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STUDER

SICHERHEIT UND ERSTE HILFE SAFETY AND FIRST AID SECURITE ET PREMIERS SECOURS

SICHERHEIT SAFETY SECURITE

Durch Entfernen von Gehauseteilen,
Abschirmungen etc. werden strom-
fithrende Teile freigeleat Aus die-
sem Grunde miissen die folgenden
Sicherheitsvorschriften  unbedingt
beachtet werden:

There are no user serviceable com-
ponents inside the equipment, live
n:mc are laid onen when mmnumn
protectlve covers and shieldings. lt
is essential therefore to ensure that
the subsequent safety rules are
strictly observed when performing

Si les couvercles de protection sont
enlevés, les parties de I'appareil qui
sont sous tension na sont nlus nro-
tégées. Il est donc d’une nécessitée
absolue de suivre les instructions
suivantes:

1.  Eingriffe in ein Geréat service work or repairs. Les interventions dans les appa-
ddrfen nur von Fachpersonal vorge- reils électriques
nommen werden. 1. Servicing of electronic equipment doivent étre faites uniquement que

must be performed by qualified per- par du personnel qualifié

2. Vor Entfernen von Gehéuseteilen: sonnel only.

Gerét ausschalten und vom Netz Avant d’enlever les couvercles de
trennen. 2. Before removing covers: protection:
Switch off the equipment and un- Couper Finterrupteur principal et

3.  Bei gedffnetem Gerat: plug the mains cable. débrancher le cable secteur.
Netzteil- oder Motorkondensatoren
mit einem passenden Widerstand 3. When the equipment is open: Apres avoir enlevé les couvercles
entladen. - Discharge power supply- and motor de protection:

- Bauteile grosser Leistung, wie Lei- capacitors through a suitable resi- Les condensateurs de I'alimentation
stungstransisioren und -widerstande stor. et des moteurs doiveni éire déchar-
sowie Magnetspulen und Wickel- - Components, that carry heavy elec- gés a I'aide d'une résistance appro-
motoren erst nach dem Abklihlen trical loads, such as power transis- priée.
berdhren. tors and resistors as well as sole- Il est prudent de laisser refroidir les

noid coils and motors should not be composants de haute puissance,

4. Servicearbeiten bei geodffnetem, touched before a cooling off inter- par ex.. transistors de puissance,

unter Spannung stehendem Ge-
rat:

Keine blanken Schaltungsteile be-
rihren

Isolierte Werkzeuge verwenden
Metaliene Halbleitergehduse nicht
berthren, da sie hohe Spannungen

aufweaicen kiinnen
autWweisen Kennen.

ERSTE HILFE (bei Stromunféllen)

val, as a precaution to avoid burns.

4. Servicing unprotected and opera-
ting equipment:

- Never touch bare wires or circuitry

- Use insulated tools only

- Never touch metal semiconductor
racos haraiica Aareg

Cases oeCause ulcy’ |||ay Lairy I|Iul|

voltages.

FIRST AID (in case of electric shock)

résistances de puissances de méme
que des électroaimants et les mo-
teurs de bobinage.

§’il faut que lappareil soit sous
tension pendent les réglages in-
ternes:
Mo iamaiec
LA A~ ]GIIIG\IO
isolés
Travailler seulement avec des outils
isolés

1.  Bei einem Stromunfall die betrof-
fene Person raschmoglichst vom 1. Separate the person as quickly as PREMIERS SECOURS (en cas
Strom trennen: possible from the electric power d’électrocution)

- Durch Ausschalten des Gerates source:

- Ausziehen oder Unterbrechen der - by switching off the equipment, Si la personne est dans
Netzzuleitung - unplugging or disconnecting the I'impossibilité de se libérer:

- Betroffene Personen mit isoliertem mains cable, Couper 'interrupteur principal
Material (Holz, Kunstoff)y von der - pushing the person away from the Couper le courant
Gefahrenquelle wegstossen power source by using dry insula- Repousser la personne de I'appareil
Nach einem Stromunfall sollte im- ting material (such as wood or plas- a l'aide d'un objet en matiére non
mer ein Arzt aufgesucht werden. tic). conductrice (matiére plastique ou

- After having sustained an electric bofs)
ACHTUNG shock, always consult a doctor. Aprés une électrocution, consulter
EINE UNTER SPANNUNG STE- un médecin.
HENDE PERSON DARF NICHT WARNING:
BERUHRT WERDEN, SIE KONNEN DO NOT TOUCH THE PERSON OR ATTENTION
DABEI SELBST ELEKTRISIERT HIS CLOTHING BEFORE POWER NE JAMAIS TOUCHER UNE PER-
WERDEN! IS TURNED OFF, OTHERWISE SONNE QUI EST SOUS TENSION,
YOU STAND THE RISK OF SOUS PEINE DE SUBIR EGALE-
2. Bei Bewusstlosigkeit des Verun- SUSTAINING AN ELECTRIC MENT UNE ELECTROCUTION

fallten:

Puls kontrollieren,

bei ausgesetzter Atmung kunstlich
beatmen,

Seitenlagerung des Verunfallten und
Arzt verstandigen.

SHOCK AS WELL!

2. lfthe person is unconscious
- Check the pulse,
reanimate the person if respiration is
poor,
lay the body down and turn it to one
side, call for a doctor immediately.

En cas de perte de connaissance
de la personne électrocutée:
Controller le pouls

Si nécessaire, pratiquer la respira-
tion artificielle

Mettre 'accidenté sur le coté latérale
et consulter un médecin.
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STUDER A812

1.1 Quick Reference Description

With its compact and rugged design, its system flexibility, and the high operating
convenience afforded by its multiple microprocessors, the STUDER A812 tape re-
corder satisfies all requirements of a universal studio machine, be it in radio, tele-
vision, or recording studios, theater or film productions, auditoriums, or scientific
institutes.

Its salient features are: @

Highly stable die-cast aluminum alloy chassis for the tape deck, the head-

block, and other assembilies.

Hall-commutated brushless DC capstan motor with capacitative tacho sensor
for highly accurate tape speed, and outstanding acceleration and decelera-
tion rates.

Fast tape deck with high spooling speeds and gentle processing of the tapes
through electronically controlled tape tension, 2 controlled AC spooling mo-
tors, and noncontacting tape tension sensor.

Precision electronic tape counter with real-time indication. Photoelectric
scanning of the guide roller rotation.

Easy editing: motor-assisted with variable spooling speed (SHUTTLE mode).
For cueing in spooling mode, the high end of the frequency response can be
lowered (switch selectable).

Monitor speaker below the tape deck cover or in the penthouse.

Manually operable shield above the reproduce heads; can remain closed in
spooling mode.

Due to the enormous system flexibility, a suitable A812 version is available for any
type of application:

The basic version is available as a mono, 2-channel (optionally with embed-
ded time code track) or stereo machine with or without external instrument
panel.

Can be operated in horizontal, inclined, or vertical position.

Four tape speeds can be selected: 3.75 / 7.5 / 15 / 30 ips (programmable).
The inputs and outputs are balanced and floating and can be ordered with or
without input/output transformers.

Selector switch for two tape types with different calibration data, and chan-
geover switch for NAB/CCIR equalization.

Zero locator and transfer locator for up to 3 addresses as standard features.
Equipped with varispeed control (variable tape speed).

Output selector keys on models equipped with VU meters:

INPUT, REPRO and SYNC (playback via record head).

VU-meter panel with safe/ready changeover, record level potentiometers.
Line voltage selectable from 100 to 140 V / 200 to 240 VAC, +10%, 50...60
Hz.

Can be remote controlled from a terminal or personal computer via an RS232
interface (option).

Connection facilities for fader start circuit, parallel and serial remote control.

EDITION: 7. Februar 1990
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STUDER A812

High operating convenience afforded by a control system comprising several
microprocessors:

= The last operating state is saved when the machine is switched off: tape
counter, locator addresses, tape speed, settings of the input and output se-
lectors. STOP mode is automatically activated when the machine is powered
on again.
Drop in by pressing only the REC key in play mode (internally programmable)
Drop out by pressing PLAY during a recording.
Reduced spooling speed (LIBRARY WIND):
A lower spooling speed can be selected for producing pancakes to be saved
in the library.
TAPE DUMP (waste basket mode with disabled take-up motor).
LAP TIME (second time level for measuring individual tape segments without
influencing the main tape counter).

= Alignment of the audio parameters via the microprocessor.
= Programmable keys (softkeys): any function selected from a list of about 100
functions can be assigned to any key, for example:
Fader Local keyboard inhibited, only fader start possible.
Rehearse Simulation of an electronic cut.
Auto mute Automatic muting of the audio channels in spooling mode, etc.

These keys feature special recesses for self-adhesive labels.

= Internal self-test system for the main functions, supported by error diagnosis:
= Automatic power-on test, some of the functions are periodically repeated.

E1 /2 EDITION: 7. Februar 1990



STUDER A812

1.2 Standard Versions

Model Order Number

A812-1 Machine for 1/4" tape with full-track erase head 60.118.12011
Without channel selector

Monitor speaker built into tape deck cover

Input and output equipped with transformers

Maximum reel diameter 317.5 mm (12.5")

Tape speeds 3.75 /7.5 / 15 ips

Machine for 1/4" tape. 60.118.12012
Penthouse equipped with:

VU-meter with channel selector

Monitor speaker

Input and output without transformer

Maximum reel diameter 317.5 mm (12.5")

Tape speeds 3.75 /7.5 / 15 ips

c
]

A812-0.75 =  Machine for 1/4" tape, stereo, with 0.75 mm track 60.118.12021
separation and full-track erase head

No channel selector

Monitor speaker built into tape deck cover

Inputs and outputs equipped with transformers

Maximum reel diameter 317.5 mm (12.5%)

Tape speeds 3.75 /7.5 / 15 ips

A812-0.75 VU s Machine for 1/4" tape, stereo, with 0.75 mm ftrack 60.118.12022
separation and overlapping erase head
= Penthouse equipped with:
VU-meters with channel selector
Monitor speaker
Inputs and outputs without transformers
Maximum reel diameter 317.5 mm (12.5")
Tape speeds 3.75 /7.5 / 15 / 30 ips

A812-2 F = Machine for 1/4" tape, stereo, with 2 mm track 60.118.12030
separation and full-track erase head

No channel selector

Monitor speaker built into tape deck cover

Inputs and outputs equipped with transformers

Maximum reel diameter 317.5 mm (12.5")

Tape speeds 3.75 / 7.5 / 15 ips

EDITION: 7. Februar 1990 E1 /3



STUDER A812

Model Order Number

A812-2/2 = Machine for 1/4" tape, stereo/2-channel, with 2 mm 60.118.12031
track separation and overlapping erase head
= Penthouse equipped with:
Channel selectors
Monitor speaker
Inputs and outputs without transformers
Maximum reel diameter 317.5 mm (12.5")
Tape speeds 3.75 /7.5 / 15 ips

A812-2/2 VU = Machine for 1/4" tape, stereo/2-channel, with 2 mm 60.118.12032
track separation and overlapping erase head
= Penthouse equipped with:
VU-meters with channel selector
Monitor speaker
Inputs and outputs without transformers
Maximum reel diameter 317.5 mm (12.5")
Tape speeds 3.75 /7.5 /15 / 30 ips

A812-2 s Machine for 1/4" tape, stereo/2-channel, with 2 mm 60.118.12033
track separation and 2-track erase head (no time code

erasure)

No channel selectors

Monitor speaker built into tape deck cover

Inputs and outputs equipped with transformers

H i ts 47 £ 40 M
Maximum reel diameter 317.5 mm (12.5")

Tape speeds 3.75 / 7.5 / 15 ips

A812-2VU s Machine for 1/4" tape, stereo/2-channel, with 2 mm 60.118.12034
track separation and 2-track erase head (no time code
erasure)
s Penthouse equipped with:
VU-meters with channel selector
Monitor speaker
Inputs and outputs without transformers
Maximum reel diameter 317.5 mm (12.5")
Tape speeds 3.75 / 7.5 / 15 / 30 ips

A812-2TC = Machine for 1/4" tape, stereo/2-channel, with 2 mm 60.118.12041

track separation, with embedded time code track and
2-track erase head

= Penthouse equipped with:
Channel selectors
Time code chanel selector
Monitor speaker
Inputs and outputs equipped with transformers
Maximum reel diameter 317.5 mm (12.5")
Tape speeds 7.5 / 15 / 30 ips

E1 /4 EDITION: 7. Februar 1990



STUDER A812

Model

Order Number

A812-2 TC VU

Additional Manuals

Machine for 1/4" tape, stereo/2-channel, with 2 mm 60.118.12042
track separation, embedded time code track, and

2-track erase head

Penthouse equipped with:

VU-meters with channel selector

Time code channel selector

Monitor speaker

Inputs and outputs without transformers

Maximum reel diameter 317.5 mm (12.5")

Tape speeds 7.5 / 15 / 30 ips

Operating and service instruction manual (German) 10.27.0331
Operating and service instruction manual(English) 10.27.0341

EDITION: 8. Februar 1990
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STUDER A812

1.3 Options Order Number
Mono/stereo switch 20.812.902.00
Mono/stereo switch with test generator 20.812.903.00
Serial interface RS232 (for operation with TLS4000) 20.812.885.00
Serial interface SMPTE /EBU (RS422 and RS232) 20.812.886.00
Interface for noise reduction system for 2 channels 20.812.945.00
Interface for parallel channel remote control up to S/N 20.812.938.00
1999
Interface for serial remote control and remote counter 20.812.888.00
Mechanical operating hours meter 20.812.865.00

Tape scissors for installation in the headblock
Tape marker for installation in the headblock

Tape scissors and tape marker for installation in the
headblock

1.3.1 Connectors for Options and Remote Control Sockets

20.812.891.00

20.812.892.00

20.812.893.00

Order Number

(Not required for connecting STUDER remote controls)

Connector for serial remote control (options
20.812.885.00 + 20.812.886.00), 9-pin, D-type, connector
with screw lock

Connector for noise reduction system (option
20.812.945.00), 15-pin, D-type connector with screw lock

Connector for synchronizer 25-pin, D-type with screw
lock (KEY: positions 8+24)

Connector for parallel remote control, 25-pin, D-type
connector with screw lock (KEY: position 24).

ety

Connector for

D-type connector wit
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=

20.020.303.07

20.020.303.08

20.020.303.15

20.020.303.16

20.020.303.19
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STUDER A812

1.3.2 General Information

= All models are chassis versions for installation into A812 consoles or standard
19" rack cabinets. Consoles must be ordered separately (see accessories)
Operating position: any position between horizontal and vertical
SYNC reproduction as standard feature, except models without channel se-
lector
CCIR/NAB equalizations switch-selectable
Time code channel not active at 3.75 ips
Electronic tape counter with real time indication at all tape speeds, positive
and negative time indication. ZERO LOCATOR and ADDRESS LOCATOR,
WATCH/LAP display capability, numerous additional functions.
Splicing rail near the headblock
Standard input and output connector configuration: INPUT XLR FEMALE /
OUTPUT XLR MALE
Built-in speaker for monitoring the source/tape signal
Three-pronged adapter included with machine. Additional reel adapters must
be ordered separately (refer to: Tape reels)
Required XLR audio connectors included with machine
25-Pin connector for parallel tape deck control as standard equipment. Mat-
ching connectors must be ordered separately (refer to: Connectors for opti-
ons...) ~

= Size of the STUDER standard modules:
H =190 mmx W = 40.6 mm

= Line voltage: 100 V to 120 VAC OR 200 V to 240 VAC (selectable), +10%, 50
to 60 Hz.

s Operating and service instruction manual included with machine.

The input and output configuration with or without transformers is as specified in

the Section: Standard versions. Other configurations available on request.

EDITION: 7. Februar 1990 E1 /7



STUDER A812

1.4. Accessories

1.4.1 Studio Consoles

Order Number

Consoles with TRAVERSE

Consoles with RACK BASE
(19,3 U)

Consoles with TRAVERSE

Consoles with RACK BASE
(19",3U)

(overall width 635 mm)

A812 consoles are supplied assembled with wooden side panels, The tilt mecha-

nism can be locked in the following positions:

horizontal
7.5° or 15° forward tilt

7.5° or 15° or 60° backward tilt.

(If reels with a diameter of 317.5 mm (12.5") are used, the reels do not

protrude laterally from the console.)

for machines with penthouse

Height 780 mm, with gliding pads
Height 840 mm, with gliding pads
Height 900 mm, with gliding pads
Height 840 mm, with casters
Height 900 mm, with casters
Height 960 mm, with casters

for machines with penthouse

Height 780 mm, with gliding pads
Height 840 mm, with gliding pads
Height 900 mm, with gliding pads
Height 840 mm, with casters
Height 900 mm, with casters
Height 960 mm, with casters

for machines without penthouse
Height 780 mm, with gliding pads
Height 840 mm, with gliding pads
Height 900 mm, with gliding pads
Height 840 mm, with casters
Height 900 mm, with casters
Height 960 mm, with casters

for machines without penthouse
Height 780 mm, with gliding pads
Height 840 mm, with gliding pads
Height 900 mm, with gliding pads
Height 840 mm, with casters
Height 900 mm. with casters

Ty e JUU T vl LGSl S

Height 960 mm, with casters

20.020.204.20
20.020.204.21
20.020.204.22
20.020.204.25
20.020.204.26
20.020.204.27

20.020.204.30
20.020.204.31
20.020.204.32
20.020.204.35
20.020.204.36
20.020.204.37

20.020.204.40
20.020.204.41
20.020.204.42
20.020.204.45
20.020.204.46
20.020.204.47

20.020.204.50
20.020.204.51
20.020.204.52
20.020.204.55

20.020.204.56

20.020.204.57

E1/8
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LOW-COST STUDIO
CONSOLES

Console with TRAVERSE

Console with RACK BASE
(19,3 U)

Console with TRAVERSE

Console with RACK BASE
(19",3U)

A812 consoles complete with wooden side panels and
casters. Integrated tilting mechanism. Operating height
840 mm.

for machines with console penthouse

for machines with console penthouse

for machines without console penthouse

for machines without console penthouse

1.4.2 Console Accessories

STUDER A812

20.020.204.65

20.020.204.75

20.020.204.85

20.020.204.95

Order Number

Console panel with
storage shelf

Console penthouse with
storage shelf
Housing for TLS4000

Blanking panels for

19" rack base:

for 635 mm studio consoles, for installation of models:
A812-1, A812-0.75, A812-2 F, A812-2

and monitor speaker, for 635 mm studio consoles, for in-
stallation of models: A812-1, A812-0.75, A812-2F, A812-2

LOCAL CONTROL UNIT (only for models with penthouse
with VU-meter or channel selector)

1 Unit high, colorless anodization
2 Units high, colorless anodization
3 Units high, coloriess anodization
1 Unit high, grey lacquer

2 Units high, grey lacquer

= 3 Units high, grey lacquer

Screws for rack mounting M6 x 12
Screws for rack mounting M6 x 16
Washers for rack mounting, M6

21.811.560.00

20.811.563.00

1.058.058.00

1.918.001.00

1.918.002.00

1.918.003.00
1.918.011.00
1.918.012.00
1.918.013.00
21.99.0164
21.99.0167
23.99.0121

EDITION: 7. Februar 1890
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STUDER A812

1.4.3 Remote Controls Order Number

Parallel tape deck remote control in desktop housing, 20.820.366.00
with 15 m cable (spare space for VARISPEED control
21.328.253.00 available).

VARISPEED control for installation in desktop housing 21.328.253.00
20.820.366.00

25-Pin connector, type D, for installation in desktop hou- 21.328.254.00
sing of the parallel remote control 20.820.366.00 (for
through-connection of the remote control signals).

Parallel tape deck control in STUDER STANDARD MO- 20.820.367.00
DULE size, 1 unit wide, with 15 m connection cable.

VARISPEED control in STUDER STANDARD MODULE 21.328.290.00
size, 1 unit wide, without connection cable.

Flat cable 0.3 m for connecting the VARISPEED control to 1.023.102.03
the parallel tape deck remote control 20.820.367.00

Connection cable 15 m for direct connection of the VARI- 1.328.292.00
SPEED control to the A812 tape recorder (25-pin D-type
connector)

VARISPEED control, deluxe version, with digital indication 1.328.280.00
of the speed deviation in semitones, STUDER STAN-
DARD MQODULE e|7n 1 unit wide (without connection

A i \"IL I [RIRAA VIR )
cable)

Flat cable 0.3 m for connecting the VARISPEED control 1.023.730.00
(deluxe version) to the parallel tape deck remote control
20.820.367.00

Connection cable 15 m for direct connection of the VARI- 1.023.731.00
SPEED control (deluxe version) to the A812 tape recorder
(9- and 25-pin D-type connector)

Serial remote tape timer with main and auxiliary timer 20.820.368.00
indication (only available in conjunction with option

20.812.888.00), for stand-alone operation or for instal-

lation in mounting frame 1.328.270.31/32/33, with 15 m

connection cable

(H=50.8xW =202.6xD = 130 mm)

Mounting frame for installing one serial remote counter 1.328.270.31
20.820.368.00
Mounting frame for installing two serial remote counters 1.328.270.32

20.820.368.00

Mounting frame for installing three serial remote counters 1.328.270.33
20.820.368.00

E1 /1 0 EDITION: 8. Februar 1990



STUDER A812

Serial remote tape timer with 5-position display for con-
nection to RS232 interface (only available in conjunction
with option 20.812.885.00) for stand-alone operation or
for installation in mounting frame 1.328.275.31/32/33,
with 15 m connection cable

(H =50.8xW = 157 xD = 130 mm)

Mounting frame for installing one serial remote counter
21.328.275.00

Mounting frame for installing two serial remote counters
21.328.275.00
Mounting frame for installing three serial remote counters
21.328.275.00

Serial remote control with main and auxiliary tape timer
indication (only available in conjunction with option
20.812.888.00), desktop housing, with 15 m connection
cable

Serial remote control with main and auxiliary tape timer
indication (only available in conjunction with option
20.812.888.00), desktop housing, with 15 m connection
cable

Parallel channel remote control for audio and code
channels (only available in conjunction with option
20.812.938.00) STUDER STANDARD MODULE size, 1
unit wide, with 15 m connection cable

21.328.275.00

1.328.275.31

1.328.275.32

1.328.275.33

20.820.369.00

20.820.370.00

21.328.260.00

EDITION: 7. Februar 1980
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STUDER A812

1.4.4 Reel Adapters

Order Number

Professional NAB adapter with aluminum grip section

Low-cost NAB adapter for use with standard 3-pronged
adapter

DIN adapter
Reel flange for DIN adapter

Reel flange with integrated DIN adapter, for use with stan-
dard 3-pronged adapter

AEG hub 1/4", metal

Empty NAB reel, 1/4", (diam. 26 cm), metal

1.4.5 Supplementary Accessories

1.013.344.00

89.01.0354

1.013.343.00
1.013.328.00

1.013.046.00

10.200.003.01

10.213.001.01

Order Number

Plastic dust cover

Plastic dust cover

1.4.6 Conversion Kits

for machines in 635 mm studio console with penthouse

for machines in 635 mm console without penthouse

1.058.100.30

1.058.100.31

Order Number

Rack base (19", 3U)

1.4.7 Service Aids

for TLS 4000 synchronizer (1 U) and additional space for
2 x 19" modules (2 U). For swapping with the traverse; fits
635 mm studio and low-cost studio consoles.

1.058.057.00

Order Number

Service Aids

Tool case (basic kit) with soldering iron and demag-
netizing choke for 110 V.

Tool case (basic kit) with soldering iron and demag-
netizing choke for 220 V.

Supplementary tool kit A812 including extender boards.
Extender board for audio and logic modules, 39-pin

Extender board for logic modules, 64-pin

20.020.001.20

20.020.001.21

20.020.001.39

1.820.799.00

1.228.324.81

Additional service aids can be found in the price "Accessories" price list.
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1.5 Technical Data

Tape speeds:

Nominal tape speed

Variable tape speed

Tape speed deviation

Tape slip

Tape reels

Tape width

Wow and flutter

Starting time

76,2 38,1 19,05 9,5cm/s
(80 ips-15ips-7.5ips - 3.75 ips)

All tape speeds selectable on the front panel (depending on the programming of
the keys either one, two, three or four of the available speeds can be selected).

adjustable within +0.2%
in steps of 0.025%.
Nominal speed variableby +7 semitones (+54 to -35%)

(with indication programmable in %, semitones or ips).
Max. +0.2%

Max. 0.1%

NAB, 3-pronged, DIN

Max. diameter 318 mm (12.5")
Min. hub diameter 45 mm (1.77")
6.3 mm (1/4")

Peak value weighted, according to DIN 45507 or IEC
publ. 386.

Ambient air temperature 0to40°C
76 cm/s, 30 ips max. 0,03%
38 cm/s, 15  ips max. 0,04%
19 cm/s,7,5 ips max. 0,06%
9,5 cm/s, 3,75 ips max. 0,1 %
At 30 ips tape speed, 1000 m tape with DIN hub or 762 m approx. 0.4 s

(2500 ft) tape with NAB reel (for reaching 200% of the
nominal wow-and-flutter rating):

EDITION: 8. Februar 1990
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Tape counter:

Spooling speed:

Winding time:

Braking time from

full winding speed:

Tape tension

Line inputs:

Maximum input level:

Outputs:

6-Position LED indication in hours, minutes, seconds and 10th of seconds at all
tape speeds. In reverse direction incrementing past zero with negative sign.

Range: -9 h 59 min 59.9 s t0 23 h 59 Min 59.9 s
Programmable 0.1to 12 m/s (4 t0 470 ips)
For 1000 m tape approx. 90 s
For 762 m (2500 ft) tape approx. 70 s
With full 1000 m pancake (1/4" tape) approx. 4 s

Play and record mode: nominal 0.7 N (70 p)

or

Spooling mode: nominal 0.8 N (80 p)

Balanced and floating, with input transformers.
Impedance, 30 Hz to 20 kHz 2 10 kQ

Electronically balanced, without input transformer.

Impedance, 30 Hz to 20 kHz 2 20 kQ
(balanced wiring)
Impedance, 30 Hz to 20 kHz 2 10 k@

(unbalanced wiring)

programmable: +6, +10, +14, +16 dBm;
Nominal input level relative to operation level
(according to NAB), internally programmable: 0, +4, +8, +10dBm;
(Adjustment range of the magnetic flux with above
input levels: 100 to 1000 nWb/m)
Uncalibrated mode, models with VU meter panel and

input/output level potentiometers.

Max. adjustable increase in the input sensitivity:

or

With input transformer:
Without input transformer:
(+26 dBm if the nominal input level, relative to oper-

ating level, is set to 0/6 dBm)

+24 dBm
+28 dBm

With transformer balanced and floating

Impedance 30 Hz...20 kHz: <50 Q
Load 2200 Q
Without transformer electronically balanced
Impedance, 30 Hz...20 kHz <30 Q
Load 2200 Q
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Output level: = Nominal output level relative to reference flux, inter-
nally programmable: +6, +10, +14, +16 dBm;

= Nominal output level relative to operating level (accor-
ding to NAB), internally programmabile: 0, +4, +8, +10dBm

(Adjustment range of the reproduce gain for operating
fluxes of 100 to 1000 nWb/m)

Uncalibrated mode, models with VU-meter panel and
input/output level potentiometers.

Max. adjustable increase in the output gain: 10dB

Max. output level: = With output transformer: +24 dBu
(Load 2200 Q)

= Without output transformer: +28 dBu

(Load 2200 Q)

- Balanced load 2200 Q: +26 dBu
- Unbalanced load 2200 Q: +24 dBu
- Balanced load 2600 Q: +30 dBu

(+26 dBu if the nominal output level, relative to operating
level, is set to 0/6 dBm)

Unbalance load 2 600 Q: +24 dBu

EDITION: 7. Februar 1980 E1 /1 5



STUDER A812

Equalization standards:

Equalization time
constants:

Frequency response,
record/reproduce:

Frequency response
SYNC reproduction:

Switch selectable NAB and CCIR

76 cm/s 38cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7.51ips 3.75ips
CCIR 17,5/ = us 35/ = us 70/ = us 90/3180 us
NAB 17,5/ = us 50/3180us 50/3180us 90/3180us
76 cm/s 38 cm/s 19cm/s 9,5 cm/s
30 ips 15 ips 7.5 ips 3.75 ips
+2 dB 40 Hz ... 30 Hz ... 30 Hz ... 30 Hz
22 kHz 20 kHz 16 kHz 10 kHz
+1dB 60 Hz ... 40 Hz ... 30 Hz ... 30 Hz
20 kHz 18 kHz 12 kHz 8 kHz
Amplifier programming,"narrow band":
76 cm/s 38 cm/s 19 cm/s 9,5 cm/s
30 ips 15 ips 7.5 ips 3.75ips
+2dB 60 Hz ... 30 Hz ... 30Hz... |-
12 kHz 12 kHz 8kHz | -ee-
Amplifier programming, "wideband":
76 cm/s 38cm/s 19 cm/s 9,5 cm/s
30 ips 15 ips 7.510ps 3.75ips
+2 dB 60 Hz ... 30 Hz ... 30Hz... |-
20 kHz 18 kHz 12kHz | -

E1/16
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Signal-to-noise ratio

CCIR

Record/reproduce:

(Equalization according to CCIR, or AES at 76 cm/s (30 ips), measured with tape
type AGFA PER 528, BASF LGR 50 or equivalent).

