3198 011 03310

12 k 0.063W
2.2k 0.063W
560 R 0.063W
100 k POT

47 k 0.063W
8.2 k 0.063W
12 k 0.063W
10 R 0.063W
22 R 0.063W
12 k 0.063W
2.2k 0.063W
47 k 0.063W
33 k 0.063W
390 k 0.1W
150 R 0.063W
15R

47 k 0.063W
560 R 0.063W
680 R 0.063W
22 k 0.063W
100 k 0.063W
39k 1%

100 R0.17W
100 R0.17W
1k 0.063W
33 k 0.063W
2.7 k 0.063W
33 k 0.063W
2.7 k 0.063W
470 R 0.063W
4.7 M 0.063W
100 k 0.063W
100 k 0.1W
470 R 0.063W
39 k 0.063W
100 k 0.063W
18 k 0.063W
33 k 0.063W
680 R 0.17W
330 R 0.063W
22 k POT

18 k 0.1W
150 k 0.063W
220 R 0.063W
3.3 R 0.063W
1k 0.063W
100 R0.1W
330 R0.1W
220 R 0.1W
22k0.17W
2.7 k 0.063W
2.2k 0.063W
6.8 k 0.063W
470 R 0.063W
4.7 k 0.063W
100 R0.1W
100 R 0.063W
22 k 0.063W
470 R 0.063W
1k0.17W

5.6 k 0.063W
5.6 k 0.063W
5.6 k 0.063W
100 k POT
470 R0.17W
330 R 0.063W
2.7 k 0.063W
150 R 0.063W
5.6 k 0.063W
jumper

47 k 0.063W
100 R0.17W
100 R 0.17W
100 R0.17W
5.6 k 0.063W
100 R 0.17W
1k 0.063W
7.5k

470 R 0.1W
470 R 0.063W
1k 0.063W
1k0.17W
1k0.17W
1k0.17W

10 R FUSE
27 k 0.063W
47R017W
2.2k 0.063W
56 k 0.063W
10 R FUSE
47 k 0.1W
100 k 0.063W
330 R0.17W
330 R0.17W

3810
3811
3812
3813
3814
3815
3816
3817
3818
3819
3820
3821
3822
3823
3824
3825
3826
3827
3828
3829
3830
3831
3832
3833
3834
3835
3836
3837
3838
3839
3840
3841
3842
3843
3844
3845
3846
3847
3848
3849
3850
3851
3852
3853
3854
3855
3856
3857
3858
3859
3860
3861
3862
3863
3864
3865
3866
3867
3868
3869
3870
3871
3872
3874
3875
3876
3878
3879
3880
3881
3882
3883
3885
3886
3887
3888
3889
3890
3891
3896
3897
3898
3899
3901
3901
3902
3903
3903
3904
3904
3905
3905
3906
3906

3198 011 03310
3198 011 03310
3198 011 08210
3198 021 31030
3198 021 32210
3198 021 33330
3198 011 04710
3198 011 04710
3198 021 36820
3198 011 01030
3198 011 04710
3198 011 01010
3198 021 34730
3198 021 34730
3198 011 01030
3198 011 01010
3198 021 31030
3198 011 01020
3198 021 31030
3198 021 31020
3198 021 32210
3198 021 32220
3198 021 31030
3198 011 01030
3198 021 34710
3198 011 08220
3198 011 01020
3198 011 01030
3198 011 01030
3198 021 51030
3198 021 31020
3198 021 31020
3198 011 08220
3198 021 31020
3198 011 01030
3198 021 31020
3198 011 01010
3198 021 32220
3198 011 01010
3198 021 34710
3198 011 01030
3198 011 02220
3198 011 02220
3198 021 34710
3198 021 32230
3198 021 32220
3198 011 02220
3198 021 31030
3198 011 01030
3198 021 31020
3198 021 34720
3198 021 34710
3198 011 04730
3198 021 31530
3198 021 34730
3198 021 31830
3198 021 31020
3198 011 01030
3198 011 01030
3198 021 31020
3198 021 31830
3198 021 31030
3198 021 51020
3198 021 31830
3198 021 34720
3198 021 34720
3198 021 32220
3198 021 31030
3198 021 31080
3198 021 51830
3198 011 01030
3198 021 32230
3198 021 51080
3198 011 03920
3198 021 32230
3198 021 32230
3198 021 31030
3198 011 01030
3198 021 34720
3198 021 34720
3198 021 34730
3198 021 31520
3198 011 01030
3198 021 32220
3198 021 51030
3198 021 37590
2122 551 00008
2322 574 10402
2122 551 00008
2322 574 10402
2122 551 00008
2322 574 10402
2322 574 10402
2122 551 00008