Full-track, 6.3 mm track width, (320 nWb/m; 9,5 cm/s = 250 nWb/m)

76 cm/s 38cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7.5ips 3.75ips
Linear according to
CCIR 468-2 64 dB 62 dB 61dB 57 dB
Weighted according to
CCIR 468-2 54 dB 52 dB 51 dB 48 dB
Weighted, ASA-A
(IEC 179) 68 dB 66 dB 64 dB 62 dB
Stereo, 2,75 mm track width (510 n\Wb/m; 9,5 cm/s = 400 nWb/m),
76 cm/s 38cm/s 19cm/s 9,5cm/s
30 ips 15 ips 7.5ips 3.75ips
Linear according to
CCIR 468-2 65 dB 63 dB 62 dB 58 dB
Weighted according to
CCIR 488-2 56 dB 54 dB 52 dB 49dB
Weighted, ASA-A
(IEC 179) 69dB 67 dB 65 dB 63 dB
2-Track, 2,0 mm track width (510 n\Wb/m; 9,5 cm/s = 400 nWb/m)
76 cm/s 38 cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7.5ips 3.75ips
Linear according to
CCIR 468-2 64 dB 62 dB 61dB 57 dB
Weighted according to
CCIR 468-2 54 dB 52 dB 51 dB 48 dB
Weighted, ASA-A
(IEC 179) 68 dB 66 dB 64 dB 61dB
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NAB

Signal-to-noise ratio

CCIR

[Equalization according to NAB or AES at 30 ips, measured with tape type
SCOTCH 3M 226 or equivalent]

Full-track, 6,3 mm track width (1040 nWb/m; 3.75 ips = 510 n\Wb/m)

30 ips 15 ips 7.51ips 3.75ips
76 cm/s 38cm/s 19cm/s 9,5cm/s
linear, RMS,
30 Hz ...20 kHz 75 dB 72 dB 74 dB 64 dB
RMS value,,
ASA-A-weighted,
according to DIN 45633/ 78 dB 75 dB 77 dB 68 dB
IEC Publ. 179

Stereo, 2,75 mm track width (1040 nWb/m; 9,5 cm/s = 510 nWb/m)

30 ips 15 ips 7.5ips 3.75ips
76 cm/s 38cm/s 19cm/s 9,5cm/s
linear, RMS,
30 Hz ...20 kHz 71dB 68 dB 70 dB 59 dB
RMS value,
ASA-A-weighted,
according to DIN 45633/ 75 dB 71dB 73 dB 63 dB
IEC Publ. 179

2-Track, 2,0 mm track width (1040 nWb/m; 9,5 cm/s = 510 nWb/m)

30 ips 15 ips 7.5ips 3.75ips
76 cm/s 38cm/s 19cm/s 9,5cm/s
linear, RMS,
30 Hz ...20 kHz 70dB 67 dB 69 dB 59 dB
RMS value,
ASA-A-weighted,
according to DIN 45633/ 74 dB 70 dB 72 dB 63 dB
IEC Publ. 179

Record /SYNC reproduction:
Amplifier programming "narrow band":

[Equalization according to CCIR or AES at 76cm/s (30 ips),measured with tape
AGFA PER 528, BASF LGR 50 or equivalent]

E1/18
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Harmonic distortion:

Full-track, 6,3 mm track width (320 nWb/m)

76 cm/s 38 cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7,5 ips 3,75ips
Linear according to
CCIR 468-2 63 dB 62 dB 61dB |-
Weighted according to
CCIR 468-2 54 dB 52 dB 51dB |-
Stereo, 2,75 mm track width(510 nWb/m)
76 cm/s 38 cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7.51ips 3.75ips
Linear according to
CCIR 468-2 62 dB 61dB 60dB |-
Weighted according to
CCIR 468-2 55 dB 53 dB 52dB |-
2-Track, 2,0 mm track width (510 nWb/m)
76 cm/s 38cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7.5 ips 3.75ips
Linear according to
CCIR 468-2 61 dB 60 dB 59dB |-
Weighted according to
CCIR 468-2 54 dB 52 dB 51dB |-
(Record-reproduce 1 kHz, measured with tape type AGFA PER 528)
76 cm/s 38cm/s 19 cm/s 9,5cm/s
30 ips 15 ips 7.5 ips 3.75ips
CCIR, full-track
320 nWb/m <1,0% <1,0% <1,5% <2,0%
CCIR, stereo and
2-track 510nWh/m <1,0% <10% <1,5% <20%
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Harmonic distortion:

Cross talk

Erase depth:

Erase and bias frequency:

VU-meters:

Power input:

Admissible power outage:

Ambient air temperature:
Relative humidity:

Safety standard:

Weight:

(Record reproduce, 1kHz, measured with tape type SCOTCH 3M 226)

30ips 15ips 7.5ips 3.75ips
76 cm/s 38cm/s 19 cm/s 9,5cm/s
510 510 510 400
nWb/m nWb/m nWb/m nWb/m
NAB, full-track <0,5% <0,5% <0,5% <0,5%
NAB, stereo/2-track <0,5% <0,5% <0,5% <0,5%
(at 1 kHz, according 45521) 2-Track models: 265 dB

at 1 kHz and 510 nWb/m

38 cm/s 15 ips

With full-track erase head: 280 dB
With overlapping 2-track erase head: 275 dB
At all tape speeds: 153.6 kHz

Characteristic switchable from VU (according to IEC
recommendation 268, part 10, section 4) to PPM (peak
program meter) (according to IEC recommendation 268,
part 10, section 3, except 24.1 concerning scale division)

(switch selectable) 100 Vto 140 V or 200 V to 240 V; +10%; 50 or 60 Hz

Idle: 90 W
Recording, 2-channel: 150n W
Spooling: 190 W
Max. power consumption: 280 W

Operating state unaffected by power outages of up to 100 ms

(+32°F to +104°F) 0°Cto +40°C

Noncondensing: 20% to 90%
According to IEC recommendation, publication 65, pro-

tection category | (power filter, power switch, power fuse,

power transformer and voltage selector conform to pro-

tection categories | and Il)

(without console), depending on configuration:
Net. approx. 43 kg
Gross (air freight) approx. 70 kg

E1/20

EDITION: 7. Februar 1990



STUDER A812

1.5.1 Technical Data of the Timecode Channel

Track width/track location:

Code format:

Tape speeds:

Magnetic flux of the
time code track:

Time code channel input:

Input level:

Time code channel output:

Output level:

Crosstalk from code
channel to audio channel:

Time code delay unit:

The time code channel corresponds to the IEC publi-
cation 461, DIN 45511, part 7.

In center of tape 0.38 mm

80-Bit address code
(switch selectable 24 /25/29.97 /30 frames/second)

SMPTE/EBU

76,2 38,1 19,05 9,5cm/s
(30ips-15ips - 7.5 ips - 3.75 ips)

729 nWb/mpp +3 dB

With transformer balanced and floating

Input impedance 210 kQ
Nominal: 2 Vpp
Minimum: 0.25 Vpp
Maximum: 4 Vpp

With transformer balanced and floating

Output impedance <40 Q
Load 2200 Q 2 Vpp
Relative to 510 nWb/m tape flux of the audio track, for all 290 dB
components of the time code signal
(TIME CODE DELAY UNIT)
Selectable time code delay for:
s Coincident time code and audio track recording or re-
production at 24/25/29.97 /30 frames/sec
s Telefunken M15A-TC compatible time code and audio
track recording or reproduction at 24/25/29.97/30
frames/sec.
Coincidence error between code track and audio track:
[With TIME CODE DELAY UNIT in coincident mode]
at 38,1 cm/s (15 ips) t4 ms

The technical data apply to any operating position between horizontal and vertical.

We reserve the right to make changes as technical progress may warrant.
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1.5.2 Type of Packing

Machines with VU-meter panel:
Cardboard box 82 x84 x120/126/132 cm
(depending on console height).

Machines without VU-meter panel:
Cardboard box 82 x 84 x 93/99/105 cm
(depending on console height)

Gross weight:
Depending on configuration: 73 kgto 119 kg

121" reels: 643
1072" reels: 592

482.6 (19")

| 435 ,

I i 325 |

5325

Fig. 1.5.1 max. depth 402 mm
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1.6 Instructions for the Service Personnel

1.6.1 Abbreviations

Assembly

Antenna

Bulb

Battery, rechargeable battery
Optocoupler (bulb --> LDR)

Capacitor

Diode, DIAC

LED

Optocoupler (LED --> phototransistor)
Optocoupler (LED --> LDR)

LED arvay. 7-seament dignlay
Ly arvay, /—segment Gispiay

Photodiode

Rectifier

Electronic component
Headphones

Fuse

Filter

Head (audio, erase)

Hybrid circuit (thick/thin film)
Hall element

Integrated circuit

Socket (female)

Jumper

Relay, contactor

Inductor

Loudspeaker

Motor

Meter

Microphone

Mechanical part

Connector (male)

Phono cartridge

Transistor, FET, Thyristor, TRIAC
Phototransistor
Phototransistor array
Resistor

Light-sensitive resistor, LDR
Temperature-dependent resistor
Resistor network

Switch

Transformer

Delay line

Test point, test socket

Wire, stranded wire

Base, holder

Lamp base

Fuse holder

IC socket

Crystal, piezo element
Network, array

EDITION: 7. Februar 1980
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1.6.2 Powers of Ten

Designation | Abreviation | Value
Tera- T 1012
Giga- G 109
Mega- M 106
Kilo- k 103
Mil14- m 10-3
Mikro- M 10-6
Nano- n (mp) | 10-9
Pico- p (pp) | 10-12
Femto- f 10-15

() = Abbreviation commonly used in the USA

1.6.3 Letter and Color Codes
Resistors
Standard-
series:
E6
E12 } Ist digit 2nd digit Mult. Tol. ——— -—-
E24 | | | | |

E48 Ist dig. 2nd dig. 3rd dig. Mult. Tol. TK

Color |Digit Multi- Tole- TK
plier rance

gold - 0,01 57 -
silver - 0,1 10 % -
black 0 1 - -
braun 1 10 1% 100+10-6/K
red 2 100 2% 50-10-6/K
orange 3 1 k - 15-10-6/K
yellow 4 10 k - 25-10-6/K
green 5 100 k 0,5 7% -
blue 6 TM 0,25 7% -
violet 7 10 M 0,1 % -
grey 8 - - -
white 9 - - -

No TK designation = 50 - 10-6/K

Only 1 black ring = 0 Q (jumper)
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Capacitors: Frequently, the tolerance is specified by a letter behind the printed capacitance
rating:
D =05 %
F =1 %
G =2 %
J =5 %
K =10 %
M = 20 %

Molded RF coils: A wide silver ring and four narrow rings of different colors are used to identify

molded RF coils. The wide silver ring marks the start of the counting direction. The
second, third, and fourth ring specify the inductance in Microhenry (uH). The se-
cond and the third ring designate the numeric value and the fourth ring is either a
multiplier, or if its color is gold, the decimal point. The fifth ring designates the tole-

rance in percent ().

Examples:

Color Digit Multiplier | Tolerance
gold - - 57
silver - - 10 %
black 0 1 -
braun 1 10 1%
red 2 100 2%
orange 3 103

yellow 4 104 -
green 5 105 0,5 %
blue 6 106 -
violet 7 107 -
grey 8 108

white 9 109 -
without - - 20 7

silver gold* braun green silver = 0,15uH
| | 10%

silver red gold* violet --- = 2,7uH
| 20 7%

silver grey red braun®** gold = 820uH

* Decimal point

% Multiplier

Inductors and transformers on ferrite cores are marked with three colored dots
(color coding same as in the two left-hand columns of the Section "Resistors").
These dots designate the last three digits of the STUDER standard number. The
large dot marks the start. The first digits of the standard

number (1.022.--- are always the same.

Inductors and transformers
on ferrite cores:

E1/25
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Example:

= Driver transformer, 150 kHz.
=  Standard number: 1.022.211
= Color code: red (large dot), brown, brown

Terminal 1 of the winding form is usually identified with a lobe; if not, the winding
form is marked with a yellow dot near terminal 1.

1.6.4 Electrostatically Sensitive Components

MOS (metal oxide semiconductor) devices are highly sensitive to electrostatic
charges. The following precautions should be followed:

= Electrostatically sensitive components and assemblies ("ESE" are stored and
transported in protective packing material. The label illustrated above is affi-
xed to this protective packing.
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foils and other statically chargea;le r;aterial.
= Only touch the terminals when your wrist is connected to ground.

= Use a special conductive plastic mat as a work surface.

= Never install or unplug printed circuit boards when the tape recorder is under

power! The tape recorder should be switched off for at least 5 seconds be-
fore any circuit boards are installed or removed!
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2.1 Unpacking and Checking

2.2 Installation Site

The A812 tape recorder is shipped in a special packing that protects the machine
from damage in transit. Care should be exercised when unpacking the machine so
that its surfaces do not become marred.

Check that you have received all the material by comparing the packing content
with the shipping list. Save the original packing material because it provides the
best protection in case your tape recorder needs to be transported again.

Check all items for possible shipping damage. If you discover any damage,
immediately notify the forwarding agent as well as the nearest STUDER dealer.

The A812 should be installed in a dust-free and an adequately ventilated
environment. The performance data of the tape recorder are guaranteed for an
ambient temperature range of 0°C to +40°C with a relative humidity of 20% to 90%
(noncondensing).

Install the tape recorder in such a way that sufficient space is available all around
the machine for unobstructed cooling. Particularly in recessed locations there is a
possibility of heat accumulation. The air circulation zone should neither be
misused as a storage area nor be obstructed with manuals etc.

The tape recorder should not be installed in the vicinity of strong electromagnetic
fields. General sources of interference are: strong load fluctuations on adjacent
power circuits, high-power transformers, elevator motors, electrical welding
plants, as well as nearby radio and television transmitters.

The rear of the unit should remain readily accessible for service work. When the
recorder is installed in a niche, sufficient space should be available for shifting the
machine even when the cables are attached.
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2.3 Setting up the Tape Recorder

The technical data are guaranteed for operating the tape recorder in any position

between horizontal and +15% inclination.

2.3.1 Assembling the Console

Tape recorders without
VU-meter penthouse:

Tape recorders with
VU-meter penthouse:

Important !

The console is shipped in disassembled condition.

First fasten the side panels of the console to the traverse (or the rack base) by
means of a 5 mm heaxagon-socket-screw key. Subsequently fasten the
wooden side panels with 4 screws each (4 mm hexagon socket).

The rear console panel is mounted after the tape recorder has been installed.
In order to install the tape recorder it is necessary to remove the two long
aluminum strips (3 screws each, hexagon-socket 2.5 mm, as well as 2 screws
M6, screwdriver No. 6).

Position the console horizontally (the lever for releasing the tilting mechanism
is located on the left front below the console). Slide the tape recorder into the
console from the back, mount the aluminum strips and fasten the screws.

Install the rear panel (6 hexagon socket 2.5 mm)

Slide the cable harness and the flat cable through the panel neck (on the rear
panel), connect the panel housing to the panel neck (2 screws, hexagon
socket 5 mm).

Engage the rear panel with mounted penthouse on the back of the console and

fantan tha crraae
i L

. S /~RVE™ - . . N )
asieil € SUIEWS (D X TlexayUll SUCKEL £.0 111iT1).

DO NOT ACTUATE THE TILTING MECHANISM IN TAPE SPOOLING MODE
BECAUSE THE HIGH CENTRIFUGAL FORCES COULD DAMAGE THE TAPE,
THE REELS, THE ADAPTER AND THE TAPE DECK COVER !
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2.4 Connectors, Fuses

STUDER A812

[ [2]

[15] forf1i2r 171 [1el

[3] [4] [5] [6] [71 18l [

[13] [14]

Fig. 2.4.1

[
[2]
[3]
[4]
[51
[e]

EDITION: Februar 1990

Line input CH1

Line output CH1

Line input CH2

Line output CH2

Line input time code channel (TC versions only)

Line output time code channel (TC versions only)

E2/3

7
[8]
[e]
[10]
(1]
[12]

[13], [14]

[15]
[16]

17

Connector for VU-meter panel (audio)

Connector for VU-meter panel (control)

Connector for noise reduction system (option) *

Connector for serial remote control, remote counter, and autolocator (option) *
Connector for synchronizer (TC versions only) *

Connector for parallel remote control *

Parallel wired connectors for SMPTE/EBU bus, RS232 interface, or data dump to
external memory (option)

Line voltage selector *
Ground socket *

Power inlet with primary fuse, diam. 5 x 20 mm

100 to 140 V: 6.3 A SLOW
200 to 240 V: 3.15 A SLOW

The connectors identified with * are located below the hinged cover.
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[6]

(11 [2]13] (41151

Fig. 2.4.2

[
[2]
[3]
(4
(5]
(6]

E2/4

All secondary fuses: diam. 5 x 20 mm !

Fuse for capstan motor and auxiliary voltages 4 A SLOW
Fuse for STABILIZER 8 A SLOW

Fuse for STABILIZER 1.6 A SLOW

Fuse for positive spooling motor voltage (+) 2.5 A SLOW
Fuse for negative spooling motor voltage (-) 2.5 A SLOW

Headphones socket (on models with monitor speaker built into the tape deck
cover)

EDITION: Februar 1990

2.4.1 Power Connection, Voltage Selection

Important !!

Fig. 2.4.3
No. 1 = Phase
No.2 = Ground
No.3 = Neutral

Before you connect the recorder to the AC power source for the first time, check
that the setting of the line voltage selector agrees with the local line voltage. The
following voltage can be set:

100, 120, 140, 200, 220, 240 VAC, +=10%; 50 to 60 Hz. Disconnect the recorder
from the AC outlet before you change the line voltage!

After the line voltage selector has been adjusted, the power fuse in the power inlet
may possibly have to be replaced with a correctly rated fuse (diam. 5 x 20 mm)

100V ... 140 VAC: 6.3 A (SLOW)
200V ... 240 VAC: 3.15 A (SLOW)

A

220
AQ®

®

®
100 120 240
&

0,31

Fig. 2.4.4
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2.4.2 Line Inputs and Outputs

N\
2 1 1 @ 2 =— IEC268-14

3 3
INPUT OUTPUT

Fig. 2.4.5

The balanced inputs and outputs are terminated on XLR sockets or connectors
(pin assignment according to IEC recommendation 268-14).

No. 1 Audio ground
No. 2 A-line (hot) *
No. 3 B-line (cold)

* Line A is "hot" with unbalanced connection of the tape recorder.

2.4.3 Remote Control Socket

Parallel remote control A parallel remote control with the following capabilities can be connected to this

P R eVt Pt [ omm PR R
connector 25-pin connector (female, type D):

= Remote control of the tape transport functions with feedback (<, >, PLAY,
STOP, REC).
RESET TIMER (resets the tape timer)
ZERO LOC (automatically searches the tape timer address 00.00.00.0).
LOC START (automatically searches the tape address at which the last PLAY
command was entered).
LIFTER (defeats the tape lifter in spooling mode).
FADER (enables the fader start circuit).
VARISPEED (variable tape speed).

Connector set Part No. 20.020.303.16
Connector housing, 25-pin Part No. 54.13.7022
Connector, 25-pin, coded Part No. 10.217.001.06
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Pin assignment of the PARALLEL REMOTE CONTROL:

Pin Signal name Designation

01 +0.0 Ground (GND, O V)

02 BR-REW * Status indicator lamp REWIND

03 BR-FORW * Status indicator lamp FORWARD

04 BR-VRSPD * Status indicator lamp VARISPEED
(alternatingly LOW and HIGH, when active)

05 SR-VRSPD + Switch for VARISPEED command

06 SR-FADRY + | Switch for FADER START READY command

07 BR-LOCST * Status indicator lamp LOC START

08 BR-FADRY * Status indicator lamp FADER START READY

09 BR-REC * Status indicator lamp RECORD

10 ST-RESET + Switch for RESET TIMER command

11 FAD1 Input FADER START command, line A

12 FAD2 Input FADER START command, line B

(FADER START 1is active when 5 to 24 VDC or
AC are available across pins 11 and 12).
13 IR-REFEX Input for external capstan PLL reference
(nominal: 9.6 kHz, TTL level recommended;
max. input voltage +10 V).

14 SR-0LOC + Switch for ZERO LOC command
15 BR-PLAY * Status indicator lamp PLAY
16 BR-STOP * Status indicator lamp STOP
17 SR-LIFT + Switch for LIFTER command
18 SR-LOCST + Switch for LOC START command
19 SR-REC + | Switch for RECORD command
20 SR-REW + Switch for REWIND command
21 SR-FORW + Switch for FORWARD command
22 SR-PLAY + Switch for PLAY command

23 SR-STOP + Switch for STOP command

24 KEY Connector coding

25 +24.0 +24 V supply (max. 300 mA)

* Open collector output, active LOW. No internal pull-up resistor. Maximum
HIGH level +30 V, maximum current 200 mA (built-in current limiting resistor
22 Q).

+ Switch input. LOW level activates the command. Internal pull-up resistor, 4.7 kQ
to +24 V. Maximum HIGH level = +30 V. Logical levels: LOW = 0 Vio +4 V;
HIGH = +7.5Vto +30 V.
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FUNCTION PIN

VARISPEED 5
FADER ST. READY 6
RESET TIMER 10
ZERO LOC 14
LIFTER 17
LOC START 18
RECORD 19
REWIND (<) 20
FORWARD (>) 21

|
|
|
|
|
PLAY 22
STOP 23 ‘——1

(0.0}

ne INTERNAL SUPPLY I EXTERNAL SUPPLY

25
(24v) ey | 24V STUDIO (max 28V)

“a ~a

‘ ~ | * ~

|
anl |
osn | T T
|

FUNCTION

x
=z

REWIND (<)
FORWARD (>)
VARISPEED

LOC START
FADER ST. READY
RECORD

PLAY

STOP

Imax

Rp = OVERLOAD PROTECTION
Dp = POLARITY PROTECTION

DAOONAWN

T
<

h
\__|___

sat. ~O07V

_r

| |
Aol
N /

Fig. 2.4.6 REMOTE CONTROL CIRCUIT

PIN

5
max + 5.0 V
§ min +2.8V

—[ max+ 04V

(0.0) from = 9.6 kHz

25
(+24)

Fig. 2.4.7 VARISPEED CONTROL CIRCUIT
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FADER ST. READY

FADER ST. READY

N
5
.
> 23
3| 9%
al 82
2 o

1 1
- (0.0)
00 cAbER ST. READY FADER SW. FADER ST. READY
6 -—c\:l
EE—

25 R @ 25
(+24) (+24)

INTERNAL SUPPLY EXTERNAL SUPPLY

Fig. 2.4.8 FADER START CIRCUIT

Important !!  If incandescent bulbs are used for feedback, their inrush current may not exceed

0.3A!
Connector for external A 25-pin connector (female, type D) is available for connecting an external
synchronizer synchronizer (time code versions only).
Connector set Part No. 20.020.303.15
Connector housing, 25-pin Part No.  54.13.7022
Connector 25-pin, coded Part No. 10.217.001.05
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Pin assignment of the SYNCHRONIZER connector:

Pin Signal name Designation

01 + 0.0 Ground (GND, 0 V)

02 BR-REW * Status indicator Tamp REWIND

03 BR-FORW * Status indicator lamp FORWARD

04 BR-VRSPD * Status indicator lamp VARISPEED
(alternatingly LOW and HIGH when active)

05 SR-VRSPD + | Switch for VARISPEED command

06 SR-REHSL + Switch for REHEARSAL command

07 OR-MVCLK * | Output for TAPE MOVE CLOCK signal
(128 pulses/15 ips, pulse duty factor 50%).

08 KEY * | Connector coding

09 BR-REC * | Status indicator lamp RECORD

10 OR-MVDIR * | Output for TAPE MOVE DIRECTION signal
(REWIND = LOW, FORWARD = HIGH).

1 OR-CMCLK * | Output for CAPSTAN MOTOR MOVE CLOCK signal
(1200 pulses/s at 7.5 1ips)

12 OR-SYENB * Output for SYNCHRONIZER ENABLE signal (LOW

when tape is tensioned and the recorder is
operational, HIGH when the tape is not
tensioned).

13 IR-REFEX Input for external capstan PLL reference
(nominal: 9.6 kHz, TTL level recommended;
max. input voltage +30 V).

14 + 0.0 Ground

15 BR-PLAY * Status indicator lamp PLAY

16 BR-STOP * 1 Status indicator lamp STOP

17 SR-LIFT + Switch for LIFTER command

18 SR-MUTE + Switch for MUTE command (no influence on

time code channel)

19 SR-REC + Switch for RECORD command
20 SR-REW + Switch for REWIND command
21 SR-FORW + Switch for FORWARD command
22 SR-PLAY + Switch for PLAY command
23 SR-STOP + | Switch for STOP command
24 KEY Connector coding

25 +24.0 +24V supply (max. 300 mA)

* Open collector output, active LOW. No internal pull-up resistor. Maximum
HIGH level +30 V, maximum current 200 mA (built-in current limiting resistor
22 Q).

+ Switch input. LOW level activates the command. Internal pull-up resistor, 4.7 kQ

. sist
to +24 V. Maximum HIGH level = +30 V. Logical levels: LOW = 0 Vto +4V;
HIGH = +7.5Vto +30 V.
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Connector for the RS232

serial interface

Connection of the

AUTOLOCATOR/REMOTE

TIMER

and SMPTE/EBU bus or RS232 interface and data backup facility

A terminal with RS232 interface and ASCII protocol or a tape recorder for data
backup (option 1.810.751.00) or a terminal with RS 232 interface and binary
protocol or the SMPTE/EBU bus (RS422) (option 1.820.751.20) can be interfaced
to this connector.

Connector set Part No.20.020.303.07

Pin assignment of the RS232 or SMPTE/EBU bus (RS422) connector (option
1.820.751.20);

RS232 RS422
Pin Signal name Pin Signal name
01 SHIELD 01 SHIELD
02 02 TRANSMIT A
03 RX 03 RECEIVEB
04 0,0V 04 REC.COMMON
05 05
06 0,0v 06 TRSMT.COM.0
07 X 07 TRANSMIT B
08 08 RECEIVE A
09 SHIELD 09 SHIELD

Pin assignment of the RS232 connector or the connector for data backup (option
1.810.751.00:

Pin Signal name
01 FRMGND
02 TRANSA
03 RECEIVB
04 RECEIVCM
05 SPARE
06 TRANSCM
07 TRANSB
08 RECEIVA
09 FRAMGND

A serial remote control, a remote timer or an autolocator can be connected via this
9-pin connector (female, D-type). The keys of the serial remote control are freely
programmable. All functions programmable on the local keyboard can also be
executed from the remote control. The functions programmed on the serial remote
control do not necessarily have to be the same as those on the local keyboard.

E 2/10
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Pin assignment of the AUTOLOCATOR/REMOTE TIMER connector 2.4.4 Headphones Socket
Pin Signal name
01 SHIELD g
02 N.C. a 2 i
03 TR-A o = @
04 KEY
05 +0.0
06 N.C.
07 TR-B —————
08 | SIGNGND CI1 P
09 +REMSUP
Connection of the NOISE A 2-channel noise reduction system (either DOLBY <R> or TELCOM <R>) can STEREO PLUG
REDUCTION SYSTEM be remote controlled via this 15-pin connector.
Fig. 2.4.9.
Connector set Part No.20.020.303.08
Pin assignment of the NOISE REDUCTION SYSTEM connector TP _ Left-hand channel
RING = Right-hand channel
Pin Signal name Designation SLEEVE = Ground
01 B-BDY-01 * | Control signal for DOLBY system channel 1
02 B-BDY-02 * | Control signal for DOLBY system channel 2
03 N.C.
04 KEY
05 N.C.
06 N.C.
07 N.C.
08 N.C
09 N.C.
10 N.C.
1 B-TLC-01 + | Control signal for TELCOM
system channel 1
12
13 B-TLC-02 + | Control signal for TELCOM
system channel 2
14 +24.0
15 +0.0

* Open collector output, active LOW. No internal pull-up resistor. Max. HIGH level
30 V, max. current 200 mA.

+ Open collector output, same as above, but active HIGH.
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2.5

Three standard versions exist with differently programmed (and labelled) keypads.
These versions are subsequently identified with the letters A to C.

Models: A812-0.75, AB12-2, A8B12-1 A812-2F

Version A

- - P Models: A812-VU, A812-2/2 VU, A812-2 VU, A812-1 VU, A812-2 /2
S V g . Version B / '

i

e
|

I

i
it
il

|
|

aoa

ey

oS TR TS WA S
[T v ——
S S P S
o S DN T ST
[ T e —

(I
|
I

Version C

Fig. 2.5.4
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A self-adhesive status indication label set with complete lettering is included in the
supplied accessories. It can be used if the desired key assignment differs from the
standard version.

After the existing status indication label has been peeled off, the unused lamp
sockets can be fitted with the supplied LEDs. The new status label is then glued on
and the tape recorder programmed as desired.

QO 151PS QO 301ps O saArfE (O STEREO O ccr O TAPEA O spoTERASE (O REMOTE

O 751PS O 3751PS O varispeep O MONO O naB O TAPEB O ReHeEARse (O FADER

MINUTES B SECONDS! B O FRAMES.

Fig. 2.5.5

EDITION: Februar 1990

E2/13



STUDER A812

2.5.1 Operator Controls

Main Keypad

[1] Power switch
[2] Tape lift slide
[3] Marking device (option)
[4] Splicing rail
[5] _S_ci_ssprs (option)

Main keypad
[6] < Rewind key
[7] >  Forward wind key
[8] PLAY: key
[9] STOP: This key has priority over all tape transport keys and cancels any active

synchronizer LOOP. If STOP and LOC START 1...5 are pressed simultaneously,
the stored locator addresses are displayed. Certain function keys (such as
STEREO/MONO, CCIR/NAB, TAPE A/TAPE B, FRAMES/S SELECT, OFFSET
ON/OFF) are only accessible if the STOP key is pressed simultaneously.