330 R0.17W
330 R0.17W
820 R0.17W
10 k 0.063W
220 R 0.063W
33 k 0.063W
470 R 0.17W
470 R 0.17W
6.8 k 0.063W
10k 0.17W
470 R 0.17W
100 R 0.17W
47 k 0.063W
47 k 0.063W
10k 0.17W
100 R 0.17W
10 k 0.063W
1k0.17W

10 k 0.063W
1k 0.063W
220 R 0.063W
2.2 k 0.063W
10 k 0.063W
10k 0.17W
470 R 0.063W
8.2k 0.17W
1k0.17W
10k 0.17W
10k 0.17W
10k 0.1W

1k 0.063W
1k 0.063W
8.2k 0.17W
1k 0.063W
10k 0.17W
1k 0.063W
100 R 0.17W
2.2k 0.063W
100 R 0.17W
470 R 0.063W
10k 0.17W
22k0.17W
2.2k0.17W
470 R 0.063W
22k 0.063W
2.2 k 0.063W
22k0.17W
10 k 0.063W
10k 0.17W
1k 0.063W
4.7 k 0.063W
470 R 0.063W
47 k 0.17W
15 k 0.063W
47 k 0.063W
18 k 0.063W
1k 0.063W
10k 0.17W
10k 0.17W
1k 0.063W
18 k 0.063W
10 k 0.063W
1k0.1W

18 k 0.063W
4.7 k 0.063W
4.7 k 0.063W
2.2 k 0.063W
10 k 0.063W

1 R 0.063W
18k 0.1W
10k 0.17W
22k 0.063W
1R

3.9k 0.17W
22k 0.063W
22 k 0.063W
10 k 0.063W
10k 0.17W
4.7 k 0.063W
4.7 k 0.063W
47 k 0.063W
1.5 k 0.063W
10k 0.17W
2.2k 0.063W
10k 0.1W

75 R 0.063W
VDR MAX 21V
VDR MAX 21V
VDR MAX 21V
VDR MAX 21V
VDR MAX 21V
VDR MAX 21V
VDR MAX 21V
VDR MAX 21V
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3907 212255100008 VDR MAX 21V
3907 232257410402 VDR MAX 21V
3908 232257410402 VDR MAX 21V
3908 212255100008 VDR MAX 21V
3909 212255100008 VDR MAX 21V
3909 232257410402 VDR MAX 21V
3910 3198 02131040 100 k 0.063W
3911 3198 021 31040 100 k 0.063W
3912 3198 021 37590 75 R 0.063W
3913 3198 02137590 75 R 0.063W
3914 3198 021 36820 6.8 k 0.063W
3915 232257410402 VDR MAX 21V
3915 212255100008 VDR MAX 21V
3916 3198 02156820 6.8 k 0.1W
3917 3198 021 34720 4.7 k 0.063W
3918 3198 021 36820 6.8 k 0.063W
3919 3198 02151040 100 k 0.1W
3920 319801106820 6.8k 0.17W
3921 3198 02137590 75 R 0.063W
3922 3198 01102210 220 R 0.17W
3923 3198 021 32210 220 R 0.063W
3924 3198 01102210 220 R 0.17W
3925 3198 02152210 220 R 0.1W
3926 3198 021 31040 100 k 0.063W
3927 3198 021 34720 4.7 k 0.063W
3928 3198 02134710 470 R 0.063W
3929 3198 02137590 75 R 0.063W
3930 3198 02132210 220 R 0.063W
3931 3198 021 32210 220 R 0.063W
3932 3198 021 32210 220 R 0.063W
3933 3198 02152210 220 R 0.1W
3934 3198 021 34710 470 R 0.063W
3935 3198 02134790 47 R 0.063W
3936 3198 02131030 10k 0.063W
3937 3198 021 34790 47 R 0.063W
3938 3198 02131020 1k 0.063W
3939 319801108210 820 R0.17W
3940 3198 021 32210 220 R 0.063W
3941 3198 021 32210 220 R 0.063W
3942 3198 021 33910 390 R 0.063W
3943 3198 02131030 10k 0.063W
3944 3198 021 36830 68 k 0.063W
3945 3198 021 36820 6.8 k 0.063W
3946 3198 021 34720 4.7 k 0.063W
3947 3198 021 34790 47 R 0.063W
3948 3198 02151010 100 R 0.1W
3949 319801101010 100 R0.17W
3953 319801101040 100k 0.17W
3954 3198 02151040 100 k 0.1W
3955 3198 02131040 100 k 0.063W
3957 212255100008 VDR MAX 21V
3957 232257410402 VDR MAX 21V
3958 212255100008 VDR MAX 21V
3958 232257410402 VDR MAX 21V
3959 212255100008 VDR MAX 21V
3959 232257410402 VDR MAX 21V
3960 212255100008 VDR MAX 21V
3960 232257410402 VDR MAX 21V
3961 319802151080 1R

3961 3198 02131510 150 R 0.063W
3962 319801106820 6.8 k0.17W
3962 319801101020 1kO0.17W
3963 3198 02151010 100 R 0.1W
3964 3198 02131010 100 R 0.063W
3965 3198 02131010 100 R 0.063W
3966 319801106820 6.8k 0.17W
3966 319801101020 1k0.17W
3967 3198 02151010 100 R 0.1W
5000 242253597877 10 uH

5001 242253597877 10 uH

5002 242253597877 10 uH

5003 242253597877 10 uH

5004 3198018 15690 56 puH

5005 319801811090 10 pH

5006 319801811010 100 uH

5007 242253594885 470 uH

5071 319801816880 6.8 uH

5072 242253597877 10 pH

5073 3198018 15690 56 uH

5074 3198 018 12290 22 uH

5075 319801812790 27 uH

5170 242253597877 10 uH

5300 3198 018 90020 BEAD 100mH z
5301A 3128 138 39060 MAINS TRANSFORMER
5302 319801821090 10 pH

5304 242253594639 10 uH

5305A 2422 549 44287 MAINS TER
5306A 242253594674 330 nH

5307 3198 01890080 COIL

5308 319801890080 COIL

5460A 242253594674 330 nH
5500 319801811090 10 uH

5501 319801811090 10 uH

5502 319801811090 10 uH

5600 310313824910 COIL ASSY

5601 2422549 44607 EMI100mH z 600RR
5602 2422 549 44607 EMI100mH z 600RR
5603 2422549 44607 EMI100mH z 600RR
5604 2422549 44607 EMI100mH z 600RR
5605 319801890080 COIL

5610 242253597877 10 uH

5650 319801826880 6.8uH

5651 319801812290 22 pH

5701 319801811590 15 uH

5701 319801811090 10 uH

5702 242254944162 COIL VAR

5703 319801890080 COIL

5704 242254944162 COIL VAR

5706 319801816880 6.8 uH

5707 242253597875 6.8 uH

5708 319801811090 10 uH

5709 319801890090 COIL

5710 319801813990 39 uH

5760 319801821090 10 uH

5761 319801821010 COIL

5762 319801821090 10 uH

5001 242253597877 10 uH

5004 242253594306 COIL

5905 319801890080 COIL

5906 319801890080 COIL

>+

6170 9322 15582667 IR SENSOR TSOP2236
6171 933624760133 BATS5

6300 9337234 20133 BYD33J

6301 932210346673 SBYV27-200

6302 932212671673 BYT42M

6304 933451580673 1N4003

6305 933451580673 1N4003

6306 933723400133 BYD33D

6307 319801010070 BAV21

6308 933723400133 BYD33D

6309 932212868682 SB360

6310 933838660673 1N4006GP

6311 933838660673 1N4006GP

6312 933838660673 1N4006GP

6313 933838660673 1N4006GP

6315 319801054780 BZX79-B4V7

6316 319801053980 BZX79-B3V9

6317 932212815685 MCL4148(TEGO)R
6460 310313887290 Kit: 2x Sens. + 1x LED
6601 932214552685 BZMS55-B7V5 R
6602 932212941685 BZM55C12

6702 934025520115 BA792

6760 319801010010 1N4148

6761 932212815685 DIO SIG MCL4148
6801 933624760133 BATS5

6802 934038640115 BZX284-C6V8
6802 9322 12938685 BZM55-C6V8
6803 932212938685 BZM55-C6VS8
6803 934038640115 BZX284-C6V8
6804 319801010010 1N4148