[10] REC: Record key, only active together with PLAY (provided the recording channel is not
switched to SAFE mode). Depending on the programming, it is possible to switch
either directly to record by pressing the REC key (RECORD B), or PLAY + REC
must be pressed (RECORD A).

[12] SHUTTLE wheel:  For positioning the tape with continuously variable tape speed. Center position =
STOP, left-hand limit position = max. SHUTTLE rewind speed, right-hand limit
position = max. SHUTTLE forward wind speed.

[13] SHUTTLE BAR: Bar above the SHUTTLE wheel [12]. When the SHUTTLE BAR is pressed the
spooling speed selected with the SHUTTLE wheel will be stored.
Secondary keypad
[15] Display field for keys [34] to [42]
[16] LED- Real-time indication for all tape speeds in hours, minutes, seconds, and tenths of

tape timer  seconds, switchable to a second tape timer with user-selectable reference.

[17] RESET TIMER: Reset key for the tape timer [16].

[18] LAP:  Switches the (main) tape timer to a second timer with user-selectable reference.
An "L" is shown as long as the reading of the second timer is displayed.
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[19] TRANS

(TRANSFER):
[20] LOC1:
[21] LOC2:
[22] LOC ZERO:
[23] LOC START:
[24] ROLLBACK:
[25] LIBRARY WIND:
[26] TAPE DUMP:
[27] LC display:
[28] PROG. ENB

Preselection key for storing the current tape timer reading (functions also when
the second timer has been activated with LAP). In order to store the timer reading
in one of the 5 LOC memories, press one of the keys LOC1...LOCS5; the tape timer
continues to count. If the timer reading is not to be transferred into a LOC
memory, the tape timer can be reenabled by pressing TRANS a second time.

Automatically searches the tape address stored with [19]. The LOCATE address is
displayed as long as this key is pressed.

Analogous to LOC1 [20].

Searches the tape address that corresponds to the timer reading 0.00.00.0.
Relates to the corresponding zero position of the tape timer in normal mode or in
LAP mode.

Automatically searches the tape address at which the last PLAY command (or
(function LOC START STOP), PLAY (function LOC START PLAY, default
programming) or RECORD (LOC START REC).

Rewinds the tape by the programmed amount between 1 and 59 seconds. Default
value: 15 seconds. There are three programming possibilities: Rollback-Play
(default), Rollback-Stop, Rollback-Rec.

Reduced spooling speed for producing library quality pancakes. Preselection key,
initiates the reduced speed in conjunction with one of the spooling speeds [6] or
[7]. This function can be cancelled by pressing LIBRARY WIND a second time.
Speed programmable from 0.1 to 15 m/s in increments of 0.1 m/s; default value 5
m/s.

Dump edit mode. Four programming possibilities: TAPE DUMP-A, tape timer
enabled; TAPE DUMP-B, tape timer disabled; TAPE DUMP-C, dump edit
preselection by pressing TAPE DUMP and initiated with PLAY, interrupted with
STOP, tape timer enabled; TAPE DUMP-D, same as TAPE DUMP-C but tape timer
disabled.

Function and programming key pad below the hinged cover

Alphanumeric display for indicating the software status, speed deviation in
varispeed mode, error messages, programming of audio and tape deck
parameters, etc.

PROGRAMMING ENABLE): Switch for enabling the STORE key [33] (to protect
certain functions and parameters, this key must be operated with a hexagon-
socket-screw key size 2.5).

Screw turned to the counterclockwise limit position: programming enabled. Screw

turned to the clockwise limit position: programming disabled. Two different

disabling possibilities can be programmed:

= Program disable A, all functions are protected against inadvertent modification.

= Program disable B, programming disabled but the first three tape deck
parameters (LIBRARY WIND), max. wind, rollback time) can be modified and
stored.

EDITION: Februar 1990
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[33]

[34]

[35]

[36]
[37]
[38]

[39]

[40]

STORE:

TYPE A-TAPE B:
VARISP. ON/OFF:
SET VARISP.:

UP,...[42] DOWN:

SPEED SELECT:

[29] V/NEXT

[30] CURSOR/< Keys for paging in the menue and for moving
[31] CURSOR/> the cursor on the LC display

[32] ~/LAST

Key for storing a modified audio or tape deck parameter, for changing over a
function that has not been assigned to a key, for reprogramming a key function (if
pressed together with the corresponding key), or for acknowledging an error
message.

= STEREO MONO (for versions A, B): stereo/mono se-
lector (only in conjunction with STOP!).

m FRAMES/S SELECT (for version C): Selection of the
time code type (24 / 25 / 29.97 / 30 frames/sec); only
on conjunction with STOP!

= MASTER SAFE (for version A):
Record inhibition for machines without SAFE /READY
switch.

= CCIR-NAB (for versions B, C): Selector switch for the
equalization standard (only in conjunction with
STOP!).

Selector switch for two tape types (only in conjunction with STOP!).
On/off switch for variable tape speed.
Activates the VARISPEED input with the aid of the UP [39] and DOWN [42] keys.

multifunction keys:

= In conjunction with the keys [29-32]: For paging through the menu and for the
audio and tape deck parameters.

= In conjunction with the VARISPEED function:
For selecting the desired tape speed:

= In conjunction with the functions SET ADDRESS and SET TIMER: For entering
the locator addresses and setting the tape timer.

"Wraparound" key for selecting the speed. Each time this key is pressed the next
higher or next lower speed is selected.

Version A: 3.75/7.5/15 ips
Version B: 3.75/7.5/15/30 ips
Version C: 7.5/15/30 ips

E 2/16
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[41] FADER:
[42] DOWN:
[50] REC:
[51] READY:
[52] SAFE:
[563] INP:
[54] SYNC:
[55] REP:
[56] CODE LEVEL
57] Output meter:
[58] RECORD LEVEL:

Disables the local keypad, fader start is given priority. Four programming
possibilities:

FADER A:

FADER START without enable key. After the FADER START the local keypad is
disabled and the built-in monitor speaker (but not the headphones) is muted.
When the fader is pulled back (= no voltage), the tape recorder switches to
STOP but muting of the monitor speaker is only cancelled when the tape has
come to a standstill.

FADER B:

FADER START with enable key (FADER START READY), the local keyboard is
also active when FADER START is enabled. After the FADER START the local
keypad is disabled; default programming.

FADER C
Same as FADER START B, except that the local keypad is inhibited when
FADER START is enabled.

FADER D:

FADER START with enable key (FADER START READY), the local keypad is
also active when FADER START is enabled. After the FADER START the built-in
monitor speaker (but not the headphones) is muted. If after a FADER START a
key of the local keypad is activated in PLAY mode, muting of the monitor
speaker is cancelled. If FADER START is not enabled, actuation of the FADER
switch does not influence the operating state of the tape recorder.

In the event that the tape tears during a FADER START, the tape deck must be
reactivated with the FADER switch.

Multifunction key, analogous to [39] UP.

Operator controls in the penthouse (if configured)

Record pilot lamp; is light when the channel is switched to record mode.

Channel is enabled for recording.

Channel is disabled for recording.

The input signal is connected to the output.

The sync signal is connected to the output.

The reproduce signal is connected to the output.

{(only on code channel control): This time code pilot light is light when the time
code is reproduced from tape or when the time code level at the input is large
enough (depending on the setting of the input selector INP/SYNC/REP).

VU-meter or peak program meter (PPM), internally switchable.

Level potentiometer for record mode.

EDITION: Februar 1990
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[59] REPRO/SYNC LEVEL:

[60] UNCAL:
[61] INPUT:
[62] TAPE:
[63] CHA1.
[64] 1+2/CUE:
[65] CH2:
[66] VOLUME:
[67] PHONES:

2.5.2 Power Switch

Level potentiometer for play mode or sync reproduction.

Enables the level potentiometer.

Switched off: Calibrated line level.

Operator controls for the monitor speaker (in the console penthouse or the tape
deck cover):

The input signal of the machine is heard via the monitor speaker.

The output signal of the machine is heard via the monitor speaker.

Channel 1 is connected to the monitor speaker.

The sum of both channels or the CUE channel (only for TC versions) is connected
to the monitor speaker. This function is programmable with jumpers.

Channel 2 is connected to the monitor speaker.
Volume control for the monitor speaker.
Phones socket (on models with console penthouse this socket is located at the

monitor speaker, on models without console penthouse it is located above the
hinged cover of the amplifier bay.

CAUTION:

Before you switch on the tape recorder for the first time, check that the setting of

e P T LT T Y PR BV N

the line voltage selector agrees with the local mains voltage.
The fuse rating must be checked whenever the setting of the line voltage selector
is changed.

The power switch is located at the top edge of the tape deck cover. The tape
recorder can be switched on after it has been connected to the mains.

When the tape recorder is switched on, the previously active operating state is
automatically reestablished and displayed. Exceptions: the machine always
switches to STOP (the STOP lamp flashes if the tape is missing or threaded
loosely). On machines with a SAFE/READY switch the channels are switched to
SAFE. When the machine is switched on the main functions are automatically
tested by the microprocessor. Any errors are shown on the LC display.

2.5.3 Indications at Power on Time

After the machine has been switched on, some of the pilot lamps may light up
briefly, including READY or REC. However, the record function is electronically
inhibited during this phase.

E2/18
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The following LEDs subsequently light up and indicate the current operating state
of the tape recorder:

= STOP: The stop function is active. If the LED flashes this means that both tape
tension sensors are in their home position (no tape mounted or tape loosely
inserted). slack.

CCIR or NAB: Selected equalization standard

STEREO or MONO (if configured).

TAPE A or TAPE B: Selected tape type.

Tape speed: for example 15 or 7.5 ips.

Output selector: The selected output is indicated with INPUT

Depending on the configuration of the tape recorder the following may also be
light:

= Output meters

= On the track selector: SAFE

=  Onthe output selector: Selected output (INP, SYNC or REC)

[ ]

R 2TV, QTITUL Uil Py N U

UNCAL (if the key is pressed)

On the LC display the software status of the tape recorder (creation date of the
master software, calendar week/year) is briefly displayed, followed by a list of the
options with which the machine is equipped, possible error messages in plain text
or the message "no errors detected”, and subsequently the current status of the
machine (line level, for TC versions also the offset and the selected time code
type).

2.5.4 Inserting the Tape

Adapter for 3-pronged (CINE) reeis and for DiN hubs are engaged in the spindles;
adapters for NAB reels or hubs are inserted into the spindles and fixed by
pressing the red button in the middle of the adapter. The adapters are released by
lightly pressing against the edge of the spindles.

Three-pronged reel (DIN 45514, 45517)
with flange

Fig. 2.5.6

Install the adapters for 3-pronged reels. Mount the full reel on the
left-hand spindle, the empty reel on the right-hand spindle. Pull out the three-
pronged guide and lock the adapter with a 60° turn.
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NAB reel:
Fig. 2.5.7
NAB adapter Install the NAB adapter. Mount the NAB reel on the adapter or, if a self-supporting
pancake is used, mount an NAB hub on the adapter and turn the top of the
adapter clockwise until it engages.
Self-supporting pancake (Hub according to DIN 45515)

Fig.2.5.8 1 DIN adapter 2 DIN platter
3 center of pancake, unlocked 4 center of pancake, locked,
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Threading the tape

Install the DIN adapter, mount the spindle on the adapter and engage the driving
pin of the reel flange in the holes of the spindle.

Mount the full pancake on the left-hand side. Lift the clip and twist it by 90° until it
rests on the guide pins. Mount an empty reel flange and an empty hub on the
right-hand side.

Before you thread the tape raise the head shield in front of the soundheads.

Fig. 2.5.9

2.5.5 Tape Speeds

Thread the tape as illustrated. Wrap the leading end of the tape around the right-
hand reel and secure it by giving the reel a few counterclockwise turns. The STOP
lamp flashes. When one of the spooling keys is pressed, the tape is slowly
tensioned (even if it is inserted only loosely) and the STOP key changes to steady
light. The A812 is now ready for operation.

Set the tape timer to zero by pressing the RESET TIMER key. Move the head
shield over the soundheads, if necessary.

Up to four tape speeds are available; various models are programmed for the
three most commonly used tape speeds (e.g. in time code versions the slowest
speed is not programmed because operation with time code is not advisable at
3.75 ips). When you press the SPEED SELECT key (below the hinged cover) the
tape speed is increased by one step or it is changed back from the highest to
thelowest speed; the corresponding pilot LED lights up

EDITION: Februar 1990
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2.5.6 Play

When the local PLAY key, a corresponding remote control key, or a fader start
device is actuated, the tape recorder switches to play mode. The PLAY LED lights
up.

Play mode can be cancelled by pressing the STOP key.

If the PLAY key is pressed while a recording is in progress, the machine switches
to play without interruption.

If the PLAY key is pressed in spooling mode, the tape is immediately decelerated
and the PLAY function preselected. As soon as the magnetic tape has come to a
standstill or been decelerated to the nominal speed in the play direction, the
machine switches to play mode, the PLAY lamp is continuously light.

From the PLAY function you can switch directly to spooling mode or an
autolocator function.

2.5.7 Varispeed Control

The deviation relative to the nominal speed can be selected with the built-in
varispeed control within the range of +7.5 semitones.

With the keys SET VARISP and UP or DOWN you can preselect the tape speed
without changing the current nominal speed. The speed is indicated on the LC
display either in semitones, in percent of the nominal speed, or as the actual tape
speed in inches per second (ips).

Pressing the VARISPEED key switches from the nominal speed to the changed
speed - the VARISPEED npilot lamp above the tape timer flashes. When the
function VARISPEED INDICATION ENHANCED is active, the two LEDs of the
spooling keys < and > also flash.

If the functions SET VARISP and VARISPEED are simultaneously active, the speed
change is performed directly (with the UP and DOWN keys). The result is directly
audible during playback.

The delay correction for the drop-in and drop-out (see Section 2.5.9) is set for the
nominal speed; when recordings in varispeed mode a corresponding offset will
result.

2.5.8 Record

When the REC and the PLAY keys are pressed simultaneously, the machine
switches to record mode and the PLAY and REC keys light up.

If PLAY and REC are pressed in spooling mode, the tape is decelerated, the
record function preselected, and the REC and PLAY lamps flash. As soon as the
tape has been decelerated to the nominal speed, the record mode is automatically
initiated and the two lamps change to steady light.

From record mode it is possible to switch directly to fast wind, play or a locator
function by pressing the corresponding key.
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Models with
MASTER SAFE key:

Models with
SAFE/READY keys:

Drop-in:

Drop-out:

Overlapping drop-in:

The MASTER SAFE function is used for record inhibition on machines without
SAFE/READY key. However, this function can also be

programmed on machines equipped with a SAFE/READY key in which case the
MASTER SAFE function is a higher ranking record inhibition. As long as MASTER
SAFE is active, the machine cannot be prepared for recording with the READY
key.

With the SAFE key you can inhibit recording on the corresponding channel. The
yellow SAFE lamp lights up; when PLAY and REC are pressed the tape deck is
started; the old recording on the audio track of the channel protected with SAFE is
preserved and can be monitored (REP or SYNC).

To prepare a channel for recording the corresponding READY key must be
pressed. The green READY pilot lamp lights up. When the recording is started with
PLAY and REC, the red REC pilot lamp lights up to signal that the record mode is
active.

While a recording is in progress you can inhibit the channels directly with SAFE. In
order to reenable them for recording you must first press the READY keys. After
the READY lamp lights up you must press either PLAY and REC or only REC,
depending on the internal programming.

On 2-channel machines the two channels are operated either in parallel or
individually, depending on the programming (function CH CONTR PAR/INDIV).

Click-free changeover from play or SYNC reproduction to record mode is
possible. Depending on the jumper setting, this is achieved by either pressing
REC together with PLAY (RECORD A) or only the REC key (RECORD B).
Depending on the programming the record erase head and the soundhead are
activated either simultaneously, or the record head is activated with a speed-
dependent delay in such a way that the erase head and the record head are
switched on at exactly the same tape location (function IN-OUT DEL. Y/N).

Click-free changeover from record mode to play or SYNC reproduce mode is
possible by pressing the PLAY key.

Depending on the programming the erase head and the record head are either
switched off simultaneously or the record head is deactivated with a speed-
dependent delay in such a way that the erase head and the record head are
switched off at exactly the same tape location (function IN-OUT DEL. Y/N).

A drop-out with SAFE always deactivates both heads simultaneously.

A drop-out with STOP first completes the drop-out before the tape is stopped.

Mechanical (fade-IN/fade-OUT)

If e.g. an applause is to be faded in with overlap at the end of a recording, the
magnetic tape can be lifted off the record and the erase head by means of the
tape lifter [4].

The machine is then restarted in record mode. When the tape lifter is slowly
released, the tape first contacts the record head and the applause is added to the
existing modulation (e.g. the end of a music selection). When the tape lifter is
released completely, the tape also contacts the erase head. The existing
modulation is erased and only the applause is recorded.
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2.5.9 SYNC Reproduction

SYNC preselection:

2.5.10 Spooling Mode

The SYNC key switches the corresponding channel to SYNC reproduction. In this
mode the tape induces an audio signal in the record head. This signal is amplified
and equalized in the reproduce amplifier. Since there is no time offset between the
record and the reproduce head in this mode, accurate drop-in is possible.

Sync reproduction is not intended to be used at 3.75 ips (quality generally not
adequate!). All sync audio parameters at this speed are normally set to 00.
However, it is feasible to calibrate the tape recorder also for 3.75 ips sync
reproduction if quality degradation is acceptable.

The reproduce bandwidth in sync mode is limited to approx. 12 kHz. For special
mixdowns the bandwidth can be increased to 20 kHz with the aid of a jumper (see
Section 4.9.2). However, strong cross talk from the record channel to the sync
channel must be expected at frequencies above 12 kHz.

SYNC reproduction can be preselected for a channel that has been readied for
record mode. When the SYNC key is pressed during a recording, the
corresponding channel is connected to the input (INP). This channel is
automatically switched to SYNC reproduction when the drop-out occurs (PLAY,
SAFE, STOP).

Tape lifting

Important !!

The < key activates the fast wind in the forward direction, the > key in the rewind
direction. The tape will be wound at the programmed spooling speed.

Spooling is automatically cancelled by STOP, PLAY, REC+PLAY, SHUTTLE, TAPE
DUMP, LOC functions, and by spooling in the opposite direction.

It is admissible to switch from fast forward directly to rewind and vice versa, or
directly from play or record to rewind.

During spooling it is possible to switch directly to play or record. The LED of the
preselected function flashes; the magnetic tape is decelerated, and the
preselected function is activated when the tape has come to a stop or reached the
nominal speed.

In spooling mode the tape is automatically lifted off the soundheads in order to
minimize wear on the tape and the audio heads.

The tape lift pin can be engaged by actuating the programmable momentary
action LIFTER key.

DO NOT ACTUATE THE CONSOLE TILTING MECHANISM IN SPOOLING
MODE - THE TAPE, THE REELS, THE ADAPTERS, AND THE TAPE DECK
COVER CAN BE DAMAGED BY THE STRONG CENTRIFUGAL FORCE !!
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2.5.11 Producing Pancakes at Reduced Spooling Speeds, (LIBRARY WIND)

2.5.12 Stop

The reduced spooling speed LIBRARY WIND is intended for pancakes that are to
be saved in a library. The speed can be programmed between 0.1 and 15 m/s in
increments of 0.1 m/s (default: 5 m/s). The library wind function is activated by
pressing the LIBRARY WIND key and followed by the spooling key < or >.

The library wind function is cancelled by pressing LIBRARY WIND a second time.

2.5.13 Autoiocator

The STOP key has the highest priority and cancels all functions such as play,
record, spooling, and autolocator. After this key is pressed the tape is decelerated
and the stop lamp flashes until the tape has come to a standstill. The STOP lamp
subsequently changes to continuous light.

The tape tension sensors are automatically disabled when the tape stands still so
that the tape can be shuttled manually for editing.

Any new operating mode entered during the deceleration of the tape is stored and
activated as soon as the nominal speed has been attained. If STOP is pressed
concurrently with one of the LOC1..LOC5 keys, the corresponding locator
address is displayed on the tape timer.

Various function keys can only be operated in conjunction with STOP (e.g. tape
type selection (TAPE A/TAPE B), equalization standard (CCIR/NAB),
mono/stereo changeover (STEREO/MONO), changeover of the time code
standard (FRAME/S and OFFSET ON/OFF).

The autolocator supports the following operating modes:

s ZERO LOC: Zerolocator. When this key is pressed a fast forward or rewind is
initiated until the tape address corresponding to the counter reading 0.00.00.0
is found, regardless of whether the zero position of the main timer or the
auxiliary timer is to be searched.

= LOC START (programmable): When this key is pressed a fast forward or
rewind is initiated until the tape address is reached at which the last play or
record command was entered from STOP or spooling mode. Depending on
the programming, either the stop (function LOC START STOP), play (function
LOC START PLAY) or record (function LOC START REC) is subsequently
activated.

= LOC1..LOC5 (prorammable): Transfer locator. Up to five tape addresses can
be stored and automatically searched in spooling mode by pressing the
corresponding key.
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Programming:

Reading out a LOC
address:

PLAY or REC preselection:

Important !

2.5.14 Tape Timer

= With the programmable TRANS key: Search the desired tape address and
press the TRANS key when the tape is close to the desired address. The
address can be stored as long as the TRANS LED is light. When the exact
position has been found, press the LOC key. When the address has been
stored the TRANS LED switches off. To program a new entry the TRANS key
must be pressed again.

= With the programmable HOLD key: At the desired tape address press the
HOLD key. The corresponding timer reading will be "frozen" on the display
(however the tape timer continues to run). When one of the LOC keys is
pressed, the content of the display is transferred to the corresponding memory
and the current timer reading reappears on the display.

During a LOC process: Press the corresponding LOC key a second time.

In STOP condition: Press the STOP key plus the corresponding LOC key.

If PLAY or PLAY + REC is pressed during a locate function (ZERO LOC, LOC
START, LOC1...5), the tape recorder automatically switches to play or record
when the corresponding tape address is reached.

The stored locator addresses are not lost when the tape recorder is switched off.

Because the locator addresses are not relative to the tape addresses, unwanted
offsets will occur if the RESET TIMER key is inadvertently pressed.

The electronic tape timer always displays the real tape time in hours, minutes,
seconds, and tenths of seconds, relative to the selected nominal tape speed. The
timer has a display range -9 h 59

min 59.9 s to 23 h 59 min 59.9s. Numbers that are outside the display range are
identified by a subscripted "u" (underflow) or a superscripted "o" (overflow) in the
tens position of the hours, for example: 04.00.00.0 or u3.03.35.7 Fractional tenths
of seconds are rounded. The timer can be set to 0.00.00.0 by pressing the RESET
TIMER key.

When the end of the tape or a torn tape is detected, the timer stops automatically.
In dump edit mode (TAPE DUMP) the timer either stops or continues to run,
depending on which of the four TAPE DUMP modes has been programmed
(default: TAPE DUMP A).
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2.5.15 Auxiliary Timer LAP

2.5.16 Remote Controls

The LAP key activates a second (auxiliary) tape timer with a user-selectable
reference. An "L" appears in the first position of the display.

The auxiliary timer can be set to zero (RESET TIMER key) at any tape address and
can for example be used for determining the exact playing time of a selection
without having to compute the difference between the start and the end time.
When the LAP key is pressed a second time, the display switches back to the main
timer, and the "L" in the first display position disappears.

The following functions can be activated [rom the parallel remote control unit:
play, record, fast wind, stop, RESET TIMER, ZERO LOC, LOC START, RECAP
(rewind for as long as this key is pressed, and subsequent activation of play), or
LIFTER (defeating the tape lift during fast wind), and FADER (FADER START
ready).

With the serial remote control it is possible to operate all functions that can be
programmed on the local keypad, regardless of how the local keys are
programmed. In addition the serial remote control features a tape timer display
and a SHUTTLE wheel. The keys are programmed in the same manner as those
on the local keypad.

= Operation with the programmable function REMOTE A: When the REMOTE key
is pressed the corresponding pilot lamp lights up and the local keypad is
disabled. When the REMOTE key is pressed a second time, the local keypad is
reenabled and the pilot light switches off. In this condition the keys of the
remote control are dead.

s Operation with the programmable function REMOTE B: When the REMOTE key
is pressed, the corresponding pilot lamp lights up, the keys of the remote
control unit and the keys of the local keypad are equivalent. When the
REMOTE key is pressed a second time the remote control is deactivated and
only the local keypad is active. The pilot light switches off.

= Operation without REMOTE A or REMOTE B function: The REMOTE LED is
continuously light, the keys of the local keypad and the remote control units
are equivalent.

With the fader start circuit the tape recorder can be remotely switched to play

mode. The FADER START operation can be set up by a switch that interconnects

contact 6 (signal SR-FADRY) and contact 1 (ground) of the parallel remote control
socket (FADER START READY). A voltage of 5 to 24 V AC or DC can now be
connected to the contacts 11 and 12. The tape recorder is switched to play mode.

This setup is also possible with the programmable FADER key on the local keypad

or the serial remote control, or with the FADER KEY of the parallel remote control

(initiates the same function FADER A, B, C or D that is assigned to the local

FADER key.
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2.5.17 VU-Meter Panel

Operation with the programmable function FADER A: FADER START without
setup key. After the FADER START the local keypad and the remote control
keys are inhibited, the built-in monitor speaker (but not the headphones) is
muted. When the fader is pulled back (fader switch opens), the tape recorder is
switched to STOP, however muting of the monitor speaker is not cancelled
until the tape has come to a full stop.

Operation with the programmable function FADER B: FADER START with
enable key (FADER START READY), local and remote keypads are active,
FADER START enabled. After the FADER START the local keypad is disabled;
default programming.

Operation with the programmable function FADER C: Same as FADER START
B, except that both the local and the remote keypads are inhibited when
FADER START is enabled.

Operation with the programmable function FADER D: FADER START with
enable key (FADER START READY), both the local and the remote keypads
remain active even when FADER START is enabled After the FADER START
the built-in monitor speaker (but not the headphones) is muted. If any key of
the local or remote keypad is operated when the machine is in PLAY mode
after FADER START, the muting of the monitor speaker is cancelled. If FADER
START is not enabled, the actuation of the fader switch does not cause any
change in the operating state of the tape recorder.

Output selector:

By means of a jumper the level indication can be changed over from PPM to VU
characteristic.

UNCAL: When this key is pressed the corresponding level potentiometers are
enabled, this status is signalled by a pilot light. When the UNCAL key is
released, the corresponding potentiometer is disabled and the input or output
level is set to line level.

INP: connects the input signal to the output and to the output meter of the tape
recorder.

SYNC: connects the reproduce signal from the record head to the output and
to the output meter of the tape recorder. This operating mode can be
preselected for recording. (As long as the corresponding channel is enabled
for recording, it is switched to INPUT because playback with the record head is
not possible during a recording. As soon as the channel is switched to READY
or SAFE, SYNC reproduction is automatically activated).

REP: Connects the reproduce signal to the output and to the output meter of
the tape recorder.

In record mode, convenient tape/source monitoring is possible with the INP and
REP keys.

INP, SYNC, and REP are mutually self-cancelling. On 2-channel machines both
channels are operated either in parallel or individually (function CH CONTR
PAR/INDIV).
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2.5.18 Monitor

On models without penthouse the monitor speaker is built into the tape deck
cover; on machines with console penthouse it is built into the monitor panel. On
models with penthouse the headphones socket is located on the monitor panel,
on models without penthouse it is located on the left above the amplifier bay.

With the mutually self-cancelling switches INPUT and TAPE the signal can be
switched between input and output (tapped before the corresponding level
potentiometers).

Channel 1 (CH 1) or channel 2 (CH 2) can be monitored. In addition either the sum
of both channels or the CUE channel (time code) can be monitored, depending on
the position of the jumpers on the monitor amplifier, see Section 4.9.6. If the
jumpers on the monitor amplifier are in the CUE position, the sum of both
channels can still be monitored by simultaneously pressing the keys CH1 and
CH2.

The volume can be adjusted with the VOLUME control knob.

2.5.19 Mono-Stereo Switch (Option)

Stereo machines can be equipped or retrofitted with a mono/stereo switch. When
the machine is switched on, the last operating state prior to switch-off is
automatically reestablished and displayed.

To switch from stereo to mono and vice versa, the STOP and STEREO-MONO
switch must be pressed simultaneously.

If the machine is not fitted with a mono-stereo module, the two pilot lamps
STEREO and MONO remain dark.

2.5.20 Test Generator (Option)

The controls of the test generator are located on the front edge of the test
generator module. To operate these controls the amplifier bay must be opened!
When the upper key is pressed, the test generator is switched on (REF lamp is
light, i.e. the reference frequency, normally 1 kHz, is selected). Subsequent
pressing of this key changes the reference frequency as follows: - 60 Hz - 125 Hz -
REF - 10 kHz - 16 kHz - OFF - (REF - 60 Hz - etc.).

With the lower key the generator level can be switched from nominal level to a
level that is down by 10 dB. If "-10 dB" is selected, the gain in the reproduce path
of the mono-stereo switch is automatically increased by 10 dB; this means that the
VU-meter reading of measurements with tape is the same as with nominal level.
The lower key is only enabled if the test generator has previously been switched
on with the upper key. After the test generator has been switched on and off with
the upper key, nominal level is always available at the output of the test generator.
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2.5.21 Time Code Channel (TC-Versions only)

Time code recording

Time code reproduction

Press the READY key on the time code channel control unit; the READY lamp
lights up. Then start the machine in record mode by pressing REC + PLAY; the
REC lamp is light. Or while a recording is in progress, press READY and,
depending on the programming, REC + PLAY or only REC.

Press REP or SYNC and start the machine in PLAY mode.

Depending on the setting of the output selector, the green CODE LEVEL lamp is
light if a time code signal exists on the TC line input (INPUT position= or on the
tape (REP or SYNC position).

2.5.22 Editing, Cutting the Tape

Searching a tape address
with fast wind

Searching a tape location
with PLAY:

Searching a tape position
with the autolocator

Cutting with the built-in
scissors (option):

Cutting at the reproduce
head:

If the tape position to be searched is approximately known (e.g. start or end of a
selection), the tape can be spooled to an address near this point. Press the
programmable LIFTER key so that the tape lift pin is pushed behind the
soundheads and the modulation becomes audible. As soon as the desired tape
location becomes audible, the tape can be fine-positioned with the < and > keys
or by actuating the SHUTTLE wheel. Press the STOP key and manually move the
tape to the edit position by carefully rotating the two reel flanges.

If individual segments with unknown addresses are to be eliminated from a
production, they can be searched in normal PLAY mode. When a position has
been found, press the STOP key and move the tape to the exact editing position
by carefully turning the two reel flanges by hand.

The tape address 00.00.00.0 can be searched automatically at spooling speed.
The start of a production is automatically stored and can be searched
automatically with the LOC START key if the recording has not been interrupted.
While a production is in progress, up to 5 tape positions can be stored directly,
depending on the programming of the recorder, by pressing TRANS and LOC1
(..5) at the desired position. When the corresponding LOC key is pressed, the
desired tape address is automatically searched. The tape can subsequently be
fine-positioned by hand.

Mark the cutting position (position of the reproduce head gap) with a grease
marker or a soft pencil on the back of the tape. Move the marked position to the
scissors by turning the two reel flanges. The tape is cut by pressing the key.

When the TAPE DUMP key is pressed, the unwanted tape segment can be played
into the waste basket (see dump edit mode).

With magnetically neutral scissors the tape can be lifted lightly off the reproduce
head and cut exactly in front of the head gap (center of head face) at an angle of
45°.
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Marking the tape, cutting in ~ With the optional marker, a grease pen or a soft pencil, mark the center of the
the splicing block: headface on the tape.

Insert the marked position into the splicing block and cut it with a razor blade.
Splicing the tape Insert the two tape ends with the marked side facing upward into the splicing

block. Butt the ends together (without overlap!) and join them with an approx. 20
mm long, 1/4" wide adhesive tape.

2.5.23 Dump Edit Mode

In dump edit mode the right-hand spooling motor is disabled so that unwanted
tape segments can be played into the "waste basket".

When the (programmable) TAPE DUMP key is pressed, the recorder switches to
play but the right-hand take-up motor is switched off. Four modes are available:

= TAPE DUMP A (default programming for all four standard versions): Tape timer
active, cancellation of this function with STOP or by pressing TAPE DUMP a
second time.

= TAPE DUMP B: Tape timer disabled, cancellation of this function with STOP or
by pressing TAPE DUMP a second time.

= TAPE DUMP C: Pressing TAPE DUMP preselects dump edit mode, activation
by pressing PLAY, interruption with STOP. The tape timer remains active.
Cancellation of this function only in STOP mode by pressing TAPE DUMP a
second time.

= TAPE DUMP D: Same as TAPE DUMP C but the tape timer is disabled.
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2.6

Soft Keys

Each control key of the A812 tape recorder (except the four blue and red keys and
the UP and DOWN keys of the function and programming keypad below the
hinged cover) can be assigned to any of the approx. 100 possible functions or
operating modes. It is also possible to directly enter or change over certain modes
(subsequently designated as KEYS/MODE) without requiring corresponding
programming of the control keys.

In order to simplify the assignment of the keys, the LC display (alphanumeric liquid
crystal display on the right front of the tape deck) as well as the opposite
downward branching status tree diagram is used.

This diagram consists of

blocks

and

settings

After the tape recorder has been powered on, the first three (possibly four) blocks
appear consecutively on the display for a few seconds:

A812M SOFTWARE VERS
MASTER: WW/YY

Creation date of the MASTER MPU software, calendar week /year,

A812 OPTION

Indication of the SMPTE /EBU option if installed.

DEFAULT AUDIO
PARAMETERS LOADED

If this message appears, the default audio parameters have been

loaded after a RAM error. These parameters can deviate slightly from the machine-
dependent parameters. The tape recorder can be operated, but deviations from
the optimum calibration data are inevitable. If the machine-dependent parameters
have been written down or saved on tape, they can be reentered or reloaded.
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- Program lock A:
- Program lock B:

ERR :0000000x

Plain-text error message (if any) resulting from the automatic self-test (see Section
2.7), or the message "no errors detected", and

L RANGE 0/6 dBm
OFS: NONE FPS:

Line level with which the tape recorder operates. The second line appears only if
the machine is equipped with a time code headblock; OFS = offset between time
code channel and audio channel in inches, FPS = number of full frames per
second.

The start-up process stops here. The above four (or five) blocks can be recalled in
normal operation by pressing the keys |~/LAST.

When the programming lock, switch [28], is closed (hexagon-socket screw key
size 2.5; clockwise limit position) the STORE key is inhibited.

Two different program locks are possible:

All functions are protected against inadvertent modification.
All programming is inhibited except for the first three tape deck parameters.

The following tape deck parameters can be modified and stored: reduced and
maximum spooling speed, and ROLLBACK time. Error messages can be still
acknowledged with STORE when the programming lock is closed. It is not
possible to reprogram any key functions when the lock is closed.

Any attempt will be signalled on the LC display with the message "program mode

not enabled".

To open the programming lock, switch [28]: starting from the clockwise limit
position give the screw approx. 1 - 2
counterclockwise turns.

The keys v/NEXT, </CURSOR, >/CURSOR, and ~/LAST are used for navigating
up and down within the tree diagram. In order to branch off, position the cursor
under the desired menu. In the bottom half of the tree diagram you can page
forward with the "up” key and backward with the "down" key.
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2.6.1 Key Numbering

The keypad is designed as a matrix comprising 5 rows with up to 10 keys each.

Numbering:
3 8 83 3 3 3 ¢
41 || 40
o o Q o] [e] (o]
w7 e 15 a3 2] ] o
34]35[36 | 7
OffoNNonNTonNo 00 33127
07| a6 |{os || o4 || 03 T 23|24 |of | | | | |
Fig. 2.6.1
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2.6.2 Available Functions (A812) Software Release 6/89

Key No.
in version:

Nr. Function Type A B C
009 L RANGE 0/ 6 dBm Y/N K/M — —_— —
010 L RANGE 4/10 dBm Y/N K/M —— — o
011 L RANGE 8/14 dBm Y/N K/M —— — J—
012 L RANGE 10/16 dBmY/N K/M - — i
021 MASTER SAFE Y/N K/M 3.5 — N
022 TAPE A K/M -—- —-— ——
023 TAPE B K/M -—- - -—-
024 TAPE A/B K/M 3.6 3.6 3.6
031 MONO/STEREQ K/M 3.4 3.4 -
032 CCIR/NAB K/M - 3.5 3.5
033 CCIR/NAB SAME/INDIV K/M _— — ——
034 REP/SYN SAME/INDIV K/M —_— —_— J—
041 AUTO MUTE ON/OFF K/M - — N
042 AUTO INP A Y/N K/M —— — —
043 AUTO INP B Y/N K/M —— — N
044 IN-OUT DEL. Y/N K/M -_— — —_—
046 AUTO LOW PASS Y/N K/M

051 CH CONTR PAR/INDIV K/M _— —_— —
101 REHEARSE K — — o
211 3.75 IPS Y/N K/M —— —_— o
212 7.5 IPS Y/N K/M —— I —
213 15 IPS Y/N K/M — —_— —
214 30 IPS Y/N K/M —— — —
215 3.75/7.5 1IPS K/M —— — -
216 7.5/15 IPS K/M - — R
217 15/30 IPS K/M — —— ——
218 3.75/7.5/15 1IPS K/M 2.3 _— —
219 7.5/15/30 IPS K/M -— — 2.3
220 3.75/7.5/15/30 IPS K/M - 2.3 ——=
230 FADER MASTER ENABLE K/M —— — I
231 FADER A Y/N K/M -— — N
232 FADER B Y/N K/M 2.4 2.4 2.4
233 FADER C Y/N K/M _— —_— —
234 FADER D Y/N K/M —— — J—
241 VARISPEED 7% K/M _— — —
242 VARISPEED HT K/M —— — J—
243 VARISPEED IPS K/M - —— —-—=
244 VARISPEED IPS/HT/% K/M - — J—
245 VARISPEED IND. ENH. K/M -— — -
246 SAVE KEY SETTING Y/N K/M - —— —
247 PROGRAM DISABLE A/B K/M — _— I
252 CAPSTAN MODE A/B K/M — — J—
255 REC INDIC MODE A/B K/M —— —_— J—
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Key No.
in version:

Nr. Function Type A B C

301 REWIND (<) K 0.7 0.7 0.7
302 FORWARD (>) K 0.6 0.6 0.6
303 LIBRARY WIND K 1.1 1.1 1.1
304 PLAY K 0.5 0.5 0.5
306 STOP K 0.4 0.4 0.4
307 RECORD A K 0.3 0.3 0.3
308 RECORD B K - — R
311 TRANSFER K 1.7 1.7 1.7
312 HOLD K _— - e
313 LOC1 K 1.6 1.6 1.6
314 Loc2 K 1.5 .5 1.5
315 LOC3 K — —_— I
316 LOC4 K - —_— N
317 LOCS K - —_— J—
318 LOC ZERO K 1.4 1.4 1.4
319 LOC START PLAY K 1.3 1.3 1.3
320 LOC START STOP K -— — N
321 LOC START REC K - —— J—
322 ROLLBACK PLAY K 1.2 1.2 1.2
323 ROLLBACK STOP K - — N
324 ROLLBACK REC K - — R
325 BACKSPACE STOP K - —— I
327 TAPE DUMP A K 1.0 1.0 1.0
328 TAPE DUMP B K — — —
329 TAPE DUMP C K - — N
330 TAPE DUMP D K - — —
332 LIFTER K - —— I
334 LAP/WATCH DISPLAY K 4.0 4.0 4.0
335 RESET TIMER K 4.1 4.1 4.1
336 SET TIMER K -_— — N
337 SET ADDRESS K — — I
338 SET VARISPEED K 2.7 2.7 2.7
339 VARISPEED ON/OFF K 3.3 3.3 3.3
345 REMOTE A R.CTL ONLY K -— — o
346 REMOTE B REM+LOCAL K — — J—
347 SHUTTLE BAR K 0.0 0.0 0.0
351 NO FUNCTION K - —— I
401 24 FRAMES/SEC Y/N K/M -_— — I
402 25 FRAMES/SEC Y/N K/M - — R
403 29.97 FRAMES/SEC Y/N K/M - —_— o
404 30 FRAMES/SEC Y/N K/M —— —_— —
406 25/29.97 FRAMES/SEC K/M — —— —
407 29.97/30 FRAMES/SEC K/M -_— — J—
408 24/25/29/30 F/SEC K/M _— — 3.4
409 OFFSET 1.2" Y/N K/M — — —
410 TC MODE NORM/SPEC K/M - —— N
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2.6.3 Description of the Functions

L RANGE 0/6 dBm Y/N (Nr. 009) KEYS/MODE
L RANGE 4/10 dBm Y/N (Nr. 010) KEYS/MODE
L RANGE 8/14 dBm Y/N (Nr. 011) KEYS/MODE
L RANGE 10/16 dBm Y/N (Nr. 012) KEYS/MODE

Definition of the line level with which the tape recorder operates.

The first of the two level specifications is used if the VU-meter is programmed for
VU characteristic, the second is used for PPM characteristic.

if the line level used in the studio differs from the four existing parameters, select
the value that comes closest to the studio level and adjust the internal record and
reproduce levels in such a way that the tape recorder operates with the desired
flux.

MASTER SAFE Y/N (Nr. 021) KEYS/MODE

Record inhibition for machines without SAFE/READY switch or higher ranking
SAFE key for machines with SAFE/READY switch. On/off key.

TAPE AY/N (Nr. 022) KEYS/MODE
TAPE B Y/N (Nr. 023) KEYS/MODE
TAPE A/B (Nr. 024) KEYS/MODE

Tape type selector; either two individual keys with mutual self-cancellation
(functions 022 and 023) or one changeover key.

When the machine is switched on, the last selected tape type will automatically be
selected.

Operation: Press the STOP key; the tape type can be selected as long as the
STOP key is pressed.

MONO/STEREO (Nr. 031)
KEYS/MODE

Mono/stereo changeover (option)
When a stereo machine is switched on, the last selected status will automatically
be selected.

CCIR/NAB (Nr. 032) KEYS/MODE

Equalization selector. When the machine is switched on, the last selected
equalization standard will automaticaily be selected.

CCIR/NAB SAME/INDIV (Nr. 033) KEYS/MODE

Changeover to identical audio parameters for both equalization standards.

If identical audio parameters are desired for both equalization standards, first
press to the desired parameter and press STORE; the parameter is automatically
accepted for the second equalization standard.
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Exception:

Record and reproduce time constants (EQU REC and EQU REP).

REP/SYN SAME/INDIV (Nr. 034) KEYS/MODE

Accepting the reproduce audio parameters for sync mode. Same procedure as for
function 033. The output selector must be in the REP position.

AUTO MUTE ON/OFF (Nr. 041) KEYS/MODE

Automatic muting in spooling mode (exception: when the tape LIFTER is
engaged!) and during the acceleration phase (until the nominal speed is attained).
On/off key. Default: OFF.

AUTO INP A (Nr. 042) KEYS/MODE
AUTO INP B (Nr. 043) KEYS,/MODE

Selection of the AUTO INPUT function. All channels switched to SYNC (AUTO INP
A) or only the channels switched to SYNC and READY (AUTO INP B) are switched
to INPUT in the operating modes STOP, REWIND, FORWARD, LOC, AND
ROLLBACK.

On/off key.

Default: AUTO INP B.

IN-OUT DEL. Y/N (Nr. 044) KEYS/MODE

Delay correction. The record head is switched on/off with a delay during drop-in
and drop-out. On/off key.

For the REHEARSE function IN-OUT DEL = ON (i.e. YES) is a prerequisite!
Default: YES.

AUTO LOW PASS (Nr. 046) KEYS/MODE

Automatic treble de-emphasis in spooling mode.

CH CONTR PAR/INVIV (Nr. 051) KEYS/MODE

For stereo machines: Either both channels can be operated simultaneously with
either channel control module or the channels are controlled individually. On/off
key.

Default: INDIV:

REHEARSE (Nr. 101) KEYS ONLY

Simulation of an electronic cut. Preselection key. The PLAY LED flashes in play
mode when this function is active. When REC + PLAY are selected the machine
switches at the right time from SYNC to INPUT, however, without activating record
mode. The PLAY and REC LEDs flash. When PLAY is pressed the machines
switches back to SYNC.
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FADER A:

FADER B:

Precondition for REHEARSE: The corresponding channel must be switched to
SYNC and READY, and the IN-OUT DEL function (044) must be ON.
Cancellation of this function: by pressing REHEARSE a second time.

3.75 IPS (Nr. 211) KEYS MODE
7.51PS (Nr. 212) KEYS MODE
151PS (Nr. 213) KEYS MODE
30 IPS (Nr. 214) KEYS MODE
3.75/7.5 IPS (Nr. 215) KEYS MODE
7.5/15IPS (Nr. 216) KEYS MODE
15/30 IPS (Nr. 217) KEYS MODE
3.75/7.5/15 IPS (Nr. 218) KEYS MODE
7.5/15/30 IPS (Nr. 219) KEYS MODE
3.75/7.5/15/30 IPS (Nr. 220) KEYS MODE

Speed selection keys. It is possible to program either one key for each speed
(functions 211...214), or combination keys (changeover with each key depression,
functions 215...217) or "wraparound keys" (the next speed is selected whenever
this key is pressed, functions 218...220).

FADER MASTER ENABLE (Nr. 230) KEYS/MODE

Higher ranking enabling of all FADER functions (No. 231 to 234).

FADER A Y/N (Nr. 231) KEYS/MODE
FADER B Y/N (Nr. 232) KEYS/MODE
FADER C Y/N (Nr. 233) KEYS/MODE
FADER D Y/N (Nr. 234) KEYS/MODE

With the fader start circuit it is possible to switch the tape recorder to play by
means of the fader start circuit. The FADER START mode can be prepared by a
switch that interconnects contact 6 (signal SR-FADRY) with contact 1 (ground) of
the parallel remote socket (FADER START READY). A voltage from 5V to 24 V AC
or DC can now be applied to contacts 11 and 12 in order to switch the machine to
play mode. This setup can also be prepared with the programmable FADER key
on the local keypad or the serial remote control, or with the FADER key on the
parallel remote control.

There are four programming possibilities:

Without the preparation key (FADER START READY). The local keypad is
disabled, except for the speed keys. The FADER switch must be reactuated after
the tape has unthreaded.

FADER START with enable key. The enable function for FADER B, C, and D must
be program assigned to a key (FADER START READY). The local keypad is also
active when FADER START is enabled. The local keypad is disabled after the
FADER START has been initiated; this is the default programming.
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FADER C:

FADER D:

Same as FADER START B, except that the local keypad is disabled when FADER
START is enabled. FADER START READY.

FADER START with enable key. The enable function for FADER B, C, and D must
be program assigned to a key (FADER START READY); the local keypad is also
active when FADER START is enabled.

After the FADER START has been initiated, the built-in monitor speaker (but not
the headphones) is muted. If a key of the local keypad is actuated in PLAY mode
after the FADER START, the muting of the monitor speaker is cancelled. If FADER
START is not enabled, actuation of the FADER switch does not change the
operating state of the tape recorder.

While a recording is in progress neither the FADER START nor the FADER switch
have any influence on the tape deck.

VARISPEED % (Nr. 241) KEYS/MODE
VARISPEED HT (Nr. 242) KEYS/MODE
VARISPEED IPS (Nr. 243) KEYS/MODE
VARISPEED IPS/HT % (Nr. 244) KEYS/MODE

Keys for defining the VARISPEED display format. The deviation from the nominal
speed is indicated in percent, in semitones, or in ips. For each desired format a
separate key (functions 241...243) or a "wraparound key" (the next function is
selected with each key depression, function 244) can be programmed.

VARISPEED IND. ENH. Y/N (Nr. 245) KEYS/MODE

If selected, this on/off function causes the spooling keys <
and > to flash in VARISPEED mode in addition to the VARISPEED LED.

SAVE KEY SETTING Y/N (Nr. 246) KEYS/MODE

When the machine is converted (e.g. from mono to 2-channel) the machine type
must be changed over in the TYPE SETTING position of the ALIGNMENT DECK
block. In this case the keypad programming is automatically adapted when
function No. 246 is switched off (=NO). If the custom programming of the keypad
is to be protected, this function is to be switched to YES.
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Programm DISABLE A/B (Nr. 247) KEYS/MODE

With this function the program lock [28] can be programmed in two different ways:

s Program lock A: all functions are protected against inadvertent modification.
s Program lock B: reprogramming is disabled but the first three tape deck
parameters (lib. wind, max. wind, rollback, time) can still be modified.

SHUTTLE A/B (Nr. 251) KEYS/MODE

Selection key. When SHUTTLE A is selected, the tape contacts the head when it is
moved with the SHUTTLE wheel so that the modulation becomes audible.

If SHUTTLE B is selected the tape does not make contact with the soundhead.
Default: SHUTTLE A.

CAPSTAN MODE A/B (Nr. 252) KEYS/MODE

Selection key. If CAPSTAN MODE A is selected the capstan motor rotates only if
the pinch rollers are engaged (prolongs the bearing life). If CAPSTAN MODE B is
selected the capstan motor rotates continuously except when no tape is threaded
or the tape is not tensioned (shortens the acceleration time).

Default: CAPSTAN MODE A.

REC INDIC MODE A/B (Nr. 255) KEYS/MODE

Changeover of the REC indication mode.

= REC INDIC MODE A; the red LED of the tape deck is dark when REC + PLAY
are pressed (all rec preselection keys on save). Default setting.

= REC INDIC MODE B; the REC LED of the tape transport is light when
REC+PLAY are pressed, even though REC preselection is on save. Mode B is
required in conjunction with the Studer TLS 4000 synchronizer.

REWIND (<) (Nr. 301) KEYS ONLY

Rewind with maximum (programmed) spooling speed.

This function can be selected from: FORWARD, STOP, PLAY/REC, SHUTTLE
stored, any LOC function, CUE.

Cancellation: by pressing FORWARD, STOP, PLAY, SHUTTLE, SHUTTLE BAR,
any LOC function; in synchronizer mode by pressing LOCK.

The spooling speed can be defined in the ALIGNMENT DECK block; default: 15
m/s.
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FORWARD (>) (Nr. 302) KEYS ONLY

Fast forward with maximum (programmed) spooling speed. Activa-
tion/cancellation conditions: same as REWIND.

LIBRARY WIND (Nr. 303) KEYS
ONLY

In conjunction with FORWARD or REWIND, the preselection of this function
causes the tape to be wound with defined, reduced, speed (programmable from
0.1to 15 m/s in increments of 0.1 m/s).

Cancellation: press LIBRARY WIND key a second time.

The reduced spooling speed can be defined in the ALIGNMENT DECK block;
default: 5 m/s.

PLAY (Nr. 304) KEYS ONLY

Playback with the selected tape speed.

Cancellation: by pressing REC/PLAY, FORWARD, REWIND, STOP, any LOC
function. If the shuttle wheel is actuated in play mode, the selected spooling speed
and direction are accepted immediately, however the PLAY function is saved (play
LED flashes) and playback resumes as soon as the shuttle wheel is released.

STOP (Nr. 306) KEYS ONLY

All tape deck commands are cancelled by this function.

RECORD A (Nr. 307) KEYS ONLY

Record mode, only possible in conjunction with PLAY.

Activation: simultaneously press REC and PLAY.

Cancellation: by forward, rewind, stop, all locate functions, tape dump, rollback,
backspace, speed change; dropout is also possible by pressing PLAY (machine
changes to play mode without interruption).

The RECORD LED is disabled when:

= MASTER SAFE is switched on,

s No RF driver is installed,

= If on machines with VU-meters none of the channels is switched to READY.
Default programming.
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RECORD B (Nr. 308) KEYS ONLY

Record mode, only possible in conjunction with PLAY; analogous to RECORD A.
Difference: If the recorder operates in play
mode, record mode can be activated by pressing only the REC key.

TRANSFER (Nr. 311) KEYS ONLY

Saves the current tape timer address in a buffer. When one of the keys
LOC1...LOC5 is pressed, the buffered address is transferred to the corresponding
LOC memory.

Activation of this function: possible at any time.

Cancellation: by pressing TRANSFER a second time.

HOLD (Nr. 312) KEYS ONLY

"Freezes" the current tape timer reading in any operating state (also functions
when the tape timer is switched to LAP mode). The frozen timer reading can be
transferred to one of the LOC memories:

= Either by pressing one of the keys LOC1...LOC5. The tape timer continues to
run. When the corresponding LOC key is pressed again, the tape will be
positioned at the stored address.

= By pressing TRANS and one of the keys LOC1...LOCS5. The tape timer display
remains "frozen". The timer is reenabled by pressing the same LOC key a
second time, and the search is started by pressing the LOC key a third time.

LOC1 (Nr. 313) KEYS ONLY
LOC2 (Nr. 314) KEYS ONLY
LOC3 (Nr. 315) KEYS ONLY
LOC4 (Nr. 316) KEYS ONLY
LOC5 (Nr. 317) KEYS ONLY

Automatic searching of the stored address in spooling mode; preselection of
PLAY or PLAY + REC is possible (the keys of the preselected function flash while
the LOC process is still active). ROLLBACK can be preselected during the LOC
process. The tape is locked at the selected address minus the preroll time. During
the locking operation the programmed rollback time is added each time the
ROLLBACK key is pressed.

Indication of the target address: in STOP mode by simultaneously pressing STOP
and the corresponding LOC key; while the LOC process is running: by
continuously holding down the corresponding LOC key.

If the LIBR WIND function is active, the locking point is searched with reduced

spooling speed.
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Example:

Cancellation:

All LOC addresses remain stored when the tape recorder is switched off!
Activation: from PLAY /REC, REWIND, FORWARD, LOC, SHUTTLE mode.
Cancellation: by pressing STOP, LOC, REWIND, FORWARD, SHUTTLE, SHUTTLE
BAR, TAPE DUMP.

LOC ZERO (Nr. 318) KEYS ONLY

Automatic search of the address 0.00.00.0 in spooling mode; preselection of
PLAY, PLAY + REC or ROLLBACK is possible.
Activation/cancellation: see LOC1...LOCS.

LOC START-PLAY (Nr. 319) KEYS ONLY
LOC START-STOP (Nr. 320) KEYS ONLY
LOC START-REC (Nr. 321) KEYS ONLY

Analogous to LOC1..LOC5. The LOC START address is stored automatically
whenever a PLAY or PLAY + REC command is entered.

Depending on the programming, PLAY, STOP or RECORD is automatically
initiated when the target address is reached.

Activation/cancellation: see LOC1...LOCS.

ROLLBACK-PLAY (Nr. 322) KEYS ONLY
ROLLBACK-STOP (Nr. 323) KEYS ONLY
ROLLBACK-REC (Nr. 324) KEYS ONLY

The tape recorder spools automatically backward by a preselectable amount.
ROLLBACK always relates to the current tape timer reading.

When the target address is reached, the PLAY, STOP or RECORD command is
automatically initiated.

Activation: from STOP, PLAY, RECORD mode.

Cancellation: by pressing STOP, REWIND, FORWARD, PLAY, PLAY + REC,
SHUTTLE, SHUTTLE BAR, any LOC function.

Multiple actuation of the rollback key increments the preroll time by the
programmed amount.

Rollback time 15 sec.
Press rollback time 4 times
Preroll time = 4 x 15 sec. = 1 minute.

By pressing STOP, REWIND, FORWARD, PLAY, PLAY +REC, SHUTTLE SHUTTLE
BAR, any LOC function.

The ROLLBACK TIME can be defined in the ALIGNMENT DECK block.

BACKSPACE-STOP (Nr. 325) KEYS ONLY

This function initiates rewinding at four times the play speed for as long as this key
is pressed. During this process the tape contacts the reproduce head. When this
key is released the tape is automatically decelerated and STOP is activated.
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TAPE DUMP A (Nr. 327) KEYS ONLY
TAPE DUMP B (Nr. 328) KEYS ONLY

Dump edit mode. The take-up motor is disabled. The tape timer is active and the
required information is supplied by the capstan motor tacho (TAPE DUMP A), or
the timer is disabled (TAPE DUMP B).

Activation: only possible in STOP or EDIT mode.

If tape dump is pressed while another tape transport function is active, the
machine switches to STOP mode.

Cancellation: by pressing TAPE DUMP a second time or any tape transport
function.

TAPE DUMP C (Nr. 329) KEYS ONLY

TAPE DUMP D (Nr. 330) KEYS ONLY

Dump edit mode with preparation, take-up motor disabled. The tape timer is active
and the required information is supplied by the capstan motor tacho (TAPE DUMP
C), or the timer is disabled (TAPE DUMP D).

Activation: only possible in STOP or EDIT mode. Preparation by means of TAPE
DUMP, start of the dump edit mode with PLAY, interruption with STOP.
Cancellation: by pressing TAPE DUMP a second time (only possible on STOP
condition).

The spooling functions < and > can also be initiated after the tape dump key has
been pressed.

LIFTER (Nr. 332) KEYS ONLY

In spooling mode, this function causes the tape lift pin to be retracted so that the
tape contacts the reproduce head and the modulation becomes audible.
Momentary-action key. If AUTO MUTE is selected, muting will be defeated for as
long as the tape makes contact with the head.

Activation: in REWIND, FORWARD, LOC AND ROLLBACK mode.
Cancellation: by releasing the LIFTER key.

LAP/WATCH DISPLAY (Nr. 334) KEYS ONLY

Changeover of the tape timer display to a second timer which, like
the main tape timer, is supplied with pulses from the tacho roller. When
LAP/WATCH is active, an "L" is shown in the first position of the tape timer display.

This timer can be set to zero by pressing the RESET TIMER key. In LAP/WATCH
mode, LOC ZERO relates to the zero position of the LAP/WATCH timer.

LOC addresses can also be entered directly in LAP mode, however, the LOC
addresses of the tape timer will be overwritten.

Cancellation: by pressing LAP/WATCH a second time.
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Setting the locator
addresses:

RESET TIMER (Nr. 335) KEYS ONLY

Key for resetting the tape timer indication or the LAP/WATCH timer indication.
Only the timer reading shown on the display is set to zero. If this key is
continuously pressed, the corresponding timer remains at zero until the key is
released.

SET TIMER (Nr. 336) KEYS ONLY

When this key is pressed, the current tape timer content (or the content of the
second timer, see LAP/WATCH function 334) is transferred into a buffer. The
display position can be selected with the CURSOR keys (h, min. s, 1/10s) and the
value increased or decreased as desired with the UP and DOWN keys. The
modified reading can be transferred into the tape timer by pressing the STORE
key.

Cancellation: by pressing SET TIMER a second time or by pressing SET ADDR,
SET VARISP, or VARISPEED.

SET ADDRESS (Nr. 337) KEYS ONLY

= When this key is pressed, the momentary tape timer reading (or the reading of
the second timer, see LAP /WATCH DISPLAY, function 334) is transferred into a
buffer. The display position can be accessed with the CURSOR keys (h, min. s,
1/10s) and the value increased or decreased as desired with the UP and
DOWN keys. The entered address can be transferred into a LOC register by
pressing the TRANSFER key and one of the LOC keys. key. When the store
operation is completed, the content of the tape timer is again displayed.