6805 319801010010 1N4148

6901 934038640115 BZX284-C6V8
6902 932203216673 MTZJ12C

6903 9322032 16673 MTZJ12C

6904 932212941685 BZM55C12

6905 934038640115 BZX284-C6V8
6905 932212938685 BZM55-C6V8
6906 9322 12938685 BZM55-C6V8
6907 932212941685 BZM55C12

6908 9340386 40115 BZX284-C6V8
6908 9322 12938685 BZM55-C6V8
6909 932212941685 BZM55C12

6910 932212941685 BZM55C12

6911 934038640115 BZX284-C6V8
6911 932212938685 BZM55-C6V8
6912 934038640115 BZX284-C6V8
6912 932212938685 BZM55-C6V8
6913 932212941685 BZM55C12

&L Bred

7002 933092111215 BFS20

7003 9330921 11215 BFS20

7004 820310703610 LA71595BM(TSAJ)
7005 319801042310 BC847BW

7006 319801042320 BC857BW

7008 319801042310 BC847BW

7009 319801044220 DTA124EU

7010 319801042310 BC847BW

7071
7072
7073
7075
7077
7170
7172
7300A
7301
7302A
7303
7306
7307
7308
7309
7310
7315
7316
7350
7351
7461
7462
7463
7464
7465
7466
7501
7502
7530
7531
7532
7601
7602
7603
7604
7606
7607
7608
7650
7701
7702
7703
7704
7705
7705
7706
7760
7761
7800
7801
7802
7803
7804
7807
7808
7809
7811
7812
7818
7818
7899
7899
7899
7904
7905
7906
7907
7908
7909
7910
7911
7912
7913
7914
9759

3198 010 42320
9322 147 59682
3198 010 42310
3198 010 42310
3198 010 42310
2722171 07186
3198 010 44320
9322 127 19682
9322 086 97676
9322 162 02687
9322 136 56682
9322 163 75685
3198 010 44320
3198 020 43430
3198 010 42310
3198 010 44320
3198 010 42310
3198 010 42320
3198 020 43530
3198 010 42320
3103 138 87290
3103 138 87290
9322 164 65668
9322 097 89682
9322 097 89682
9322 097 91682
3198 010 42320
9322 136 21668
9339 476 70668
3198 010 42310
3198 010 42310
3198 010 42310
9335 897 30215
9331 795 40126
9335 895 60215
3198 010 42310
9335 895 60215
3198 010 43240
9352 631 46557
9333 729 60653
3198 010 44320
3198 010 42310
3198 010 42320
9352606 11118
9352 621 13118
3198 010 42310
9352 640 81557
9322 147 97668
3198 010 42310
3198 010 42310
3198 010 42310
3198 010 42320
3198 020 43530
3198 010 42310
3198 010 42310
3198 010 44220
3198 010 42310
9331 795 40126
9322 120 64668
9322 121 51668
3103 165 13570
3103 165 13590
3103 165 13580
9322 124 28682
3198 010 42040
3198 010 42040
3198 010 42310
3198 010 42310
3198 010 42320
3198 010 42310
9333 729 60653
3198 010 42310
3198 010 43240
3198 010 42310
3198 021 90020

BC857BW

LA7339A

BC847BW

BC847BW

BC847BW

DISPLAY

DTC124EU

OPT CP TCET1101G
TL431ACZ-AP S

FET POW STP4NC60
MC44608P40

FET SIG SI2306DS(VISH)
DTC124EU

BC327-25

BC847BW
DTC124EU
BC847BW

BC857BW

BC337-25

BC857BW

Kit: 2x Sens. + 1x LED
Kit: 2x Sens. + 1x LED
M63100BFP(MITJ) L
OPT CP TCRT5000L
OPT CP TCRT5000L
OPT CP TCST1030L
BC857BW
SDA5652-2X
LM339DT