= It is also possible to transfer a locator address into the tape timer display by
pressing SET ADDRESS followed by STOP and one of the LOC keys. It can
then be modified as described above and stored again with TRANS and one of
the LOC keys.

Cancellation (only if the store operation has not been completed): by pressing
SET ADDRESS a second time or by selecting a LOC or ROLLBACK function, SET
TIMER, SET VARISPEED.

SET VARISPEED (Nr. 338) KEYS ONLY

Varispeed input. Switches the LC display to VARISPEED indication. The deviation
from the nominal speed is displayed in the programmed format, the displayed
value can be modified with the UP and DOWN keys. The format is defined with the
VARISPEED DISPLAY FORMAT functions 241...244.

SET VARISPEED is not feasible during audio calibration (because the UP and
DOWN keys are used for the calibration).

Cancellation: by pressing the SET VARISPEED key a second time or with SET
TIMER.
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VARISPEED ON/OFF (Nr. 339) KEYS ONLY

Activates the variable tape speed. The selected value is shown on the LC display.
As soon as varispeed is active, the VARISPEED pilot lamp flashes.

If SET VARISPEED is also selected, the tape speed can be varied with UP or
DOWN also in play mode.

VARISPEED ON/OFF is not possible during the calibration process.

Cancellation: by pressing the VARISPEED key a second time.

l REMOTE A REM CTL ONLY (Nr. 345) KEYS ONLY l

Activates the parallel and/or serial remote control; the local keypad is disabled.
Activation: only in STOP mode.

| REMOTE B REM + LOCAL (Nr. 346) KEYS ONLY

Activates the parallel and/or serial remote control; the local keypad remains
enabled.

Activation: only in STOP mode.

Default programming.

SHUTTLE BAR (Nr. 347) KEYS ONLY

Key for storing a SHUTTLE spooling speed selected with the SHUTTLE wheel.
Activation: during the actuation of the SHUTTLE wheel.

Cancellation: by all tape transport functions, LOC and ROLLBACK functions,
backspace, and tape dump.

NO FUNCTION (Nr. 351) KEYS ONLY

"Function” for programming a dummy key without function.
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24 FRAMES/SEC (Nr. 401) KEYS/MODE
25 FRAMES/SEC (Nr. 402) KEYS/MODE
29.97 FRAMES/SEC (Nr. 403) KEYS/MODE
30 FRAMES/SEC (Nr. 404) KEYS/MODE
25/29.97FRAMES /SEC (Nr. 405) KEYS/MODE
29.97/30 FRAMES/SEC (Nr. 406) KEYS/MODE
24/25/29.97/30 F/SEC (Nr. 407) KEYS/MODE

Changeover of the time code standard (only for TC versions). It is possible to
program either one key for each utilized standard (functions 401...404), or a
combination key (changeover with each key depression, functions 406, 407), or a
"wraparound" key (advances one step each time the key is pressed, function 408).

OFFSET 1.2" Y/N (Nr. 409) KEYS/MODE I

On/off key for adapting the internal time code offset to a different standard (only
for TC versions).
Normal condition: no offset, i.e. OFFSET 1.2" = N.

TC MODE NORM/SPEC (Nr. 410) KEYS/MODE ‘

Changeover of the TIME CODE: MODE

= INORM: At 3.75 ips no TC recording is possible, the output selector is set to
INPUT and REC preselection is switched to SAVE. Input and save remain fixed
in this position. If the speed is changecl (e.g. to 7.5 ips), the output selector
changes from input back to repro, REC preselection remains in save but is no
longer inhibited.

= SPEC: Time code recording is also possible at 3.75 ips. The output selector
and REC preselection are not changed.
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2.6.4 Programming Examples

Example 1: Setting the audio parameters: reproduce level, tape speed 7.5 ips, CCIR
equalization, tape type A, channel 2:

Step Information on LC display

Turn the programming lock [28]
counterclockwise by 1 to 2 turns
(hexagon-socket screw key No. 2.5

Switch machine to STOP L RANGE ../.. dBm

v/NEXT USER SET UP
ALIGNMENT MODE

©

v/NEXT ALIGNMENT
AUDIO DECK AUX

v/NEXT LINE OUT CALIBRATION
AUDIO CHANNELS INPUT

@ | ®

v/NEXT LVL REP 15.0 CCIR A
CH1 72 CH2 72

Press the speed LVL REP 7.50 CCIR A
selection key 7.5 ips CH1 66 CH2 66
>/CURSOR (changeover LVL REP 7.50 CCIR A
to CH 2) CH1 66 CH2 66

Set the desired level LVL REP 7.50 CCIR A
with the UP/DOWN key

(indication in HEX) CH1 66 CH2 F9

Save the setting with STORE; L RANGE ../.. dBm
press LAST 4 times or:

proceed to the next TRB REP 7.50 CCIR A
setting with NEXT. CH1 39 CH2 39
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Example 2: Activating the functions AUTO MUTE (function No. 041) without assigning this

function to a key:

Step Information on the LC display

Turn the programming lock [28]
counterclockwise by 1 to 2 turns
(hexagon-socket screw key No. 2.5

Switch the machine to STOP L RANGE ../.. dBm

v/NEXT USER SET UP
ALTGNMENT MODE

©

v/CURSOR USER SET UP
ALIGNMENT MODE

®

v/NEXT KEY / MODE SETTING
AUDIO DECK TC

V/NEXT AUDIO
KEYS/MODE KEYS ONLY

® | ®

v/NEXT FO09 1/0 NO KEY
L RANGE 0/6dBm Y/N

®

Page to the function
with the UP key

041 0/1 NO KEY
AUTO MUTE ON/OFF

Changeover with STORE

FO41 1/0 NO KEY

AUTO MUTE ON/OFF

Press LAST 4 times L RANGE ../.. dBm
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Example 3:

Reprogramming the FADER START key (key 2.4, function No. 232) to the function

AUTO MUTE ON/OFF (function No. 041):

Step

Information on LC display

Turn the programming lock [28]
counterclockwise by 1 to 2 turns
(hexagon-socket screw key No. 2.5)

Switch machine to STOP

L RANGE ../.. dBm

®

@ v/NEXT USER SET UP
ALIGNMENT MODE
@ >/CURSOR USER SET UP
ALIGNMENT MODE
@ v/NEXT KEY / MODE SETTING
AUDIO DECK TC
v/NEXT AUDIO
KEYS/MODE KEYS ONLY
v/NEXT FOO9 1/0 NO KEY

L RANGE 0/6 dBm Y/N

Page to the function
with the UP key

FO41 0/1 NO KEY
AUTO MUTE ON/OFF

Press STORE

FO041 PRESS 2nd KEY
AUTO MUTE ON/OFF

While holding STORE down
also press FADER START

F41 key assigned
AUTO MUTE ON/OFF
driicken

Change the key label

Press "~ 4 times

L RANGE ../.. dBm
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Example 4: Reprogramming the RESET TIMER key (key 4.1, function No. 335) to the function
SET ADDRESS (function No. 337):

Step Information on LC display

Turn the programming lock [28]
counterclockwise by 1 to 2 turns
(hexagon-socket screw key No. 2.5

Switch the machine to STOP L RANGE ../.. dBm

v/NEXT USER SET UP
ALIGNMENT MODE

©

>/CURSOR USER SET UP
ALIGNMENT MODE

©

v/NEXT KEY / MODE SETTING
AUDIO DECK TC

>/CURSOR KEY / MODE SETTING
AUDIO DECK TC

v/NEXT TAPE DECK
KEYS/MODE KEYS ONLY

® | ©@|®

>/CURSOR TAPE DECK
KEYS/MODE KEYS ONLY

®

v/NEXT F301L07, R27
REWIND
Page to the function F337 NO KEY
with the UP key SET ADDRESS
Press STORE F337 PRESS 2nd KEY

SET ADDRESS

While holding STORE down, F337 key assigned
also press RESET TIMER SET ADDRESS

Change the key label

Press ~ 4 times L RANGE ../.. dBm

* 107, R27 means: this function is assigned to key No. 0.7 of the local keyboard
(local, "L"), and to the key No. 2.7 of the serial remote control (remote, "R").
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2.7 Degraded Operation

This Section describes the capabilities of the A812 tape recorder in the event of a
fault within an individual module.

“Degraded operation" is not possible if:

= one or more supply voltages are missing

or:

= the spooling motor and capstan motor control is defective.

Important ! If any error messages are displayed, the machine should always be switched off
for approximately 10 seconds and then powered on again. If the same error
messages reoccurs, one of the remedies described in 2.7.1 will have to be taken.

If any faults occur, the tape recorder should be operated only if absolutely
necessary and be repaired or forwarded to the nearest service center as soon as
possible.

2.7.1 Error Messages of the LC Display

There are three error categories:

= Errors of the category 1 are faults that make it impossible to operate the
equipment (e.g. hardware malfunctions). Such an error message can only be
reset by switching the machine off and switching it on again after approx. 10
seconds. If the error reappears, it must be remedied, else the tape recorder
can be operated as usual.

m Errors of the category 2 adversely affect the operation of the machine, however
degraded operation is still possible. Error messages of this category remain on
the display for information purposes even if the cause of the malfunction has
disappeared. The error message can be cancelled by pressing the STORE key.
If the malfunction persists, the message will reappear and can be cancelled
again (if necessary), as described above. The machine can still be operated.

= Errors of the category 3 also influence the function of the machine, but
degraded operation is possible. The error message is automatically cancelled
when the cause of the error disappears. If the LC display is needed for other
purposes (e.g. varispeed indication), the error message can be cancelled by
pressing STORE even though the error may possibly persist.

Error messages of the
category 1:

ERR. SUPPLY
VOLTAGE

Recorder: = switches to STOP, does not respond to keys
Cause: = One (or several) supply voltages are missing.
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Remedy:

CAUSE:

REMEDY:

CAUSE:

REMEDY:

MACHINE:
CAUSE:

REMEDY:

= Switch off the tape recorder
= Check the secondary fuses and replace them, if necessary.
Repair or replace the SWITCHING STABILIZER PCB.
ERR. DATA
LOST
= Audio and reference data lost.
= Switch the recorder off and on again. The standard parameters are now loaded
and the error message disappears.
= Check the buffer battery on the MASTER MPU, replace it, if necessary (see
2.7.3).
= Continue to operate with the standard data (minor deviations from the optimum
frequency response are unavoidable), or
= Load the parameters stored on tape or diskette via the RS 232 interface, or
m Load the parameters noted in the log book, or
= Recalibrate the machine.

ERR. EPROM 1
ERR. EPROM 2
ERR. EPROM 3

Fault in one of the three EPROMSs on the MASTER MPU.

Switch the tape recorder off and on. If this message does not reappear,
continue to work with the machine.
Replace the software

ERR. MOVE-SENSOR
HARDWARE

Switches to STOP.
MOVE SENSOR PCB defective or too frequent direction changes detected.

Exchange, repair, or realign.
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Error messages of
the category 2:

MACHINE:
CAUSE:

REMEDY:

CAUSE:

REMEDY:

Error messages of
the category 3:

CAUSE:

REMEDY:

ERR. POWER
DROP OUT

Switches to STOP.

Transient line voltage failure 100 ms

s Acknowledge with STORE.
ERR. AUDIO
CHANNEL 1
ERR. AUDIO
CHANNEL 2

Error in one of the audio channels, HF driver defective, erase current too high
because wrong erase head installed. Playback with the affected channel is still
possible !!

Exchange the audio modules (machine disconnected from AC power source!).
Check the erase head.

ERR. MOTOR SUPPLY
VOLTAGE LOW

Spooling motor supply voltage failure

Wait 10 seconds. If the error persists:

Switch the tape recorder off.

Check both primary fuses and replace them, if necessary.

Repair or replace the SPOOLING MOTOR SUPPLY or SPOOLING MOTOR
DRIVE AMPLIFIER.
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CAUSE:

REMEDY:

REMEDY:

MACHINE:

CAUSE:

REMEDY:

CAUSE:

REMEDY:

ERR. NO COMMUNICAT.

MASTER-TAPE DECK

No feedback to status request.
Software of the MASTER MPU and TAPE DECK MPU not compatible.

Replace the MASTER SERIAL INTERFACE and/or the TAPE DECK SERIAL
INTERFACE.
Replace the software.

ERR: TACHO

SENSOR

Switches to STOP
No output signal from the move sensors, the direction of rotation does not

agree.

Check the flat cable connectors to the sensor.
Check the sensor and replace it, if necessary
Check that the spindles and the tacho roller rotate without binding.

ERR: NO COMMUNICAT

CAPSTAN-TAPE DECK

Switches to STOP.

No data exchange via the parallel port of the CAPSTAN INTERFACE.
Capstan processor does not start.

Replace the CAPSTAN INTERFACE or the CAPSTAN CONTROL UNIT.

ERR: SHUTTLE

VALUE INVALID

Incorrect values have been supplied by the SHUTTLE potentiometers during
the initialization phase.

The SHUTTLE wheel should not be actuated during the initialization phase of
the machine.
Readjust the SHUTTLE potentiometer.
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CAUSE:

REMEDY:

Important !!

ERR: NOT
IDENTIFIED

Unknown fault.

Switch the recorder off and on again. The machine can be used normally if the
error message does not reappear.

Unplug and reinsert the RAM of the MASTER MPU.

The audio data and the tape tension data are lost and the default parameters
are loaded in their place!

= Either continue to operate with the default data (minor deviations from the
optimum frequency response are unavoidable), or

Load the parameters stored on tape or diskette via the RS 232 interface, or
Load the parameters specified in the log book, or

i DOUUR, WE

= Recalibrate the machine.

THE FOREGOING LIST IS NOT COMPLETE AND CAN BE CHANGED OR
EXPANDED AS REQUIRED.

2.7.2 Additional Messages on the LC Display

After the tape recorder has been converted (e.g. from full-track mono to 2-track),
the machine type must be changed in the parameter block TYPE SETTING". The
key programming wiii automaticaily be adapted. The dispiay shows:

WARN: DEFAULT
KEYS LOADED

If the keyboard programming should be retained, activate the function No. 246
"SAVE KEY SETTING".

After a loss of data (message: "ERR: DATA LOST", see above) and the subsequent
off /on-switching of the machine, the following message is displayed:

WARN: DEFAULT KEYS
& PARAMETER LOADED

The machine can be operated with the default parameters or it must be
recalibrated, as described above.

rnT

ADRI. nec ]
VYANIN. v i

FAU
PARAMETER LOADED

After one of the key function has been reprogrammed, the above message
changes as follows:

WARN: DEFAULT
KEYS LOADED

EDITION: Februar 1990
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2.7.3 Procedure for Handling the Error Message DATA LOST

= Follow the instructions according to the Section (ERR: DATA LOST), 2.7.2.
= Replace the battery on the MP UNIT MASTER 1.811.786.

Early failure of the lithium battery type SONNENSCHEIN (size 1/2 AA, diam. 14.3
mm X 25.7 mm, part No. 89.01.0275) is possible due to manufacturing defects.
The life of such batteries is limited to approx. 2 years.

In the event of a battery failure, the tape recorder loses the audio and tape deck
parameters (error message: DATA LOST) and continues to operate with the
default values. The batteries affected by this defect are marked with the production
date 84 02 to 84 29 (embossed at the edge near the negative pole).

For safety reasons we recommend to replace all batteries marked with the
production date 84 xx (worldwide approx. 300 units). Affected are the tape
recorders A812 and A820 that have been delivered prior to the end of 1986.

Exchanging the of the A812 and A820:
buffer battery

= Write down the audio and tape deck parameters (including tape tensions A/B,
equalization data and TYPE SETTING in the ALIGNMENT DECK block) or save
them via the RS 232 interface on tape or a personal computer.

= Replace the battery and label it with the date on which it should be replaced (=
production date + 7 years).

= Switch on the tape recorder. After a short time the error message DATA LOST
may appear on the LC display. If this is the case, press the RESET key on the
MPU MASTER. The processor will be reinitialized and the tape recorder is

ready.
= Reenter or load the audio and tape deck parameters, incl. TYPE SETTING, see
Section 2.7 4.

= Check the programming of the keyboard and reprogram any key so that the
error message DEFAULT KEYS LOADED will be cleared.

Packing and transportation  in black, antistatic plastic bags.
of the MPU boards

To prevent discharge of the battery, the battery terminals should not touch the
antistatic plastic foil. As an insulator, a piece of pasteboard, format approx. 100 x
130 mm, is placed between the board and the plastic foil.

Ordering replacement Please contact the nearest STUDER dealer.

batteries

Technical data of the = Open-circuit voltage: 3.66 V

new batteries: = Nominal voltage (loaded with 3.4 kQ, measured after 2 - 3 minutes): 3.4V

The maximum current consumption of the RAM is 13 pA, the corresponding

Ui To

voltage drop across diode D3 on the MPU MASTER board should be less than
300 mV.
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2.7.4 Programming the machine type (TYPE SETTING)

The machine type (e.g. A812-0.75, A812-2 VU, etc.) is set with the TYPE SETTING
function in the ALIGNMENT DECK parameter block. This is necessary for selecting
the correct default programming as well as the erase current of the HF driver (also
refer to Section 2.5).

An incorrect TYPE SETTING can damage the output stage of the HF DRIVER.

Step Information on LC display

Turn the programming lock [28]
counterclockwise by 1 to 2 turns
(hexagon-socket screw key No. 2.5)

Switch machine to STOP

L RANGE ./. dBm

v/NEXT USER SET UP
ALIGNMENT MODE

v/NEXT ALIGNMENT
AUDIO DECK AUX

>/CURSOR ALIGNMENT

AUDIO DECK AUX

Press v/NEXT 11 times
until the LC display shows:

TYPE SETTING
TYPE: A812-0.75

Select the desired type

with the UP/DOWN keys

TYPE SETTING
TYPE: A812-xxxx

Save the setting with STORE

Press “/LAST 13 times

Machine version Erase head Type setting

AB812-0.75 Full-track A812-0.75

A812-0.75 WU Overlapping e. A812-0.75 VU

AB12-1 Full-track AB12-1

A812-1 VU Full-track A812-1 VU

AB12-2/2 Overlapping e. A812-2/2

A812-2/2 VU Overlapping e. A812-2/2 VU

AB12-2F Full-track A812-2 (F)

AB812-2 2-Track AB12-2 (F)
(no TC erasure)

AB12-2 VU 2-Track AB812-2 VU
(no TC erasure)

AB812-2 TC 2-Track A812-2 TC
(with TC erasure)

A812-2 TC VU 2-Track A812-2 TC WU
(with TC erasure)

Parameter table for TYPE SETTING
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2.8 Operation with the Serial Interface

2.8.1 SMPTE/EBU Bus

Two versions of the serial interface are available:

The version 1.810.751 supports the operation with a terminal (RS 232, ASCII
format), and the audio parameters can be saved on an external medium such as
tape.

The version 1.820.751 supports the operation with a terminal (RS 232, binary
format). In addition it is suited for connection to an SMPTE/EBU bus in
accordance with the SMPTE standard.

2.8.2 Data Dump

The SMPTE/EBU bus is a data transfer medium with which several individual units
can be combined into a flexible and powerful system (e.g. remote control of
several tape recorders).

2.8.3 RS 232 Interface

The audio parameters stored in RAM can be copied to audio tape or cassette via
the 9-pin connector of the serial interface 1.810.751, or new audio parameters can
be read into the machine from an external storage medium (refer to Section 4.8).

The term "RS 232" defines a connection between a terminal and a modem. This
standard also defines:

= Electrical characteristics (levels, lines),

= Mechanical characteristics (connectors),

= Signal descriptions, and

= Standard connections.

The interface supports data rates up to 19.2 kbaud (for A810 / A812 / A820: 9.6
kbaud) and cable lengths up to 15 m.
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The signal levels are
defined as follows:

U [V]
A
25 |emmmm o -
— log. O (Space)
N =
0 — not def.
S =
— log. 1 (Mark)
25 | e —

Various interface structures are possible with the 25-pin connector. In practice,
however, the full complement of pins is rarely used. Modern systems frequently
use the minimum structures illustrated in Fig. 2.8.1 for establishing terminal-
modem or terminal-terminal connections.

Terminal Modem
TX 2 ——Transmit Data 2 RX

DTE DCE
RX 3 |€——Receive Data— | 3 TX

SG 7 f—— Signal Ground — | 7 3G

Comp 1 Comp 2
2 —TX /X 2
3 [4-RX——RX—# | 3

DTE DTE
4 ——RTS‘CRTS*— 4
5 |¢-CcTsS—"——CTS4 | 5
715G SG 7

Fig. 2.8.1

All extensions (e.g. baud rate, code, synchronous/asynchronous connection,
number of start/stop bits, parity, hardware/software handshake) are defined by
the equipment manufacturer.
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2.8.4 Serial ASCII Interface of the A812 1.810.751.00

The serial interface of the A812 tape recorder employs a 9-pin connector
according to SMPTE rather than the 25-pin connector. By means of an adapter
cable the user can thus define whether the unit is to function as a terminal or as a
modem.

Recorder Terminal Modem
9-Pole 25-Pole 25-Pole
Signal Pin Signal Pin Signal Pin
SNDATA 2 Trans.Data 2 Trans.Data 3
RCVDATA 8 REC. DATA 3 REC. DATA 2
GROUND 9 Sig.Ground 7 Sig.Ground 7

No additional handshake lines are used. A software handshake (X ON/ X OFF
protocol) is implemented for all baud rates, but only necessary at 9.6 kbaud.

X ON = 0001 0001 (ASCII DC1) continue
X OFF = 0001 0011 (ASCII DC3) interrupt

After an X OFF has been received, the tape recorder still transmits up to two
characters. After it has transmitted its own X OFF, it can still receive five characters
without losing a command.

The number of start and stop bits, even/odd/no parity, and the following baud
rates can be set: 300, 1200 or 9600.

Only ASCII characters are accepted as data.
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2.8.5 Installation of the Serial Interface 1.810.751

= Set up your computer or terminal as follows: 1 start bit, 8 data bits, 1 stop bit
(no parity), baud rate 300, 1200, or 9600. No echo mode. Set the handshake
lines CTS and RTS to LOW.

= SERIAL REMOTE CONTROLLER 1.810.751: This board contains a receiver and
a driver for the Studer interface for recording data on audio tape, and the RS
232 interface. Changeover between these two is possible manually by means
of a jumper (position X; changeover with DIL switch 2, OFF = RS 232) or
automatically (position H). Since the automatic changeover is implemented,
position H should be used.
Insert the PCB, enable the pilot LED with the DIL switch 1: the RX and TX LEDs
light up.

= Connect the computer or the terminal via the adapter cable to one of the two 9-
pin RS 232 sockets. If the connection is correct, the RX and the TX LEDs switch
oft.

s Program the baud rate to match the computer or terminal.
After a RESET (switching the A812 MCH off and on again) the display shows:

kkhkkkkkkhkkkhkk A812 MONITOR khkkkkkkkkkk
#xxxxnix ALL PROCESS STARTED *#*xsxrx

The device commands (see command list below) can now be entered via the
terminal keyboard. The commands are executed when the ENTER KEY is pressed.
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Command list

TAPE DECK COMMANDS

Command
(_ = blank,
< = CR, * =

blank or CR)

Response of the
tape recorder-

Description

(SW 6/89)
STP*
RNQ}'A
FWD*
PLY*
REC*
LFT*
EDT*
SSA
SSB*
SsC

SSD*

WNR_<XXXX>

WNF_<XXXX>

NS7*

VEN*

VEF*

<CR><LF>
<CR><LF>
<CR><LF>
<CR><LF>
<CR><LF>

<CR><LF>

<CR><LF>

<CR><LF>

<CR><LF>

<CR><LF>

<CR><LF>

<CR><LF>

<CR><LF>

3.75 IPS <CR>
<LF>
7.5 IPS <CR>
<LF>, or
15 IPS<CR><LF>
or
30 IPS<CR><LF>
<CR><LF>

<CR><LF>

STOP

Rewind

Fast forward

Play

Record (directly,
without preceding
PLAY command)

Tape 1ift pin
extended

Tape 1ift pin
retracted

Select tape speed
3.75 ips (9,5 cm/s)
Select tape speed
7,5 ips (19 cm/s)
Select tape speed
15 ips (38 cm/s)
Select tape speed
30 ips (76 cm/s)
Rewind with selec-
table speed

(0000 = XXXX <
SFFF)

Spool forward with
selectable speed
(0000 = XXXX <
SFFF)

Read out the nominal
speed

Vari-Speed external
on
Vari-Speed external
off
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TAPE DECK COMMANDS

FEN*

FEF*

LOC_<address>

LMV_<T.reading>

MV?*

STM_<address>

TM?*%

DST*

<CR><LF>

<CR><LF>

<CR><LF>

<CR> <LF>

XX XX XX XX

<CR><LF>
<CR><LF>

_hh:mm:ss:n
<CR><LF>, or
_~hh:mm:ss:n
<CR><LF>
n = 1/10 sec
<CR><LF><_hh:m
m:ss:n_Y_XXXXX
XXXXXXXXXXKXXXK>
n = 1/10 Sek.
Y = Status,
1 Byte HEX
X = Status
inquiry, e.g..
PLAY

FADER START

enable (higher
ranking)

FADER START

inhibited (higher
ranking)

Spool to <(-)

hh(:)( dmm(:)( )ss
(:)(C dn> (n=1/10
seconds) e.g.

LOC 01:20:15:0
LOC_-00_35 25 1

Spool according to
the timer reading
produced by the tacho
rolTer<XXXXXXXX>,

4 Bytes HEX

z.B. LMV_0OAE4FQO
Read out the timer
reading of the tacho
roller 4 Bytes HEX
Set timer to <(-)hh
() )mm(:)( )ss
(:)(In> (n =
1/10 seconds)
(-9:59:59:9 =
< 23:59:59:9)
B. STM 0120 15 0
STM_-00:35:25:1
Read out the tape

Z.

timer

Display the
equipment status,

repetitive

(cancel with
CRTL X)
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TAPE DECK COMMANDS

ST?*

X<CR><LF>
X = 1 Byte HEX
X = 01
X = 81
X = 02
X = 82
X = 03
X = 83
X = 04
X = 84
X = 05
X = 85
X = 06
X = 86
X = 07
X = 87
X = 08
X = 88
X = 89
X = CO
X =Cl
X =42
X = C2
X = 43
X =C3
X =C7
X = C9

= 59
X = D9

Status inquiry
e.g.:

TAPE OUT

TAPE OUT ACHIEVED
STOP NOT ACHIEVED
STOP ACHIEVED
REWIND NOT
ACHIEVED

REWIND ACHIEVED
FORWARD NOT
ACHIEVED

FORWARD ACHIEVED
PLAY NOT ACHIEVED
PLAY ACHIEVED
PLAY VARISPEED
NOT ACHIEVED

PLAY VARISPEED
ACHIEVED

PLAY INT. REF. NOT
ACHIEVED

PLAY INT. REF.
ACHIEVED

PLAY EXT. REF. NOT
ACHIEVED

PLAY EXT. REF.
ACHIEVED

~NDRDN ACUTEVER
REer\U AULMLICVCU

SHUTTLE REVERSE
ACHIEVED

SHUTTLE FORWARD
ACHIEVED

LOCATE WIND
REVERSE

LOCATE WIND
REVERSE ACHIEVED
LOCATE WIND
FORWARD

LOCATE WIND
FORWARD ACHIEVED
CUEING FORWARD
ACHIEVED
POSITION PLAY
FORWARD ACHIEVED
TAPE DUMP

TAPE DUMP
ACHIEVED
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AUDIO-COMMANDS

Command
(_ = blank, Response of the
<l = CR, * = tape recorder- Description

blank or CR)

SMN* <CR><LF> Switch to mono
(only if equipped
with MONO/STEREQ
switch)

SST* <CR><LF> Switch to stereo
(only if equipped
with MONO/STEREOQ

switch)
SNB* <CR><LF> NAB-equalization
SCR* <CR><LF> CCIR-equalization
STA* <CR><LF> Switch to tape
type A
STBR* <CR><LF> Switch to tape
type B
MSN¥ <CR><LF> MASTER SAFE on
MSF* <CR><LF> MASTER SAFE off
SRH* <CR><LF> REHEARSAL on
CRH* <CR><LF> REHEARSAL off
DDN* <CR><LF> Drop in/out-
out delay on
DDF* <CR><LF> Drop in/out-
out delay off
REA_i<J <CR><LF> Channel i READY
(i=1,2, 3orF)
SAF_1<J <CR><LF> Channel i SAFE
(i =1,2, 3orfF)
INP__‘i<J <CR><LF> Channel i INPUT
(i=1,2, 3orF)
SYN_i<! <CR><LF> Channel i SYNC
(i=1,2, 3orfF)
REP_i<! <CR><LF> Channel i REPRO
(i =1,2, 3orF)
MTN i</ <CR><LF> Channel i MUTE
(i =1,20rF)
MTF_1<J <CR><LF> Channel i cancel

mute (i =1,2 or F)
(F = all channels)
SAP_i_j_k* <CR><LF> D/A-converter j
channel i to k

(i =1 or 2

j = 0: LEVEL REPRO
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AUDIO-COMMANDS

AP?_i, §*

PAP

<iydyxx>

XX<CR><LF>

XX=1 Byte HEX

[ 1<i,3,xx>

[ .CR]

1: TREBLE REPRO

2: BASS REPRO

3: EQUALIZATION
REPRO

4: LEVEL RECORD

5: TREBLE RECORD

6: BIAS

7: EQUALIZATION
RECORD;

k = 2 digits HEX,

correspond to the
number that appears

on the LC display in

conjunction with the
audio settings

(e.s. SAP_1 0 FF
Read out audio para-

meters channel 1,
D/A converter j
i=1or 2

LEVEL REPRO
TREBLE REPRO
BASS REPRO

: EQUALIZATION
REPRO

LEVEL RECORD

TREBLE RECORD
BIAS
EQUALIZATION
RECORD
i=channel(1,2),
j=D/A-converter

w D = O G

~N O oD

xx=hex-number
OsxxsFF
NE
O=level repro/sync
T=treble
repro/sync
2=bass repro/sync
3=equalization
repro/sync
4=Tevel record
5=treble record
6=bias record
7=equalization
record
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MACHINE AND TIME CODE COMMANDS
Command
(_ = blank, Response of the
< =CRr, *= tape recorder- Description
blank or CR)
TP? TP?[ ,CR] Tape tension
parameter?
LCE* <CR><LF> built-in keypad
enabled
LCD* <CR><LF> built-in keypad
disabled
RME?* <CR><LF> Remote control keypad
enabled
RMD* <CR><LF> Remote control keypad
disabled
TDN* <CR><LF> Time-Code-delay on
TDF* <CR><LF> Time-Code-delay off
(bypassed)
TH?* 00<CR><LF>, 0od. Readout time code
source
(00 = 1.h. head;
01<CR><LF>,od. 01 = r.h.ch.
wideband
02<CR><LF>,od. 02 = r.h.ch.
narrow band
03<CR><LF> 03 = line input
SBA_<address> <CR><LF> Set bus address to
<XXXX> (4 HEX, 82FF
< digits
XXXX s FFFF)
BA?* <XXXX><CR><LF> Read out bus address

THE FOREGOING LIST IS NOT COMPLETE AND CAN BE CHANGED OR
EXPANDED AS REQUIRED.
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Examples:
FWD*
LOC_-01:43:00:8
SAF_3<

AP? 1_a*

SAP_1_4 A3*

Important !!

D_108 227

RADR

where:

IDAC

ISYNC

Fast forward
Autolocator to address 1.43.00.8
TC channel SAFE (recording inhibited)

Read out the audio parameters of channel 1, D/A converter 4 (LEVEL
RECORD); response of the tape recorder e.g. A9 HEX

Modify the audio parameters channel 1, D/A converter 4 (LEVEL
RECORD), new value A3 (old value A9 from the preceding example will be
overwritten!)

All other parameters such as SYNC or REPRO, tape speed, tape type,
equalization must be selected on the tape recorder.

All audio and reference parameters are displayed in hexadecimal format,
e.g.

0100 XX XX XX XX XX XX XX XX 82 7090 9526 BO30BB ..."........ &00;
0110 00 00 00 00 66 39 80 87 30 A0 3E 75625096 87 ..... 9.0 >..P..
012066398061 .. .. .... ...

0130 ............

0123456789 ABCDEF

The address of a parameter can be computed in decimal format (and must
subsequently be converted to a hexadecimal value!):

ARAM-12 + IDAC + ISYNC*8 + CCAB*12 + SPEED*24 + CHNL*72 +

TAPE*144

RADR = Address of the parameter (decimal value)
ARAM = 264 (108 hex), starting address of the parameter area in RAM

= 0 for LEVEL REPRO
=1 for TREBLE REPRO
= 2 for BASS REPRO
= 3 for EQUALIZATION REPRO
= 4 for LEVEL RECORD
= 5 for TREBLE RECORD
= 6 for BIAS RECORD
=7 for EQUALIZATION RECORD
= 0for REPRO MODE
= 1 for SYNC MODE
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CCAB
= 0 for equalization according to CCIR (at 30 ips automatcally = 0)
=1 for equalization according to NAB (at 3.75 ips automatically = 1)
SPEED
= 0 for 9,5 cm/s (3.75 ips)
= 1 for 19 cm/s (7.5 ips)
= 2 for 38 cm/s (15 ips)
= 3 for 76 cm/s (30 ips)
CHNL
= 0for channel 1
=1 for channel 2
TAPE
= ( for tape type A
= 1for tape type B
The address of TREBLE, REPRO, SYNC, NAB, 15 ips, channel 1, tape type B is:
264-12 + 1 + 1*8 + 1*12 + 2*24 + 0*72+ 1*144 = 465 = 01D1 (hex)
UAP_01D1_5C
= Change the above parameters to 5C

2.8.6 Installation of the Serial Interface 1.820.751

APPLICABLE TO MODULES NO. 1.820.751.21 or higher
TOGETHER WITH MASTER SOFTWARE 17/87 or higher

Hardware definitions: = Electrical standards according to RS 232C or RS422A (selectable with
jumpers)
Full-duplex
Asynchronous data transmission, bit-serial and word-serial, according to the
following diagram:

Mark I
‘I B0|B1|B2|B3|B4|B5|B6|B7
Space

I
l'Startbit 8 Datenbits
Paritybit
1 oder 2 Stopbits

Odd or even parity and the number of stop bits (1 or 2) can be programmed.
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= Baud rates for RS 232 and RS 422 programmable as 9600 or 1200 baud, for
operation in conjunction with an SMPTE bus it is preset to 38400 baud.
= Standard factory settings:

RS 232C = 1 start bit
= 8 data bits
= even parity
= 1 stop bit
= 9600 baud.
Pin assignment:
Pin RS232 RS422
1 SHIELD SHIELD
2 TRANSMIT A
3 RX RECEIVE B
4 o0V RECEIVE
COMMON
5 - —
6 00V TRANSMIT
COMMON
7 TX TRANSMIT B
8 RECEIVE A
9 SHIELD SHIELD
Jumpers:
[
Bl .
Fig. 2.8.2
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Changeover of the operating mode and the electrical configuration:

J8 | J7 [ J6 | J5 | J4 |3 | J2 | JT

SMPTE BUS BC [BC |BC |BC |BC BC |BC
SERIAL RS232 AB |AB |AB |AB | AB AB | AB
SERIAL RS422 AB |BC |BC |[BC |AB BC |BC

Changeover of the baud rates:

J3
SMPTE BUS 38,4 kBd BC
9600 Bd BC

RS232/RS422
1200 Bd AB

Standard settings

J8 | J7 | J6 | J5 | J4 | J3 J2 | Jt

SMPTE BUS BC |BC |BC |BC |BC |BC |BC |BC
SERIAL RS232
9600 Baud AB |AB |AB |AB |AB |BC |AB |AB
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Pilot lamps

Software protocol:

STX:

BC

The four pilot LEDs on the front bracket of the module 1.820.751 are used for
indicating different states, depending on whether the module is used as a serial
interface (RS 232/RS 422) or as an SMPTE/EBU bus interface (programmable
with jJumpers as described above).

SMPTE/EBU-Bus:

INTERFACE SELECTED
Glows when the inter-
face receives an SEL
ADDR and as long as-

it remains in the
SELECT STATUS

INTERFACE POLLED
Glows when the inter-
face receives a POLL
ADDR and as long as
it remains in the
POLL state.

INTERFACE IDLE/ACTIVE
Glows as long as the
interface waits for a
BREAK-SIGNAL or its

own address

FIFO TX/RX ACTIVE
Glows as long as the
interface receives
data from the FIFO or

transmits datato the
FIFO

PCB

RS232/RS422:

RX ACTIVE

Glows as soon as the
interface receives STX
(control byte) and as
long as it receives

a message.

TX ACTIVE

Glows as long as the
interface transmits a
message.

INTERFACE ACTIVE
Glows as long as the
interface waits for STX
(control byte).

FIFO TX/RX ACTIVE
Glows when the inter-
face receives data
from the FIFO or trans-
mits data to the FIFO..

The host control system can transmit commands (function
commands) or status requests to the A812.
The A812 acknowledges the commands and supplies status messages on

request.

= Commands from the control system to the A820 MCH:

STX |BC |CB

CC

CPs...

CS

or parameter

aBis a control character that is transmitted as a start character (according to

SMPTE recommendation: STX = 02H).

(byte count): contains the number of bytes that follow (excluding checksum).
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CcB

cC

CP

Cs

STX

BC

CcB

SBA, SBC

Cs

(control byte):

Bit Nr. 76 543210

[ =

message for MASTER
message for TAPE
DECK

message for AUDIO
message for int.
synchronizer

00X — message without
status request

—_
1

(command code): function or parameter command; refer to corresponding
instruction set.

(parameter bytes): only for parameter commands; if more than one parameter
byte exists, the MSB is transmitted first.

(checksum): Two’s complement of the sum of all data transmitted before the
checksum, excluding STX.

= Status request from the control system to the A812:

STX BC |[CB SBA | SBC.. |CS

is a control character and is transmitted as the start character (according to
SMPTE recommendation: STX = 02H).

(byte count): = 3 (fixed).
(control byte):
Bit Nr. 76 543210

L- 1 =Message from MASTER
1 = Message from TAPE

DECK

1 = Message from AUDIO
1 = Messige from int.
synchronizer

Unconditional status
request (immediate)
Conditional status
request (only when
status changes)

_,__._._..
-0

(status request byte): SBA contains the base address, SBC the number of bytes of
the requested status.

(checksum): two’s complement of the sum of all data transmitted before the
checksum, excluding STX.
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Acknowledgment after
the following errors:

Status message as an
acknowledgment to:

STX

BC

Acknowledgment and status messages of the A812 MCH to the control system:
After the control system has transmitted a command block, it must wait for an
acknowledgment from the A812 before a new command block may be
transmitted. This acknowledgment can consist of a control

character or a status message. If no acknowlegment arrives within the time-out
period (10 ms), the control system considers the transmission as faulty. Possible
acknowledgments:

Acknowledgment after error-free transmission of commands or status change
request with unchanged status:

ACK | (= 04y according to SMPTE-proposal)

Transmission error (framing, parity overrun)
Wrong command codes
Time-out (2 sec) during the command transmission)

NAK | (= 05y, according to SMPTE-proposal)

Unconditional status request
Status change request with changed status

STX BC | CB |[SBA SBC STATUS CS

is a control character that is transmitted as the start character (according to
SMPTE recommendation: STX = 02H).

(byte count): contains the number of bytes that follow (without checksum).
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CB (control byte):

Bit Nr. 76 543210
=Message from MASTER
Message from TAPE
DECK
Message from AUDIO
Message from int.
synchronizer
Unconditional status
request (immediate)
Conditional status
request (only when
status changes)

[~

—_—
—_—_—

SBA, SBC  (status request byte): SBA contains the base address, SBC the number of bytes of
the requested status. STATUS: Table with the desired status bytes.

CS  (checksum): two’s complement of the sum of all data transmitted before the
checksum, excluding STX.

Command list:

APPLICABLE TO MODULES NO. 1.820.751.21 or higher
TOGETHER WITH MASTER SOFTWARE 17/87 or higher

Tape deck commands from the control system to the A812 according to the
following pattern (see also above):

STX BC |CB |CC CPs.... CS

where CB = 02H
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Important !!  The following commands do not correspond to the normal SMPTE convention.
They have provisionally been defined in this manner and released for use. They

will be changed as soon as the final SMPTE code is available.

Command Code(CC) Parameter(CP)
STOP OZH -
REWIND O3H -
FAST FORWARD O4H -
PLAY OSH -
ZERO LOC OGH --
LOC START 07H -
BACKSPACE OBH -
RECORD OQH -
RESET TIMER OEH -
SET PLAY SPEED 51H Lange: 1 Byte
3.75 dps OOH

7.5 dps O1H

15 ips 02H

30 dps 03H

Status messages

APPLICABLE TO MODULES NO. 1.820.751.21 or higher
TOGETHER WITH MASTER SOFTWARE 17/87 or higher

Status of the A812 as an acknowledgment in conjunction with unconditional status
request, according to the following pattern:

STX BC | CB |SBA SBC STATUS CS

where: STX = 02 and CB = 82,
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Important!!  The following commands do not correspond to the normal SMPTE convention.
They have provisionally been defined in this manner and released for use. They
will be changed as soon as the final SMPTE code is available.

Status-An-
forderungs-
Meldung Bytes: Parameter (STATUS)
SBA SBC
TAPE DECK
STATUS NEW 03H O1H
TAPE DECK
*STATUS OLD 02H O1H
NOT ACHIEVED ACHIEVED
TAPE OUT O'IH BTH
STOP OZH 82H
REWIND O3H 83H
FAST FORWARD O4H 84H
PLAY OSH BSH
RECORD 09H 89H
BACKSPACE 4OH COH
ZERO LOC/
LOC START
PLAY,
REWIND 42H C2H
ZERO LOC/
LOC START
PLAY,
FAST FORWARD 43H C3H
TAPE TIME O'IH O4H Codierung: BCD
Format: HH
MM
SS
FRAMES
(0...24/25)

Message Status request bytes SBA SBC Parameter (STATUS).

* The last machine status remains stored and can be recalled if this is required
by a special application.
= Notes:

The following error
message

STX | BC | FF | FF | FF | FF | CS

informs the control system that the last command from the controlled tape
recorder has not been understood.

= The control system must transmit BREAK if the controlled tape recorder does
not answer.
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2.9 Daily Care

Procedure:

Important !!

Daily care is limited to cleaning the soundheads, the capstan shaft, and the tape
guidance elements.

Dust and oxide particles of the magnetic coating tend to accumulate on the
soundheads and tape guides and can lead to gaps in the recording, so-called
drop-outs.

Cleaning should be performed daily, or more frequently if contamination is visible.

For cleaning work we recommend the STUDER cleaning set (part No.
10.496.010.00). It contains all utensils necessary for cleaning a tape recorder, a
soundhead cleaning fluid, and aluminite cleaner.

Moisten the yellow piece of cloth with soundhead cleaning fluid and clean all
guidance elements that come in contact with the tape. Then wipe the cleaned
parts with a dry section of the yellow piece of cloth.

Coarse accumulations in the grooves of the right-hand time code head can be
removed with a hard brush, the bristles of which have been shortened to approx. 5
mm.

When you clean the capstan, make sure that no cleaning fluid penetrates into the
bearing!

Dulling of the transparent VU-meter covers is possible if they come in contact with
the cleaning fluid!
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3 Power Supply Electronics

3.1 Circuit DeSCHPLIONS .......ccoeciieieietec ettt
3.1.1  POWEE SUPPIY ..ottt e
3.1.1.1  Power Supply Electronics GRP01 - GRP12..........ccceevverreuennnee.
3.1.1.2 Switching Stabilizer PCB GRP32 ...........cccccoeeieeeeeeeeeeereeee,

3.1.2 First Block - MASTER SECTION........ccccccvvtmimniiiiineriereeeeee e
3.1.2.1  Machine Control...........ccceovevvevieeeienieeeeceeeee e et
3.1.2.2  INTEIACES....veieeeiieceere ettt et e e s
3.1.2.3 Keyboard & Display ..........ccccercerireirieneninieiese e
3.1.2.4 VU-Meter + Time Code........cccoverirvenieneeieierese et

3.1.2.1 Maching COoNtrol.........cccoceeeeiriiriiniiieneeee ettt
3.1.2.1.1 MP Unit Master GRP20/EL44...........ccccceovirmmvinrnnnrineecerierenne,
3.1.2.1.2 Master Serial Interfface GRP20/ELM43.............cccceveevrereennnene.
3.1.2.1.3 Master Periphery Controller GRP20/ELM46...............................

3.1.2.2 INEEHACES......coeeeieiieeeeere et

3.1.2.2.3 SMPTE/EBU BUS Interface 1.820.751 GR20/ELM45
3.1.2.2.4 RS232/Datasave Interface GRP20/EL45 ...........ccccocevvrrcrvnennnnne.
3.1.2.3 Keyboard & DiSPlaY ........ccceeirererierienieieieeeeesieceereesee e crenre e eneesennes
3.1.2.3.1 Tape Deck Display Driver GRP50 ............cccoevueeeeeveeireeceesreeenene
B.1.2.4 VU 4 TC oottt et ae et et eten

3.1.3.1.1 Tape Deck Controller GRP27 ...........ccoceerrremrrreciennceeeeeneennns
3.1.3.1.2 Tape Deck Periphery Interface GRP26.............ccccceeueeeevenvennnen.
3.1.3.1.3 Tape Deck Periphery Driver ...........ccoceeeceeieeecie e
3.1.3.2.1 Spooling Motor Controller PCB GRP24...............ccccovvevnnrcnnnen. 3/3
3.1.3.2.2 Slew Rate Limiter Board............ccccoeerrereeenrereererereeerennnes .
3.1.3.2.3 Spooling Motor Driver Amplifier PCB GRP31/GRP32
3.1.3.3.1 Tape Tension Sensor PCB ...........cccccceveveeiniececeeeeeceeeeeeere e
3.1.3.3.2 Move Sensor PCB GRP82/ELMS..........cccccoeveriecerrereerereeerevene,
3.1.3.3.3 Tape End Switch PCB GRP 82/ELM2, GRP 83/ELM2 ............... 3/37
3.1.3.4.1 Capstan Control Unit 1.820.764 GRP20/ELM42......................... 3/37
3.1.3.4.2 Capstan Motor Interface GRP20/ELM41................ccocovverenenenee. 3/38
3.1.3.4.3 Tacho Sensor Electronics PCB GRP 38............cccceeevveerirncnenene. 3/39
3.1.3.4.4 Capstan Motor Drive Amplifier PCB GRP85............cccccveuveneneee. 3/40
3.2 Removing the ASSEmMDIIES ........cc.ccuevieiviininierecee e 3/42
B.2.1  COVEIS ..ttt ettt benis 3/42
3.2.2 Headblock Assembly.........ccccoceriinireniieieec e 3/45
3.2.3 Tape Tension SENSOIS.......ccccccveirirerireenee et e 3/46
3.24  TaP LIter .ot 3/48
3.2.5 Pinch Roller ASSEMDIY.......cccocvrvveinieiiiseeeeeeceete e 3/50
3.2.6 Spindle (incl. Brake ROIEr) .......ccccvvueiviireieeeeetereeeeee e 3/50
B.2.7  TAPE BIrAKES ...ttt et 3/51
3.2.8  SPOO0lNG MOLOIS .....c.ccovieiriiecrece ettt et 3/52
3.2.9  Capstan MOtOr ...ttt 3/53
3.2.10  POWEE SUPPIY....ceiiiiiirieeirieictete ettt ev e ebere e 3/54
3.2.11  Spooling Motor Drive Amplifier (2 X) and Switching
Stabilizer Boards..........cocooverieirienenieeeieeeeeetee s 3/54
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3.3 Checks, AQJUSIMENLES .........ccooueereecireeerene et 3/55
3.3.1  POWET SUPPIY ..ottt sttt a e era s 3/55
3.3.2 Move Sensor (Tape Move Sensor).........cceceeveveeeereeieeneesseeseeeenes 3/57
3.3.3  Mechanical Brakes...........ccccooeeurerenieneniinnineneeesesesieeeneeeseeiens 3/58
3.3.4  Tape Tension SENSOr ..........cccoieeeriereneneeeeirereteesesteee e e eeiens 3/60
3.3.5  Tape end SENSON.........cccceuevireniiiiriineeeneneeeerees et e e sseeesaesaeseesens 3/65
3.3.6 Pinch Roller Assembly ...........cccceeiinninninineereeeeeereeeene 3/66
3.3.7  TAP LIftOr.....cuciieeiiciec et 3/68
3.3.8  TaPe TENSION.......c.ciiiiticiieeere ettt 3/69
3.3.9  Shuttle Wheel ..ottt 3/71
3.3.10 LC Display Unit 1.820.233..........cccevuerrrrrrrrererrnrsressesesssesesesessessesens 3/71
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3.1  Circuit Descriptions

General: Section 3.1 is subdivided as follows: At the beginning (3.1.1) a circuit description
of the general modules (power supply, supply voltage monitoring) is given,
followed by a discussion on the control and tape deck modules. The latter has
been broken down into two function blocks (3.1.2 and 3.1.3) so that the interaction
of the individual modules can be presented. The criterion for this subdivision is the
common data bus. Following the block diagram which explains the functions of
each block, a circuit description of the individual modules is provided.

Abbreviations
ACIA Asynchronous communication interface adapter
ADC Analog-to-digital converter
CMOS Complementary metal oxide semiconductor
DAC Digital-to-analog converter
FIFO First in, first out
IRQ Interrupt request
LSB Least significant bit
MPU Microprocessor unit
MSB Most significant bit
NMOS N-channel metal oxide semiconductor
NMI Non-maskable interrupt
PIA Peripheral interface adapter
PIO Parallel input/output
PROM Programmable read-only memory
RAM Random access memory
ROM Read-only memory
SSDA Synchronous serial data adapter
VMOS Vertical metal oxide semiconductor
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3.1.1 Power Supply

3.1.1.1 Power Supply Electronics GRP01 - GRP12 Order No.
Supply electronics 1.811.510
Function: = Supply of the GRP30 (SWITCHING STABILIZER PCB 1.820.790) with a filtered

DC voltage (approx. 50 to 60 V), and the GRP8 (POWER SUPPLY
CONNECTION BOARD 1.811.770) with two filtered DC voltages (approx. +70
to =90 V).

Circuit description: The line voltage is applied to a 3-pin power inlet (GRP01/ELM1). The insulation of
the power supply corresponds to IEC65, protection category 1; the protective
ground terminal is connected to chassis (GRP5/ELM1). The interference
suppression of the machine conforms to VDE 871, category B. From the power
inlet the AC voltage is taken via the power switch (GRP2/ELM1), the primary fuse
(GRPO1(ELM2), the power line filter  (GRP3/ELM1), and the
100V/120V/140V/200V/220V 240V line voltage selector (GRP04/ELM1) to the
power transformer GRP6. The primary windings (ELM1 and ELM2) consist of a 100
Vand an 18 V winding that are connected in series or in parallel, depending on the
switch getting of the line voltage selector. The secondary windings (ELM3/4) are
distributed as follows:

For transformer 1.811.520: Two 50 V windings connected in series and four 20 V
windings per coil.

For transformer 1.811.525: two 35 V windings connected in series, three 20 V
windings and one 40 V winding per coil.

The secondary windings are combined into the following groups:

= The first comprises two 40 V windings (20 V + 20 V) and supplies via the fuse
(GRP7ELM2), the rectifier D3 (GRP7/ELMS5) and the filter capacitors C8, C9
(GRP7/ELMS,) the positive section of the SWITCHING STABILIZER (+STABIN).

= The second comprises two 40 V windings, connected in parallel (on the
transformer 1.811.520 two 20 V windings connected in series) and supplies via
the bridge rectifier (GRP7/ELM6) and the filter capacitor C10/GRP /ELM10)
the negative section of the switching stabilizer (-STABIN). The AC voltages
ACPWEB1/D1 are tapped on the AC side of the rectifier (GRP7/ELMS6) and
also connected to the SWITCHING STABILIZER (line voltage monitoring).

= The third comprises two 20 V windings connected in series that supply the
capstan motor control (+ CAPMOT) via the bridge rectifier (GRP7/ELM7) and
the charging capacitor C11 (GRP7/ELM11).

= The fourth comprises the remaining windings: two 35 V windings (in series)
connected in parallel (for the transformer 1.811.520 two 50 V windings
connected in series) supply via the fuses (GRP9/ELM5,6) the bridge rectifiers
D4, D5 (GRP9/ELM1,2) the charging capacitors C3, C4 (GRP9/ELM3,4) and
the spooling motors (+ PSVTMOT).
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Module identifications

On the power supply connection board 1.811.770, filtering of the supply
voltage for the spooling motors is implemented with the current compensated
chokes L1 and L2 and the X- and Y-capacitors C3 to C14. R7 to R10 are used
for balancing the charge of the capacitors C3, C4 (GRP9/ELM3,4). With the
voltage dividers R1 to R6 the "high" voltage is stepped down and taken via J1
to the tape deck periphery driver 1.811.779 for monitoring the motor supply
voltage.

Index .81:  Transformer 1.811.520 + ventilator (controlled via fan connection board 1.811.799
=15 VDC).

Index .82: Transformer 1.811.525 + ventilator (controlled via fan connection board 1.811.799
= 15 VDC).

index .83: Transformer 1.811.525 + ventilator (controlied via fan
connection board 1.811.798 = 7.5 VDC; software controlled only in PLAY/REC
1.811.997.23 (SW 17/87 or newer).

3.1.1.2 Switching Stabilizer PCB GRP32 Order No.

Switching stabilizer PCB 1.820.790
incl. STABILIZER/LIMITER PCB 1.820.792

Function:

SWITCHING STABILIZER

= Generates all controlled voltages required by the tape recorder:
+5.6 V for the logic circuits
+15V and
-15 V for the audio section
+ 24V for the solenoid control
Supply voltage (+REMSUP) of a serial remote control (approx. 50 V, current
limitation at approx. 1A).

The +24 supply voltage of the connectors for parallel remote control and
synchronizer is generated by a linear voltage regulator (IC15) with a fixed setting
from + REMSUP.

Circuit description
GRP32 PCB 1.820.790

By means of switching regulators this circuit produces from the input voltages
+STABIN and -STABIN the +5.6 V and +15 V. The three switching regulator com-
ponents (IC1, 2, 3) are supplied by one of the two linear voltage regulators for +26
V (IC103) and +24 V (IC8). IC103 and IC8 are mutually decoupled by D101 and
D15. The three switching regulators operate synchronously with a clock frequency
of 76 kHz (TD-C76K) which is generated by the MP UNIT TAPE DECK CONTROL
1.820.785 GRP20/ELM46. This clock pulse is checked for correct frequency by
IC7.1/7.2, the parallel resonant circuit L4/C37, and the DUAL ONE SHOT IC6, and
any noise is filtered out.

EDITION: Februar 1990
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= +5.6 V control: From +STABIN the switching regulator produces the +5.6 V
supply voltage. The clock pulse of IC6/pin5 is taken to IC1 (REGULATING
PULSE WIDTH MODULATOR). IC1 contains the reference voltage source, an
oscillator (not used in this application), an error amplifier, and a current limiting
circuit.

= The output of IC1 (CA/CB) controls the driver transistor Q1, and via driver
transformer T1 also the switching transistor Q4.

= From the pulsating voltage produced with Q4 and the free-wheeling diode D22,
a new mean value is formed with L5 and C28.

= This DC voltage is refiltered with L1 and C26. The voltage fluctuations across
L1 increase with rising output current and are used as information for the
current limitation in 1C5.2. The attack point of the limiter is approx. 7 A.

= The output voltage of the switching regulator can be adjusted with trimmer
potentiometer R21.

= The £15V control functions analogously; the two switching regulators produce
the +15 V and the -15 V from +STABIN and +STABIN respectively. The +15V
reguiator comprises the following components: iC3, Q2, T2, Q5, D23, L6, C35,
L3, C30, AND IC5.1. The -15 V regulator comprises the following components:
IC2, Q3, T3, Q6, D24, L7, C36, L2, C31, and IC4.1. The -15 V regulator is wired
in such a way that its output voltage is of the same magnitude as the one of the
+15 V regulator (TRACKING MODE) which means that no -15 V can be present
when the +15 V are missing. The reference value of the output voltage is
adjusted in common with trimmer potentiometer R6.

= +24 V control: The +24 V are produced from +STABIN with a preset linear
voltage regulator (IC8).

STABILIZER/LIMITER  Order No. PCB 1.820.792

= The +26 V and the -26 V are produced by a preset linear voltage regulators
(IC103, 104) from +STABIN and -STABIN.

» The supply voltage for a serial remote control unit (approx. +50 V,
uncontrolled) is produced from + CAPMOT.

= Two linear voltage regulators are used for limiting the current. IC101 is wired as
a current source, the max. current is approx. 1 A. In the event of a short circuit,
IC102 limits the input voltage of IC101 to approx. 35 V

= The comparator IC100 monitors the secondary voltage (ACPWE-D1, ACPWE-
B1) of the power transformer; in the event of a power failure it signals T-
PWRON = LOW to both CPUs. The machine is switched to STOP and SAFE
after 120 ms. If the power failure is shorter than 120 ms, the logic state of the
equipment does not change.

= The crowbar circuits comprising Q101 and Q100 respectively monitor the +5.6
V and the =15 V switching regulator. If one of these voltages is exceeded by
approximately 3 V, the corresponding triac fires and short-circuits the +5.6 V to
ground and the +15Vto-15 V.
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3.1.2 First Block - MASTER SECTION

3.1.2.1 Machine Control Order No.
MPU MASTER CONTROL GRP20/EL44 1.811.786
MASTER SERIAL IF GRP20/EL43 1.820.753
MASTER PERIPHERY GRP20/EL46 1.820.728
CONTROL

.1.2.2 Interfaces

PARALLEL REMOTE GRP35 1.820.738
INTERFACE
SERIAL REMOTE GRP33 1.820.729
INTERFACE
SMPTE/EBU INTERFACE GRP20/EL45 1.820.751
RS232/DATASAVE IF GRP20/EL45 1.810.751

V4 oy

3.1.2.3 Keyboard & Dispiay

TAPE DECK DISPLAY GRP52 1.811.776
DRIVER

TD PUSH BUTTON BOARD GRP50 1.811.777
SUB PANEL PUSH BUTTON  GRP53 1.811.778
BOARD

SHUTTLE PCB GRP51 1.328.214
OPERATING ASSEMBLY 1.811.230
LCD UNIT GRP54 1.811.233
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3.1.2.4 VU-Meter + Time Code Order No.

CHANNEL CONTROL

TC CHANNEL CONTROL

1.820.732
1.810.735
Functional description according to block diagram Fig. 3.1.1:

The 8-bit data bus of the MP UNIT MASTER is directly connected to the
PARALLEL REMOTE INTERFACE, the TAPE DECK DISPLAY DRIVER, the
MASTER PERIPHERY CONTROLLER, and the MASTER SERIAL INTERFACE.
However, the 4-bit address is only connected directly to three modules.