BC847BW

BC847BW

BC847BW

BC856B

BC327-40

BC846B

BC847BW

BC846B

BC817-40
TDA9605H/N2
HEF4053BT
DTC124EU
BC847BW

BC857BW
TDA9818T/V1 R
TDA9817T/V1 R
BC847BW
TDA9873HZ
MSP3415D-QG-B3
BC847BW

BC847BW

BC847BW

BC857BW

BC337-25

BC847BW

BC847BW
DTA124EU
BC847BW

BC327-40
M24C08-MN6
M24C16-MN6 (ST00) R
TMP93CT76F/AC3P1-xU
TMP93CW76F/AC3P7-xU
TMP93CW76F/AC3B1-xU
STV6401

BC847C

BC847C

BC847BW

BC847BW

BC857BW

BC847BW
HEF4053BT
BC847BW

BC817-40

BC847BW

JUMPER
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ACP1/ACP10 QBOE1/QBOG1 CABLES
Various Various
1950 2422025 14535 CONNECTOR 6PIN 1103 2422025 14535 CONNECTOR 6PIN 8001 310314026250 FFC 7POL TD1-1960
1951 310310024170 CINCH YELLOW 1106 3103 100 23840 CINCH WHITE 8002 310314027520 CABLE TREE TD2-1962
1952 310310024160 CINCH RED 1107 3103 10023830 CINCH RED 8003 310314026270 FFCTD3-1944 1710-1750
1953 310310024150 CINCH WHITE 1108 3103 10023820 CINCH YELLOW 8004 310314026280 FFCTD4-1930
8005 310314026430 FFC 1901-1945
i - 8006 310314026420 FFC 1103-1711
2401 222286114471 470 pF 2401 3198 016 04710 470 pF 50V 4822 32110886 MAINS CORD (+FUSE) for
2402 2238910 15649 100 nF 25V 2402 319801721040 100 nF 50V UK
2403 319801721050 1 uF 16V 2403 319801721050 1 puF 16V 4822 32110249 MAINS CORD
2404 222286114471 470 pF 2404 3198 016 04710 470 pF 50V 4822 320 50377 ANTENNA cable
2405 319801721050 1 uF 16V 2405 319801721050 1 pF 16V 4822 32163002 SCART CABLE
2406 2238910 15649 100 nF 25V 2406 319801721040 100 nF 50V
2412 2122551 00008 VDR MAX 21V 2410 2122551 00008 VDR MAX 21V
2411 2122551 00008 VDR MAX 21V SUB MODULES
2412 2122551 00008 VDR MAX 21V
—
3000 242254941993 IND FXD100M HZ600Q |-
3401 319802157590 75 R 0.1W 3103 198 82600 ACP1
3402 319802151050 1M 0.1W 3401 319802157590 75R 0.1W 3103 198 84520 ACP10
3403 319802151050 1M 0.1W 3402 319802151050 1M 0.1W 3103 198 89270 ACP35/AKP35
3404 319802154740 470k 0.1W 3403 319802151050 1M O0.1W 3103 198 89280 AKP36
3405 319802156840 680 k 0.1W 3404 3198 021 54740 470 k 0.1W 3103 198 84530 ASP10
3406 319802154720 4.7k 0.1W 3405 3198 02156840 680 k 0.1W 3103 198 69920 QBOE1
3407 319802154740 470k 0.1W 3406 3198 02154720 4.7k 0.1W 3103 198 69910 QBOGH1
3408 319802156840 680 k 0.1W 3407 3198 021 54740 470 k 0.1W 3103 198 68210 QKP21
3409 319802154720 4.7k 0.1W 3408 3198 02156840 680 k 0.1W
3410 319802151510 150 R 0.1W 3409 319802154720 4.7k 0.1W
3420 212255100008 VDR MAX 21V 3410 319802151510 150 R 0.1W
3421 212255100008 VDR MAX 21V 3903 3198 021 90020 CHIP jumper
3900 319802190020 CHIP jumper
3901 319802190020 CHIP jumper
3902 3198021 90020 CHIP jumper ——
3903 319802190020 CHIP jumper 5001 319601802210 220 pF
5002 319801802210 220 uF
e 5003 319801801010 100 pF
5004 3198018 01010 100 pF
5001 242253594342 220 uH 5005 2422549 41993 100mH z 600R
5002 242253594342 220 puH
5003 242253594338 100 puH
5004 242253594338 100 uH >+
6000 9322129 41685 BZM55C12
>+ 6000 9322 129 30673 BZM55C12 for QBOG1
only
6000 319801021290 BZX79-C12 6001 932212941685 BZM55C12
6000 934038700115 BZX284-C12for ACP10  |6001 9322129 30673 BZM55C12 for QBOG
only only
6001 319801021290 BZX79-C12 6002 932212941685 BZM55C12
6001 9340387 00115 BZX284-C12for ACP10  |6002 9322129 30673 BZM55C12 for QBOGH
only only
6002 319801021290 BZX79-C12 6003 9322129 41685 BZM55C12
6002 934038700115 BZX284-C12for ACP10  |6003 9322129 30673 BZM55C12 for QBOGH
only only
6003 319801021290 BZX79-C12
6003 9340387 00115 BZX284-C12 for ACP10
only ®
7001 3198 010 42080 BC848C
48 B 7002 3198 010 42080 BC848C
7001 319801042040 BC847C
7002 319801042040 BC847C