The system clock (TM-ENB), the write/read signal (TM-RW), and three of the five

SELECT signals (TM-SL2, TM-SL3, TM-SL6). For the other two modules these
ou m'mf qmnnlc are buffered via the MASTER SERIAL INTERFACE. Thi

Qe a
KO QiIT Ui Tu U7 Ve FEN T el U M. TTHD QA

to the reqwred SELECT signals TM-SL4 and TM-SL5.

The MP UNIT MASTER consequently has direct access to these five modules. The
SELECT signals are assigned as follows:

s TM-SL2 -> MASTER SERIAL INTERFACE
= TM-SL3-> SMPTE/EBU BUS INTERFACE
= TM-SL4-> TAPE DECK DISPLAY DRIVER
s TM-SL5 -> PARALLEL REMOTE INTERFACE
= TM-SL6-> MASTER PERIPHERY CONTROLLER

To ensure that the MP UNIT MASTER serves an interface request as quickly as
possible, an interrupt processing scheme is used. For this purpose an interrupt
decoder is integrated in the MASTER SERIAL INTERFACE. Ali externai interrupt
requests (TM-SEIR, TM-REMIR, RM-SHIR, TM-KBIR, and TA-AUIR) are taken to
this module which on request supplies an interrupt (TM-IRQ) to the MP UNIT
MASTER. Via the decoder the MP UNIT MASTER can more quickly recognize the
unit to be served than this would be possible in polling mode.

E 3/6
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The POWER ON RESET of the MP UNIT MASTER (TM-RESMP) is passed on via
the MASTER SERIAL INTERFACE. From here a reset (TM-RESET) is also triggered
if the MP UNIT MASTER does not execute the program correctly due to a fault.

The two serial lines (TM-RX and TM-TX) of the MP UNIT MASTER are not used by
the SMPTE/EBU BUS INTERFACE.

They are intended for the traffic via the RS 232 ASCII interface, e.g. for
communication with a terminal.

TM=RX TM—RESMP
TM=TX 1.811.786 TM—RESET
MASTER MPU '—bﬂ SERIAL ) TO TAPE DECK
| )
NC  NC ™-IRQ SERIAL ) (FUTURE)

9 PIN TM—ENB TM—ENB
TM—RW TM—RW
U__ 1.820.751 :ﬁ:t ﬁ tl ’:: 1.820.753

SMPTE/EBU BUS IF \ 4 BITS A|DI|)RESS |TM--lAlil)RO]... TM—ADRSI ’_> MASTER SERIAL IF

8 BITS DATA TM—DATAO ... TM—DATA7 )

] TM—SEIR L ! N

TM-SL3; 4 5; 6 T™M-SL2 .. 7 JTM-SL2; 4 5 E

TM—REMIR I &

b CMOS AUDIO >
LIM=SL6
1.820.738 TM—ENB 1.820.728
25 pin| PARALLEL REMOTE TM=RW MASTER PERIPHERY

ﬂ— INTERFACE C CONTROLLER

l\J i ; IM—SHIR

SLS ADDRESS 0; 1; 2 / RW / ENB / RES / SL4 / SL5

LT e |

SL4

L 811977 1.820.732
SEN | 1,820,729 1.811.776 IR
SERIAL REMOTE TAPE DECK BOTToN | 820,73
INTERFACE DISPLAY DRIVER o -820.
l 1.820.735
1.811.233
LCD UNIT
Fig. 3.1.1
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3.1.2.1 Machine Control

3.1.2.1.1 MP Unit Master GRP20/EL44 Order No.

Functions: MP UNIT MASTER 1.811.786
= Central control unit for the entire A812
= Storing of all parameters (audio data, tape tensions, etc.)

Circuit description: IC17 is an 8-bit NMOS processor type MC6803-1. The control program comprising
48 K-bytes is stored in three ROMs (IC15, IC16, and IC18). The RAM consists of
IC8, a CMOS-RAM with a capacity of 8 K-bytes. This RAM is buffered by a lithium
battery which means that the data are not lost when the A812 is switched off.

Note: The life of the lithium battery is marked on the battery itself. In order to prevent
loss of RAM data after a power off, the battery should be replaced before this
expiration date.

With the 8-bit D-latch IC13 the addresses A0..A7 from the multiplexed
data/address bus are assigned to the address bus. The system clock E (ENABLE
PULSE) is generated internally with quartz-accuracy by IC17. After the clock
pulses have been inverted (IC9), eight reference frequencies are generated with
the binary counter IC7. The frequency of IC7, pin 6 is output via the 8-bit bus driver
(IC2) as the clock frequency (TM-C76K), but this frequency is not used in this
application (spare).

r, one of three frequencies (JS7, JS8, JS9) can be selected as the
M-C307K (after buffering by iC2). This signal is not used (spare).

To reduce the power consumption the system clock E is also output to the OE
inputs (OUTPUT ENABLE) of ROM and RAM (IC8, IC15, IC16, and IC18).

IC12 inhibits the RAMSL signal if the RESET signal is present which means that
access to the RAM is prevented during the reset phase.

With IC4 and IC6 the R/W signal is combined with the system clock E for correct
timing during the read /write access.

IC14 monitors the 5 V supply and generates a defined reset pulse when the
machine is switched on, or if transient power failures occur when the machine is in
operation. The system can be reset manually by pressing the S1 key.

With the TM-RESET signal a reset of the MP UNIT MASTER can also be initiated
by the MASTER SERIAL INTERFACE.

Jumpers JS12...JS17 set the operating mode of the MP UNIT MASTER IC17.
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These jumper settings are fixed.

The address decoder IC11 (two 2-bit binary decoders) generate the CHIP SELECT
signals from the addresses A13, A14, and A15 for the ROMSs, the RAM, as well as
the enable signal for IC3. IC3 is a bidirectional data bus buffer. The direction is
determined by the read /write signal R/W.

An additional address decoder IC5 (3-bit binary decoder) generates the SELECT
signals TM-SL2..SL7 as a function of the addresses A10...A15. The SELECT
signals TM-SL2...5 are used for the interface modules. The interface modules are
accessed through memory mapping (see Fig. 3.1.2).

The control bus is buffered with an 8-bit bus driver (IC1) and a gate of IC8.

JS3, JS4, JS5, and JS6 are set and connect the signals TM-BUSSW and TM-
DRENB to the serial interface.

IC12 buffers the serial inputs/outputs for a terminal.

IC2 buffers the address and clock signals as well as the reset for the peripheral
devices.

EDITION: 20. Februar 1990
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Memory-mapping
FFFFCh) | , |

l | |
FO0O(h) f——m— |

| | | P3
E000(h) f—— | -(ROM

[ | | 8Kx8)
D000(h) p——] |

| i |
cooo(h) | | !

| | |
B00O(h) p———] |

l | | P2
A000(h) p—r | -(ROM

! ! EIST))
9000(h) f———] |

l | |
8000(h) } J {

I | I
7000(h) f————] |

| I | P1
6000(h) f———] | -(ROM

| | | 8Kx8)
5000(h) f——m>—— |

| | |
4000(h) | } , !
3C00(h) |-==-===-=--- |-SEL7 | |
3800(h) |----=-=---- |-SEL6 | |
3400(h) |----------- [-SELS | i
3000(h) j—————-SEL4 | -PERENB
2C00(h) |---===----- |-SEL3 | |
2800(h) |----------- |-SEL2 | |

| | | | PO
2000(h) f——m—] | | - (RAM+

| | | | PERIPH.)
1000(h) p——"—— | -RAMSL |

| | | l
0000(h) ! ' : '
Fig. 3.1.2
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3.1.2.1.2 Master Serial Interface GRP20/ELM43 Order No.
Functions: Master serial interface PCB 1.820.753
= Interface to the TAPE DECK SERIAL INTERFACE and to a spare serial

interface.

Circuit description:

= Buffering of the address bus and the control bus to the PARALLEL REMOTE
INTERFACE as well as the TAPE DECK DISPLAY DRIVER.

= IRQ initiation at the MP UNIT MASTER 1.820.786, as well as decoding of the
interface that requests an IRQ.

IC5, a PIA (PERIPHERAL INTERFACE ADAPTER) and the two SSDAs
(SYNCHRONOUS SERIAL DATA ADAPTER) IC6 and IC9 are integrated in the MP
UNIT MASTER and permit direct access by the processor.

The required address decoding is performed by IC11 (two 2-bit binary decoder).
The communication with the INTERNAL SYNCHRONIZER and the TAPE DECK
SERIAL INTERFACE is implemented with serial data transmission. The two SSDAs
(IC6 and 1C9) perform the required parallel /serial or serial /parallel conversion. The
data transmission is performed with hardware handshake. The required data clock
is derived from the system clock "E" by frequency division with a dual 4-bit binary
counter (IC12), and is output buffered to both units by IC3 (8-bit bus driver). The
serial signals are buffered by IC4 (8-bit bus driver).

With the two RS422 line drivers (IC1 and IC2) the control and address bus are
connected with symmetrical voltage to the PARALLEL REMOTE INTERFACE and
the TAPE DECK DISPLAY DRIVER.

Two retriggerable monoflops (IC13 must be retriggered by the MP UNIT MASTER
in regular intervals. This is the case as long as the processor correctly executes its
program. If a fault occurs and the program "hangs up", IC13 outputs a LOW pulse
that reinitializes the processor (RESET).

IC8, IC7, 1C10 and part of IC5 constitute a priority decoder for IRQ requests. Here,
the five IRQ sources TM-SEIR, TM-REMIR, TA-AUIR, TM-SHIR, TM-KBIR as well as
those of the two SSDAs IC6 and IC9 are combined by IC7 and IC10 with an 8-bit
word of port PA (IC5) and supplied to the 8-to-3 priority encoder IC8. The 3-bit
word at the output of IC8 (A0, A1, A2) is read via the port PB (IC5) after IC8 has
initiated an IRQ.

If several IRQs are requested simultaneously, the 3-bit word at the output of IC8
contains three bits that correspond to the most significant input of IC8.

EDITION: 20. Februar 1990
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3.1.2.1.3 Master Periphery Controller GRP20/ELM46 Order No.
Functions: Master periphery controller PCB 1.820.728
= Interface to the AUDIO section, including the required TTL/CMOS level
conversion.
= Connection to the channel control units CHANNEL MODE SELECTOR CH1,
CH2 and CODE.
Circuit description: The two PlAs (Cl1 and IC2) are connected to the address data and control bus of

the MP UNIT MASTER and consequently in their direct access path.

IC1 establishes the connection to the three CHANNEL MODE SELECTORS (CH1,
CH2, CODE) via the AUDIO COMMAND BUS. With IC10 the bidirectional data bus
is buffered, port PB (IC1) is the interface. IC11 (8-bit bus driver) buffers the control
bus as well as the two 1-bit data signals to the three modules CHANNEL MODE

SELECTOR CH1/CH2/CODE.
SERIAL BUS > TO MASTER SERIAL IF
8 BITS DATA (TD-BUS)
TD CONTROLLER TD PERIPHERY IF
1.811.774 1.811.773
| 3 BITS ADDRESS
m 1 TD-SLO \
I
c RESET TO-SLL
S 7> _to-1ra
s
T
A I
N L N
8 £
o CAPSTAN TD PERIPHERY DRIUVER R
1 N CONTROL UNIT 1.811.779 < A
B — 1.820.764 T
i D
3
B
U

T 5
c
B
U
s

CAPSTAN SPOOLING MOTOR

> MOTOR INTERFACE CONTROLLER %
1.811.775 1.811.772 N

Fig. 3.1.3

E 3/1 2 EDITION: 20. Februar 1890



STUDER A812

Via the audio channel bus and the PIA (IC1) the MP UNIT MASTER receives the
status information of the channel selectors (SAFE/READY) as well as the output
selectors (INP, SYNC, REC).

These switches are connected to the audio command bus via an 8-to-1
multiplexer.

The feedbacks for the pilot lamps are transmitted by the MP UNIT MASTER via the
PIA and the audio command bus to the lamp drivers (binary 3-to-8 decoder).

(See Fig. 3.1.3)

With the second PIA (IC2) the connection to the AUDIO section is established.
Also here the port PB is used for the data bus, however, it is only unidirectional in
the output direction. With port PA the address bus (PA4...PA7) and control bus is
output. IC7, IC5, and 1C6 function not only as buffers but also perform the required
level conversion from TTL to CMOS.

The audio parameters are written into the audio amplifiers by the MP UNIT
MASTER via the PIA (IC2) and the BUS converter (Fig. 3.1.4).

= With 8-way D-flip-flop
Input and output level 0, 4, 8 or 10 dBm
Changeover INP, SYNC, REP
Muting MUTE
Equalization 3180 s
Erase current
Drop-in or drop-out

= With 8-bit digitai/anaiog converter (256-step attenuator):
Reproduce level
Reproduce frequency response (treble, bass)
Reproduce equalization
Record level
Record frequency response (treble)
Record equalization
Bias current

The signals from the AUDIO section TA-ACT01, TA-ACT02, and TA-ACTTC are
combined with the PIA outputs CA2 and CB2 by three 3-way AND gates (IC4) and
returned as the control signals CA-CHS01, CA-CHS02, and CA-SHSTC to the
AUDIO section for address decoding.

Via the port PA3 the desired mode, MONO or STEREQO, is output via the D-flip-flop
IC9 and to the buffer IC7 as CA-MONO. It is subsequently read in again via port
PAS as the feedback TA-ACTMO.

IC8, a retriggerable monoflop, is continually retriggered by the program via CA2.
The output signal CA-SAFE is therefore only active (LOW) if this retriggering is not
interrupted.

EDITION: 20. Februar 1990
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3.1.2.2 Interfaces

3.1.2.2.1 Parallel Remote Interface GRP35 Order No.

Function: Parallel remote interface 1.820.738
Interface between MP UNIT MASTER and
N Parallel remote control
= SERIAL REMOTE INTERFACE PCB
= Synchronizer socket

Circuit description IC3, a KEYBOARD DISPLAY INTERFACE, establishes the connection from the
SERIAL REMOTE INTERFACE, the parallel remote control (control lines and
feedback lines), and the synchronizer port to the MP UNIT MASTER.

The bidirectional data bus is connected directly to the MP UNIT MASTER.
However, the control signals for IC3 (CHIP SELECT, read/write, CLOCK, address
0 and RESET) arrive via the MASTER SERIAL INTERFACE. These signals are
brought to TTL level by the two RS422 line receivers IC4 and IC2. These signals
are subsequently prepared for IC3 by IC7, IC8, IC1B (2-bit binary decoder) and
IC2.

The eight inputs RLO..RL7 if IC3 are connected to the SERIAL REMOTE
INTERFACE, so that the data from the serial remote port can be read in when the
signals ROWO0...ROWS5 (OE) of IC5 are active. But also the inputs of the PARALLEL
REMOTE or SYNCHRONIZER port are connected to the inputs RLO...RL7 of IC3
after buffering by the comparators via IC10 or IC6 respectively, when IC10/1C6 are
enabled by the signals ROW6 or ROW?7 of IC5. Scanning of the serial and parallel
remote control port as well as the synchronizer is consequently performed by the
outputs SLO...SL3 of IC3, via the binary decoder IC5.

The outputs BO...B3 and A0...A3 if IC3 are connected to a 6-bit D-register (IC9) and
an 8-bit D-register (IC14), and stored by the latter after the data have been
transferred.

For this purpose the data transfer signals L6 and L7 are decoded by IC1A (binary
decoder).

After buffering the outputs of IC9/IC14 are connected to the PARALLEL REMOTE
and SYNCHRONIZER ports.

EDITION: 20. Februar 1990 E 3/1 5



STUDER A812

3.1.2.2.2 Serial Remote Interface GRP33 Order No.
Function: Serial remote interface 1.820.729
= Serial/parallel and parallel/serial conversion from/to the SERIAL REMOTE

port.

Circuit description

= Transfer of data from/to the PARALLEL REMOTE INTERFACE.

The SERIAL REMOTE INTERFACE is connected directly to the PARALLEL
REMOTE INTERFACE and establishes the link to the serial port.

With IC9, an RS422 transceiver, the connection between the serial port and the
MPU IC8 is established.

The latter performs the serial/parallel conversion. The data transmission to the
PARALLEL REMOTE INTERFACE is handled by IC4 and IC1. Both 8-bit D-registers
are used as 1-byte memories in order to support asynchronous transmission. For
this purpose the byte is written into IC4 by the MPU (IC8) and connected by the
address decoder IC2 to the output (IC4). The pulse shaper (EXOR IC3) produces a
clock pulse from the T-SLO signal. IC1 now accepts the data from 1C4. With the T-
OE signal these data are connected to the output of IC1 and accepted by the
PARALLEL REMOTE INTERFACE (IC3). Since the T-SLO signal is also read by the
MPU (IC8) via the input P10, the MPU knows when the last data have been
accepted. It can now output the next byte from the internal RAM. In this way the
data transfer is controlled by the MP UNIT MASTER.

The data to be transmitted are already buffered in the PARALLEL REMOTE
INTERFACE and are read in by the MPU (IC8) via IC5. IC7 is a ROM whose
addresses are controlled by IC6. The parallel /serial conversion is again performed
by iC8, and the output via iC9.

3.1.2.2.3 SMPTE/EBU BUS Interface 1.820.751 GR20/ELM45 Order No.

Function:

Circuit description

SMPTE/EBU BUS interface 1.820.751
= Interface between the MP UNIT MASTER and the external port for the
SMPTE/EBU bus.

IC17 is an 8-bit NMOS microprocessor with a clock frequency of 4 MHz; the
required control program is stored in ROM IC16. The addresses A0..A7 are
assigned to the address bus by IC15 (8-bit D-latch). IC5 (binary decoder) is the
address decoder. IC18 is an ACIA (ASYNCHRONOUS COMMUNICATION
INTERFACE ADAPTER) for serial communication. This adapter is designed for
RS232 as well as RS422. IC3 is the driver for the RS232 output, and IC11 for
RS422. The corresponding operating mode is selected with the jumpers JS2. IC7

is the seriai receiver. Seiection between RS232 and RS422 is possibie with the
jumpers JS5, JS6, and JS7.
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RS232 RS422
JS2 B-A B-C
JS5 B-A B-C
JS6 B-A B-C
JS7 B-A B-C

The clock pulse for serial output is derived from the system clock TM-ENDE of the
MP UNIT MASTER via IC19 (4-bit counter); the baud rate is selected with jumper
JS3.

JS3 A-B
JS3C-B

1200 baud
38400 baud for SMPTE /EBU bus, or
= 9600 baud for RS232/RS422 interface

IC10 is a 14-bit counter that is used for detecting the BREAK character on the
SMPTE bus. The counter is reset by each transmitted or received signal via pin 11.
If no signals are available for a predetermined interval (468.75 s or 576 E-signal
pulses), L level is output by IC6. If jumper JS8 is set to B-C, the DCD signal for
IC18 is produced. As a result an interrupt is signalled for IC17 via the IRQ1 line. In
the interrupt program the status register IC18 is then read by the CPU (IC17) and a
BREAK character is detected. By means of corresponding software the bus
interface is set to the active state.

IC4 is a DUAL PORTED FIFO chip with a capacity of 128 bytes. It is used as a
bidirectional data buffer for the information exchange between the two MPUs.

The MPU IC17 writes the data into IC4 via 1C9 (8-bit D-flip-flop) and reads them out
of IC4 via IC13 (8-bit bus driver). The second port of IC4 is connected to the data
bus of the MP UNIT MASTER via IC2 (8 ( bit D-flip-flop) and IC1 (8-bit bus driver).

EDITION: 20. Februar 1990

E 3/17



STUDER A812

3.1.2.2.4 RS232/Datasave Interface GRP20/EL45 Order No.

Data backup on tape

RS 232 connections

DEBUG display

Interface for serial remote control 1.810.751
s Connection to a terminal

s Data backup on tape

= Expanded test system

The audio parameters stored in RAM can be saved on tape via the 9-pin serial
remote connector. For this purpose pins 4 and 6 of the 9-pin connector must be
interconnected with the RECORD INPUT of the tape recorder (or an external
cassette recorder). Also refer to Section 4.7.

When the 9-pin connector for the serial remote control is connected to the
REPRODUCE output of the tape recorder (or the cassette recorder), the stored

RAM. Also refer to Section 4.8.

Pins 2, 3, 7, 8, and 9 are required for connecting an external terminal equipped
with an RS 232 interface. SNDATA is the transmit line, RCVDATA is the receive
line.

The two pilot lamps SEND and RECEIVE indicate whether data are transmitted by
the microprocessor to the serial interface or vice versa.

1.810.757
The LEDs of the DEBUG display indicate the status of the data bus, the address
bus, and the three select lines.
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3.1.2.3 Keyboard & Display

3.1.2.3.1 Tape Deck Display Driver GRP50 Order No.
Tape deck display driver 1.811.776
with:

TD PUSH BUTTON BOARD  GRP50 1.811.777

SUB PANEL PUSH BUTTON  GRP53 1.811.778

BOARD

SHUTTLE PCB GRP51 1.328.214

OPERATING ASSEMBLY 1.811.230

LCD UNIT GRP54 1.811.233

Functions: = Interface for display and keyboard.

Circuit description:

= Analog/digital conversion of the analog signal from the SHUTTLE CONTROL
potentiometer.

The analog signal ANM-SH2 from the wiper of the SHUTTLE CONTROL
POTENTIOMETER is converted by IC7/IC9 (AC) to an 8-bit data word and output
on the data bus of the MP UNIT MASTER.

IC21, an RS422 line receiver, transfer the SELECT signal TM-SL4 and the three
addresses A0...A2 of the MP UNIT MASTER 1.820.786 to the address decoder
(IC18).

With the second RS422 line receiver (1IC22) the read/write signals (RW), the reset
pulse (RES), and the clock (ENB) are accepted by the MP UNIT MASTER and
made available to IC9, IC8, and IC13 after they have been logically combined.

The TAPE DECK DISPLAY DRIVER is connected to the LC DISPLAY UNIT by
means of connector P4.

The keyboard/display interface IC13 establishes the connection between the MP
UNIT MASTER and the following modules:

a) PUSHBUTTON/DISPLAY PCB 1.820.767
The ten 7-segment display positions (with common anode) on the
PUSHBUTTON/DISPLAY PCB are controlled in multiplex mode like the LED
matrix (DL1.0...1.7, DL4.0...4.7, DL5.0...5.7).

All segments, the decimal points, and all cathodes of the LED matrix are controlled
by a LED segment driver (IC11).

EDITION: Februar 1990
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The common anodes of the corresponding 7-segment display position
(DLZ1...DLZ10) are controlled by the signals TM-D0...TM-D9, the anodes of the
LED matrix are controlled by the signals TM-L1, TM-L4 and TM-L5. These signals
are produced in the two binary demultiplexers IC19 and 1C20 based on the
information supplied by IC13. They are buffered by the transistors Q1...Q15.

b) TAPE DECK PUSHBUTTON PCB 1.820.769

The Hall-effect keys on the PUSHBUTTON/DISPLAY PCB are wired in a matrix.
After a key has been pressed they are scanned via IC14, an addressable 8-bit
latch, in four rows (TM-EN1...TM-EN4). The TM-ENO signal is responsible for the
keys on the TAPE DECK PUSHBUTTON PCB.

The keyboard/display driver IC13 periodically outputs the five signals TM-
ENO...EN4 and each time reads the corresponding column of the keyboard via its
inputs RLO...RL7 in order to determine whether or not a key has been actuated. If
this is the case the IRQ TM-KBIR is initiated.

3.1.2.4 VU METER + TIMECODE

3.1.2.4.1 Channel Control Order No.

Channel control 1.820.732

Order No.

TC Channel control 1.810.735

Function: = Scanning the five keys (READY/SAFE, INPUT/REPRO/SYNC) and
transmitting the information to the MPU MASTER CONTROL.
= Control of the six feedback LEDs (REC/READY /SAFE, INPUT/REPRO/SYNC)
or the seven feedback LEDs (REC/READY/SAFE, INPUT/REPRO/SYNC,
CODE LEVEL).

Circuit description: The control signals T-SADA, T-SADB, T-SADC, T-READSL, T-WRTSL, and the data
signal T-DT-XY are connected to the MP UNIT MASTER via the MASTER
PERIPHERY CONTROLLER. The five keys are scanned by the 8-to-1 data selector

(IC2).
The feedbacks from the MP UNIT MASTER are supplied via a binary 3-to-8
decoder (IC1) by through-connecting the corresponding six/seven LEDs.

The 5V supply voltage is derived from the +15 V supply by means of an in-phase
regulator (IC3).
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3.1.3 Second Block Order No.
3.1.3.1 Tape deck control
3.1.3.1.1 Tape deck controller 2x GRP 27 1.811.774
3.1.3.1.2 Tape deck periphery interface GRP26 1.811.773
3.1.3.1.3 Tape deck periphery driver GRP25 1.811.779
3.1.3.2 Spooling motors
3.1.3.2.1 Spooling motor controller PCB GRP24 1.811.772
3.1.3.2.2 Slew rate limiter board 1.811.780
3.1.3.2.3 Spooling motor drive amplifier PCB GRP31 (left-hand motor) 1.811.771.00
Spooling motor drive amplifier PCB GRP32 (right-hand motor) 1.811.771.81
3.1.3.3 Tape tension sensors
3.1.3.3.1 Tape tension sensor PCB
GRP82 left 1.811.730
GRP83 right 1.811.728
3.1.3.3.2 Move sensor PCB GRP82/(ELM3 1.811.732
3.1.3.3.3 Tape end switch PCB GRP82/ELM2 (left) 1.810.729
Tape end switch PCB GRP83/ELM2 (right) 1.810.729
3.1.3.4 Capstan motor
3.1.3.4.1 Capstan control unit GRP20/ELM42 1.820.764
3.1.3.4.2 Capstan motor interface GRP20/ELM41 1.811.775
3.1.4.3 Tacho sensor electronics PCB GRP38 1.021.695
3.1.3.44 Capstan motor drive amplifier PCB GRP39 1.820.774
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AUDIO COMMAND BUS +5V

S—REA-01
Ls2st g? J | S-SAF-01
1 S—INP-01
S-SYN-01
D3
D4 S—REP-01

T-DATA-CH1
T-DATA-CH2
T-DATA-CH3
T-WRITE-SL
T-READSL
T-ADR-A
T-ADR-8
T-ADR-C

NES590 qg B—REA-01

Qs T—-NRS-01

+6V

S—REA-02
S—SAF-02

*SVeLr S-INP-02

LS 251= 8—UNIT MULTIPLEXER S—-SYN-02

WITH 3—-STATE OUTPUTS S—-REP-02

LS251 T

o1

CH2

NE590 B—-REA-02
B-SAF-02

B-INP-02
NE 590= ADDRESSABLE B-SYN—02

PERIPHERAL DRIVER B—REP--02
B-REC-02
T—-NRS-02

S—REA-03
Ls2s1 ) S-SAF-03
8y d S-INP-03
S-SYN-03
S-REP-03

CH3(TC)

NES90 B-REA-03
B-SAF-03
B-INP-03

B-SYN-03
B—REP-03
— B—-REC-03

Fig. 3.1.5
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3.1.3.1.1 Tape Deck Controller GRP27 Order No.
Tape deck controller 1.811.774
Functions: =  Slave processor of the MP UNIT MASTER for controlling the two spooling

Circuit description

motor and the capstan motor. The tape deck controller accepts parametrized
macro commands of the master processor and subsequently controls the
tape transport mechanism of the machine by means of its peripheral devices.
The status field of the tape deck is buffered in RAM and on request
transmitted to the MP UNIT MASTER 1.811.786 (GRP 20/EL44).

= Serial communication to the MP UNIT MASTER with an SSDA (synchronous
serial data adapter).

= Parallel communication with the CAPSTAN CONTROL UNIT 1.820.764 (GRP
20/ELA42).

Interface t

IC5 is an 8-bit NMOS processor MC 6803-1. The control program comprising 16
K-bytes (27128 for 1.811.774.2x) and 32 K-bytes (27256 for 1.811.774.3x),
changeover with JP13, 14, 15 starting with PCB index -12 is stored in an EPROM
(IC8). IC12 is a CMOS-RAM with a capacity of 2 K-bytes.

With the 8-bit D-latch IC7 the addresses A0..A7 from the multiplexed
data/address bus of IC5 are assigned to the address bus. From the system clock
E (ENABLE PULSE, 1.2288 MHz) internally generated with quartz accuracy by IC5,
the 76.8 kHz reference frequency for pulse width modulation is produced with the
binary counter on the tape deck periphery IF (1.811.773 or 1.811.783). With IC3
and IC4 the R/W signal is combined with the system clock E for correct timing
during the read/write cycle. IC1 monitors the 5 V supply and generates a defined
reset pulse when the machine is switched on, as well as after transient power
failures when the machine is in operation. The system can be reset manually with
key S1. The jumpers JP7...JP12 define the operating mode of the processor IC5.
These jumper settings are fixed.

The address decoder IC11 (two 2-bit binary decoders) generates the CHIP
SELECT signals from the addresses A13, A14, and A15 for the EPROM, the RAM,
and the periphery chips, as well as the enable signal (PERENB) for IC9. The latter
is a bidirectional data bus buffer the direction of which is determined by the
write/read signal R/W. An additional address decoder 1C14 (3-bit binary decoder)
generates the select signals TD-SLO, TD-SL1, TD-SL2. The interface modules are
addressed with memory mapping.

All signals for the local tape deck bus are buffered.

EDITION: 20. Februar 1990
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Memory map
FFFF i i
Fooo | |
E000 i 1
D000 |- !
| PROM 27128 (16kByte x 8) |
cooo |} |
| |
B0OO | |
A000  |— |
| |
| |
9000 | |
| EPROM 27256 (32kByte x 8) (ab S2000) |
8000 |- i
7000 | |
| TIMER (Motor Clocks) |
6000 i —]
5000 |}— —]
| SSDA (Master Interface) |
4000 i 441
3000 | i
i'PIA (Capstan Interface) |
2000 |— —
| PERENB: 1100h -> TD Periphery Driver |
[ 1.811.779 |
| 1000h -> TD Periphery IF |
| 1.811.773 |
| TD Periphery IF |
| 1.811.783 (ab S2000) |
1000 | |
|CMOS RAM (2k x 8) IC 12 |
0000 J
Fig. 3.1.6

The serial TTL bus (TPS-RX, TDS-TX, TDS-DTR, TDS-CTS, TDS-CLK) from/to the
MASTER SERIAL INTERFACE 1.811.775 (GRP20/EL43) is buffered by an 8-bit bus
driver IC18, and connected to the tape deck controller IC5 by IC16 (SSDA). IC16

narfarme tha carial /narallal naral Janrial mrmimsel-— PR,

PeniOIMS uie Seriai/paraner o pdldlltﬂ/b!ﬂlldl conversion \SenCl or recelve) in
synchronous mode. For this purpose TDS-CLK is supplied to the MASTER SERIAL
INTERFACE of the receive clock. When a byte is received, IC16 triggers an
interrupted (TD-IRQ) at the processor of the tape deck controller.
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The communication with the lower ranking capstan processor is performed in
parallel via PIA (parallel interface adapter) IC15, 17 via P5 to the CAPSTAN
INTERFACE 1.811.775 (GRP20/EL41) and to the (future) internal synchronizer.
This module is connected to the data, address and control bus of the tape deck
controller (signals TD-...) and the capstan control unit (signals TC-...). With CS-PIA
the tape deck controller selects the PIA chip IC15. IC17 is selected by the capstan
control unit via TC-SL1. The communication of the two MPUs is per formed in
interrupt mode. The interrupt is always initiated on the opposite PIA.

In addition to the supply voltage P1 supplies the AC monitoring signal T-PWRON
(power failure message). The DC supply monitoring signal T-SUPVON (all DC
voltages available) is generated by the fuse failure detector 1.820.732; this
assembly is not implemented in the A812 as a standard feature.

This module also contains a status LED DLQ1 which is activated by the tape deck
controller when the initialization has been correctly completed.

3.1.3.1.2 Tape Deck Periphery Interface GRP26 Order No.
Tape deck periphery interface 1.811.773
Function: = Based on the parameters supplied by the tape deck controller 1.811.774

(GRP27) and the analog output signals, the tape deck periphery interface
produces analog control signals for the spooling motor controller 1.811.772
(GRP24) for each operating mode (STOP, PLAY, spooling, shuttle, tape

dump, etc.).
The move signals (MVCLK, MVDIR) are evaluated in an 8-bit up/down counter.
Optimum torque utilization of the asynchronous spooling motors is ensured by the

frequency control with VCO (voltage controlled oscillator). This reduces the power
dissipation in PLAY mode.

The processor clock is divided down to 76.8 kHz for the pulse width modulation of
the output stages.

The voltage is monitored locally. A reference voltage of +10 V is generated.
The following rules apply:

= The tape tensions of the supply and take-up reel are controlled when the tape
speed is controlled by the capstan motor (e.g. PLAY).

= Only the back tension is controlled if the pinch roller is not engaged (e.g.
FWD, RWD, shuttle). The torque of the take-up motor is also preset. However

in this case the reference value is not a tape tension but the spooling speed
of the tape.

EDITION: 20. Februar 1990
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Circuit description

PLAY mode

Spooling mode "FWD"

STOP

TAPE OUT

GRP 26 1.811.773
Functions only with tape deck software 2x) 1.811.997

The tape deck controller 1.811.774 (GRP27) has direct access to the tape deck
periphery via the data, address and control bus (connector P2). An 8-bit bus
transceiver (IC14) bidirectionally buffers the tape deck data bus that leads to the
tape deck controller. The peripherals are decoded via the two 3-to-8
demultiplexers (IC11 and 12). The base address of the board is 1000 hex. IC17 is
an 8-bit output port, IC19 and 8-bit input.port.

The D/A converters (IC25 for left, IC22 for right) fulfill different functions: setting
the tape tension reference values and setting the torque/speed for the spooling
motor controller 1.811.772 (GRP 24).

The tape tension reference values are generated by IC25 (left) and IC22 (right); the
opamps IC24 and 1C21 convert the signals to unipolar voltages (0 to +10 V, TP11
for left, TP10 for right). IC 20/2 and 9/2 form the difference between the reference
and the actual tape tension. The low passes R50, C16 and R34, C8 are used for
suppressing high-frequency noise (TP7, TP6). PD controllers with switch-
controlled I-content (Q3 and Q1 via IEN signal) are implemented with IC 20/1 and
9/1. From the bipolar voltages IC1 creates the unipolar control signals ANVML/R
(0...10V) for the SPOOLING MOTOR CONTROLLER 1.811.772. With the TTL signal
V/TTML/R the analog switch IC4 changes over between tape tension control (L)
and torque and speed control (H).

The tape speed is determined by the capstan motor; the tape tension is controlled
by booth spooling motors.

(Rewind "RWD" analogous) The speed of the take-up motor is determined by the
spooling contral loop (reference value set by the tape deck controller 1.811.774
via 1C25, analog switch IC4 in position HD; the actual speed value is measured
with the tape move sensor 1.811.731, the four-edge evaluation and direction
detection are performed on the tape deck periphery driver 1.811.779, the clock
and direction signal are evaluated by two 4-bit up/down counters on the tape
deck periphery interface 1.811.779 and subsequently processed by the tape deck
controller 1.811.774 for determining the speed.

The tape stands still. Both spooling motors are inactive. However both holding
solenoids of the tape tension sensors (GRP 82/5 left, GRP 83/5 right) are
energized.

The tape is unthreaded. The spooling motors are inactive. The holding solenoids
of the tape tension sensors are de-energized.

Via the opamp IC13, the D/A converter IC 15 controls the VCO (IC 10, control
voltage 0...5 V). The motor control frequency is visible on test point 5 (effective
motor control frequency = VCO frequency/512). IC2 and IC6 are switches
controlled by the signal FML/R for changing over between a fixed frequency of
25.6 kHz (corresponds to a motor frequency of 50 Hz) and the variable VCO
frequency. These signals are supplied via P1 to the spooling motor controller
1.811.772.
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Test points:

TP1

TP2

TP3

TP4

TP5

TP6

TP7

TP8

TP9

TP10

TP11

TP12

The 8-bit up/down counter (IC28 and 29) is supplied by the signals MVCLK and
MVDIR. The 8-bit counter reading is connected to the 8-bit bus transceiver IC14 if
the enable signal is available. This counter reading is processed by the tape deck
controller 1.811.774 for computing the momentary tape address and tape speed.
Two retriggerable monoflops 1C27 are continually retriggered by the select signal
(SLMVCK). If this retriggering fails, a RESET of the tape deck controller is initiated.
At the same the periphery are reset via TD-RESET.

From the system clock E (enable pulse, 1.2288 MHz) the reference frequency of
76.8 kHz (TP2) is generated by the binary counter (IC3). This signal in turn is
divided by three to obtain the motor reference frequency of 25.6 kHz (TP4).

The temperature compensated reference voltage source IC10 generates the tape

deck reference voltage +10 VREF. The reference voltages -10 VREF and +5 VREF
are derived by IC8.

A local supply voltage monitoring is implemented with the comparator IC5 (+15
V). The output signals of the comparators are logically combined by Q2 (PENB)

with a WIRED-OR circuit and the TD-PENB signal is supplied via P1 to the
spooling motor controller 1.811.774.

END
76.8 kHz (TTL)

+10 V reference

25.6 kHz (TTL)

6 kHz (7L
VCO-OUT (TTL)
Reference tape tension R - actual tape tension R

MVCLK (MOVE CLOCK) TTL

Reference tape tension L - actual tape tension L

MVDIR (move direction) (TTL)
Reference tape tension, torque control motor right (analog 0...10 V)
Reference tape tension, torque control motor left (analog 0...10 V)
GND
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3.1.3.1.3 Tape Deck Periphery Driver Order No.
Tape deck periphery driver 1.811.779
Functions: A/D converter for conditioning analog signals for the tape deck controller

Circuit description

= Evaluation of the output signals of the spooling motor tacho and the move
sensor
Spooling motor voltage monitoring
Control of the tape deck solenoids
Signal conditioning for user port (not externally accessible)

Via the data, address, and control bus (connector P2) the tape deck controller
1.811.774 has direct access to the tape deck periphery. An 8-bit bus transceiver
(IC12) bidirectionally buffers the TD data bus that leads to the tape deck controller
1.811.774 GRP27. The periphery is decoded via the 3-to-8 demultiplexer (IC14).
The base address of the board is 1100 hex. IC9 is an 8-bit output port, IC7 and 8-
bit input port. The analog voltages of the two tape tension sensors left/right (AN-
TTL and AN-TTR) as well as the motor supply voltage (SUPV) are taken via an
active low pass filter IC1 and via an 8-to-1 multiplexer (IC11, controlled by the
output port IC9) to the A/D converter, where they are converted to a digital value.
The A/D converter works in interrupt mode via Q1 with the tape deck controller
(control via IRQEN, IC9). The two 90° phase shifted TTL signals T-CLK1 and T-
CLK2 (from the MOVE SENSOR 1.811.731 GRP 82/3) are buffered by IC13
(Schmitt trigger) and input to one D-register (IC4) each. The signals are
transferred with the positive edge of the processor clock (TD-E). IC8 (4 EXOR
gates) is a 4-edge evaluation circuit. The transfer value of T-CLK2 (7Q) is shifted
with two clocks to the output 5Q, combined by an EXOR with the momentary level
of T-CLK1, and output as the data signal to IC10 (D-flip-flop).

The D-flip-flop IC10 contains the move direction (TP8: L = forward, H = reverse)
TD-MV-DIR. The input signals T-CLK1 and T-CLK2 are also EXORed and shifted
through to 1Q via 4D in four cycles or to 2Q in three cycles. This logical
combination produces the counting pulses (TD-MVCLK) which are supplied to the
up/down counters 74LS 699 on the tape deck periphery interface. The signal TD-
MVCLK is a pulse with a width of 0.8 s which is delayed relative to the direction
signal (TP-MVDIR) by an additional 0.8 s. Only if 4D and 4Q have different levels
will the NAND gate (IC2) be enabled for through-connecting the processor clock
(TD-E) so that the data signal is received by IC10.

The D-flip-flop 1C10/1 divides the TD-MVCLK signal by two to produce the TD-
MVCLKS signal.
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Test points:

TP1

TP2

TP3

TP4

TPS

TP6

TP7

TP8

TP9

TP10

Move Sign. T-CLK1/2 TD-MVCLK TD-MVCLKS
(4-slope- (divided
evaluation) by 2)

3,75 IPS 16 Hz 64 Hz 32 Hz

7,51PS 32 Hz 128 Hz 64 Hz

15 IPS 64 Hz 256 Hz 128 Hz

30 IPS 128 Hz 512 Hz 256 Hz

Fig. 3.1.7

The signals of the two spooling motor tachos (WCLK1/2 L/R) are also processed
via a 4-slope evaluation (IC 17, 19, 21). A PROGRAMMABLE COUNTER TIMER
68A40 on the tape deck controller 1.811.774 (GRP27) is used as a counter. The
sense of rotation is supplied via two D-flip-flops (IC18) to an input port of the tape

deck periphery interface 1.811.773 GRP26.

Via P5 the already divided positive and negative spooling motor supply voltage
(+Ucomp, -Ucomp) is tapped differentially with IC6 and converted to a unipolar
signal (TP2, 0...5V) which is supplied to the A/D converter IC3. R25 and D11
monitor the 24 V solenoid supply by means of the TD-24VSC signal, which is taken
to an input port of the tape deck periphery interface 1.811.773.

The following signals are supplied to connector P6 (USER PORT) by the drivers
IC23/24: TD-MVCLKS, TD-MVDIR, TD-YTRSP, TD-TRSP (the latter two are not
used because the OPTO SENSOR module 1.820.793 is not implemented. All tape
deck solenoids are controlled via IC8 (3-to-8 demultiplexer driver).

GND

SUPV Motor supply voltage (analog 0...5 V)
MVCLK Move clock (TTL)
WDIRL Wind direction left (TTL)
WCLKL Wind clock left (TTL)
WDIRR Wind direction right (TTL)
WCLKR Wind clock right (TTL)
MVDIR Move direction (TTL)
MVCLKS Move clock symmetric (TTL)
END
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3.1.3.2.1 Spooling Motor Controller PCB GRP24 Order No.

Spooling motor controller PCB 1.811.772

The spooling motors are 3-phase 4-pole asynchronous motors with hollow rotor in
delta wiring. These are 3-phase controlled (for switching principle see SPOOLING
MOTOR DRIVE AMPLIFIER 1.811.771 GRP31/32). An artificial 3-phase network
with pulsed static power converter that employs the undershooting principle is
used.

For each motor two 60°C shifted sine wave signals of identical amplitude, constant
phase relation, and variable frequency are generated. The sine waves are
generated digitally with counters, PROMs and DA converters. One PROM (512 x 8
bit) contains the discrete values of two 60°C phase shifted sine wave signals of

one pericd. A counter switches the PROM from address tc address as a function

of the counter clock frequency. The corresponding data are processed by DA
converters at whose outputs the analog sine wave signals appear. The amplitude
can be adjusted with a DC voltage at the VREF input, while the applied counter
frequency influences the frequency of the sine wave voltage, and the counter
direction signal influences the sense or rotation. These analog signals are taken to
comparators which in turn are supplied by a 76.8 kHz delta signal. This results in a
PWM signal which is supplied to the SPOOLING MOTOR DRIVE AMPLIFIER
1.811.771 (GRP31/32).

A+ Ub

P

N /
,_u_.J j._.._..._>|0J|£_J__.J-L.
v-U, Y
- 1/F | t/F=1536
Fig. 3.1.8
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Amplitude POWER MOSFETS SPOOLING MOTOR
= [ POWER SUPPLY
DUAL SINE g___;/ -
AO sinl
Al sin2 D a
A2 1 wi}
>\ A3 o ™1 /A Loaie =
=t A4 sinl
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2 T 5
9 BIT PROM 2
COUNTERF™] 512x8 [< z
- —
2| _oRr 2
IERE i I
2 D S . 3“
hd | vl ]
-/ LOGIC s = 3“
INTEGRATOR S
768KHz - > %H?ﬂf
7 L |
Fig. 3.1.9
Function: = Preparation of the required signals for controlling the two 3-phase motors.
Amplitude: AN-VML/R (0...10V)
Frequency: MFL/R (TTL) 12.8 kHz (= 25 Hz) to 51.2 kHz (=100 Hz)

Sense of rotation:

DIRL/R (TTL)
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Circuit description
(board index 20)

Test points:

TP4

TP5

TP6

TP7

TP8

TP9

TP10

TP11

TP12

This circuit description relates to the control of the left-hand motor (right-hand
motor analogous). The 9-bit up/down counter (IC 9, 16, 23) switches the PROM
(IC8) as a function of the counter clock frequency from address to address (even
addresses SIN1 phase-shifted by 0°, odd addresses SIN2 phase-shifted by 60°).
The DA converters IC6 (SIN1) and IC7 (SIN2) convert the data to an analog signal.
The opamps IC14, 15 produce from this signal a bipolar analog signal (+10
Vmax.), whose amplitude depends on the applied reference voltage.

Any DC components are eliminated by means of the high pass C24, R36 and C25,
R35. The base points relate to ground. The signals are subsequently taken to an
active low pass filter of the 2nd order (IC 25). With the negative input a regulator
(integrator R32/C49 and R53/C50) with infinite DC amplification is connected for
compensating DC voltage components on the power side (signal DCPHR/T-R/L).
The low-level signal FETs short-circuit the capacitors when the output stage is
inactive (i.e. PENB-H).

IC1 is a temperature-compensated reference voltage source; the integrator is
supplied via the voltage divider R5, R11, clocked with Q1 (76.8 kHz). A balanced
delta signal (+ 12 V) appears at the output (TP3). This signal supplies all
comparators via 100 Q decoupling resistors. The pulse width modulated signals
are visible after the comparators (IC22, 28) on test points 6 and 11. The signals
SIN1 and SIN2 are taken to the SPOOLING MOTOR DRIVER 1.811.771 via the

Schmitt trigger (IC26). The retriggerable monoflop (IC4) monitors the availability of
the clock frequency (TD-SCK signal).

120V £0.2V

GND

Delta £12V

SIN1-L (analog +10 Vmax)
SIN2-L (analog =10 Vmax)
PWM SIN1-L (15 V)

PWM SIN2-R (15 V)
SIN2-R (analog +10 Vmax)
SIN1-R (analog +10 Vmax)
GND)

SIN2-L (15 V)

SIN1-R (15 V)
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3.1.3.2.2 Slew Rate Limiter Board Order No.
Slew rate limiter board 1.811.780
Function: = Limiting the rise and decay speed of the control signals (AN-VML/R) for the

Circuit description

two spooling motors. Local supply voltage monitoring for the spooling motor
controller 1.811.772 GRP24

The reference voltage source (IC2, UREF = 2.55 V) is supplied via R8, R9 with 5.6
V as well as +15 V. IC1 and Q1 monitor the supply voltages 5.6 V, 15 V in
combination with the RESET signal, and control the self-conducting FET Q2. The
POWER ENABLE signal (PENB) exists only if all supply voltages are available
(AND gate 1C12). The timing elements R34, R35, C8, IC6 and IC10 are responsible
for the ON delay, IC13 latches the signal, provided the two control voltages AN-
VML/R are below 1 V (signal PIN 1, IC12). The flip-flop IC 13/1 synchronizes the
PENB signal with the 76.8 kHz delta signal (maximum value of the delta voltage),
and this signal is output via the level shifter IC7 to IC5 which takes the signal to the
spooling motor controller 1.811.772.

IC3 and 9 together with R17 and R36 form a positive (IC8 and 14 with R23 and R38
a negative) current source which charge or discharge the electrolytic capacitors
C7 and C6 via the bridge rectifiers D13...D16 and D22..D25 (max. rise time
approx. 120 ms, max. decay time approx. 70 ms).

The now limited output voltages AN-VML/R are compared by the comparator I1C4
(the reference voltage is supplied by the voltage divider R13, R15, approx. 1 V)
and produce a logic signal (5 V) if AN-VML and AN-VMR are less than 1 V. These
two signals are combined at IC 12/3 and enable the PENB signal with IC 12/1. D4,
D5, D9, D10, D19, D20, D26 and D27 are not used.

EDITION: 20. Februar 1990
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3.1.3.2.3 Spooling Motor Driver Amplifier PCB GRP31/GRP32 Order No.
Spooling motor drive amplifier PCB left-hand motor 1.811.771.00
Spooling motor drive amplifier PCB right-hand motor 1.811.771.81
Function: = Controlling a 3-phase motor (in delta connection) by means of DC-AC

Supply voltage

Control frequency

Circuit layout

Circuit description

converters in both rotation directions based on two pulse width modulated
control signals SIN1-L/R, SIN2-L/R supplied by the SPOOLING MOTOR
CONTROLLER 1.811.772 (GRP24/ELM1 (left), LEM2 (right)).

DC =180V
25 Hz...100 Hz
AC =0..63V

The reference point of a "star" connected motor is the star point (neutral terminal).
If the three phase-shifted voltages are produced artificially, the reference point can
be defined as desired because the motor does not require a connection to the star
point. If the reference point is placed at one of the corners (one winding phase)
and if the 60° shifted, in magnitude identical voltages U1 and U2 are combined,
their difference yields a voltage U3 of identical magnitude which is connected to
the 3rd motor winding in correct phase relationship.

o
N

No—mm 1

To

Fig. 3.1.10

The pulse length modulated signals at the inputs SIN1 and SIN2 of 1.811.772
(GRP24, ELM1 or 2) are taken via the Schmitt trigger (IC1) to XOR elements (IC2,
IC5) which split the signal into an inverted and a non-inverted signal which are
taken to the driver stages (Q4-Q15). The latter are only operative when this is
allowed by the externally supplied power enable signal (PENB). Two switch pairs
(Q20, Q212 and Q22, Q23) are controlled via the two pulse transformers (T1, T2)
with a constant frequency of 76.8 kHz and a variable pulse duty factor. For
creating the moment only the current flow is of significance. The energy stored in
the filter chokes (L2, L3) maintains the current flow during off periods. if the puise
duty factor of .all pulses is 50%, the mean current flow is zero. If the carrier is
modulated, the mean value changes sinusoidally according to the degree of
modulation between a positive and a negative maximum value. The two resulting
voltages (AN-R, AN-T) with identical amplitudes must be 60° phase shifted relative
to each other.
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Module identification:

Index .81: Introduction of chokes (L4-L7) in the load circuit

Index .82: Push-pull control of the pulse transformers, idle time in the gate control circuit
shifted, supply voltage monitoring combined with PENB signal (Q3).

3.1.3.3.1 Tape Tension Sensor PCB Order No.

Tape tension sensor: GRP82; left 1.811.730
GRP83; right 1.811.728

Function:

Circuit description:

Test points:

TP3:

= Measuring the tape tension; the angle by which the sensor lever is deflected
is converted to an analog voltage (AN-TTL or AN-TTR respectively) and

supplied to the TYPE DECK PERIPHERY DRIVER 1.811.779 (GRP25/ELM 5
(left) /ELMS (right).

IC4 together with R15/R16 and C9 forms an oscillator which oscillates with a
frequency of approx. 833 kHz. The oscillator signal is amplified and induces in L1
a magnetic pulsating field. The degree to which the decoupling coil L2 is damped
by the screen plate coupled with the sensor arm, depends on the deflection of the
tape tension sensor. D2, D3 are full-wave rectifiers. The signal is amplified by 1C3.
The signal AN-TTL/R is aligned with R27 to 0 +50 mV (no deflection) and with R6
to 4V £50 mV (full deflection).

Signal TAPE END (TTL)

GND

EDITION: 20. Februar 1990
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3.1.3.3.2 Move Sensor PCB GRP82/ELM3 Order No.
Move sensor PCB 1.811.732
Function: = Scanning and transmitting the tape speed and the move direction (actual

Circuit description:

Circuit with Index

Test points:

TP1:

TP2:

TP3:

Moduie modifications:
Index .81
Index .82

Index .83

value) of the tape to the TAPE DECK PERIPHERY DRIVER 1.811.779
(GRP25/ELM25) in the form of two TTL square-wave signals with 90° phase
shift.

The 20 teeth of the toothed ring interrupt the two light barriers DLQ1 and DLQ2
when the left-hand guide roller turns. The light barriers are arranged in such a way
that the output signals (TTL) T-CLK1 and T-CLK2 are phase shifted by 90° relative
to each other.

Admissible tolerance range of the phase shift +30°

T
| [ | T-CLK1
] ||
1]
— ~
| [I] [<1805|
| | | T-CLK2
| Hl |- |

L Zulassiger Tolereanzbereich
der Phasenverschiebung + 30°

Fig. 3.1.11
00/.81/.82
The output signals of the light barriers are converted to TTL signals by IC1 (dual

differential line receiver with Schmitt trigger characteristic). The reference voltage
is defined by R9/R10. R4 and R7 prevent any oscillation tendency.

GND;
T-CLK2 (TTL),

T-CLK1 (TTL)

Introduction of light barriers with defined aperture H 22A1
Increase in the reference voltage

New circuit with automatic pulse duty adjust
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Circuit with index .83:

The collector currents of the photo transistors produce a voltage signal on the
load resistors R1/R12. Because the collector currents can vary extremely, The
difference between the signal and its mean value is amplified by the subsequent
opamp (IC1). To ensure that this circuit functions correctly when the tape stands
still, the working range for forming the mean value is slightly narrowed (by R9, R2)
relative to the signal range. Any oscillation tendency of the circuit is suppressed by
regenerative feedback at the positive input of the opamp (by means of R6, R8).
The output signals are converted to TTL level by Q1 and Q2.

In PLAY mode the scanner operates with the following frequencies:

A812 T-CLK1/2 (TTL)

3,75 IPS 16 Hz

7,51PS 32 Hz

15,0 IPS 64 Hz

30,0 IPS 128 Hz
3.1.3.3.3 Tape End Switch PCB GRP 82/ELM2, GRP 83/ELM2 Order No.
Tape end switch PCB, left 1.810.729
Tape end switch PCB, right 1.810.729

Function:

Circuit description:

= Detection of the tape end. Signals TEND L/R (TTL). Transmission to tape
deck periphery driver 1.811.779.

When the tape tension sensor is in its neutral position (i.e. AN-TLL/R = 0 V), the
light barrier DL Q1 is enabled (hole in the linkage of the dashpot of the tape
tension sensor). The signal is evaluated on the tape tension sensor board:
1.811.730 GRP 82 (left); 1.811.728 GRP 83 (right).

3.1.3.4.1 Capstan Control Unit 1.820.764 GRP20/ELM42 Order No.
Capstan control unit 1.820.764
Function: = Autonomous control of the capstan motor

Circuit description:

IC16 is an 8-bit NMOS processor type MC 6803-1. The control program
comprising 16 K-bytes is stored in ROM (IC17). IC15 is a CMOS RAM with a
capacity of 2 K-bytes.

With the 8-bit D-latch 1C14 the addresses AQ0..A7 from the demultiplexed
data/address bus are assigned by IC16 to the address bus. The system clock E
(ENABLE PULSE) is generated internally with quartz accuracy, and output to the
retriggerable monoflop (IC8) after it has been inverted (IC11). After it has been
inverted again, the clock is output as TC-ENB to the CAPSTAN INTERFACE and to
the (future) synchronizer.

To ensure correct timing the system clock E is also output to the OE input
(OUTPUT ENABLE of the ROM and RAM (IC17 and IC15).

EDITION: 20. Februar 1990
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IC18 monitors the 5 V supply and generates a defined reset pulse when the
machine is powered on as well as after transient line voltage interruptions when
the machine is in operation. The CAPSTAN MOTOR CONTROL UNIT can be reset
manually with the key S1.

The TD-CRES signal can also initiate a reset of the TAPE DECK PERIPHERY
CONTROLLER.

Jumpers JS1...JS3 define the operating mode of the MPU IC16. These jumper
settings are fixed.

The address decoder IC12 (two 2-bit binary decoders) generates the CHIP
SELECT signals from the addresses A13, A14 and A15 for the ROM, the RAM, as
well as the enable signal for IC3 and IC2, and the signals TC-SL1...TC-SL4. IC3 is a
bidirectional data buffer; the direction is determined by the read /write signal R/W.

The control bus is buffered by an 8-bit bus driver (IC2).

3.1.3.4.2 Capstan Motor Interface GRP20/ELM41 Order No.
Capstan motor interface 1.811.775
Functions: = Changeover and processing of the signals of the internal or external

Circuit description:

varispeed control.
= Digital/analog conversion for controlling the CAPSTAN MOTOR DRIVE
AMPLIFIERs.

Eight bits are transferred via IC3 (8-bit D-register) from the DAC (IC4). The
reference voltage for the D/A converter is set with IC6 (TP1: 10 V). The analog
voltage is output to the CAPSTAN MOTOR DRIVE AMPLIFIER 1.820.774 via IC5
(AN-CSPDC).

The tacho signals TD-TCM1/TD-TCM2 generated by the TACHO SENSOR PCB
GRP 84 are 90° shifted pulses from which the rotation direction signal TC-TCDIR
(for the synchronizer) and TC-CDIRI for the CAPSTAN CONTROL UNIT 1.820.764
(GRP 20/42) are generated.

The two tacho signals TD-TCM1 and TD-TCM2 are converted by IC13 and one of
the two AND/OR/INVERT gates with 2x2 inputs (IC14) to a signal with double the
frequency (TC-TCMV, TC-TCTNI). With TC-TCMVI the CAPSTAN CONTROL UNIT
determines the actual tape speed. By contrast, TC-TCMV is intended for a
synchronizer.

The changeover between the internal or external varispeed control is performed
by the signal TC-INEX. The two signals T-REFINT (from the internal) and T-
REFEXT (from an possible external varispeed control) are buffered in IC12, and
with the TC-INEX signal (from the CAPSTAN CONTROL UNIT) they are logically
combined to the RC-REF signal by the second AND/OR/INVERT gate in IC14.
This output signal is processed in the CAPSTAN CONTROL UNIT and is returned
as TC-REFP.

The D-flip-flop IC9 divides the TC-REFP signal by 2 and supplies the result to the
programmable timer IC2. The MPU of the CAPSTAN CONTROL UNIT can now
determine the speed based on the selected nominal tape speed and the reference
frequency from the varispeed control.
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3.1.3.4.3 Tacho Sensor Electronics PCB GRP 38 Order No.
Tacho sensor electronics PCB 1.021.695
Function: s Generating the capstan motor tacho signals TD-TCM1 and TCM2 (90° phase

Circuit description:

shifted square-wave signals with TTL level) and transmission of these signals
via the CAPSTAN MOTOR DRIVE AMPLIFIER 1.820.774 (GRP85) to the
CAPSTAN INTERFACE 1.811.775 (GRP20/ELM41)

= Processing of the output signals of the three Hall effect sensors on the HALL
SENSOR PCB 1.021.697 (built into the capstan motor, not accessible for
service purposes) and transmission of these signals to the CAPSTAN
MOTOR DRIVE AMPLIFIER 1.820.774 (GRP85).

The capstan motor tacho consists of two insulating plastic rings, the inside of
which is equipped with teeth made of conductive plastic, and the externally
toothed brass rotating mass (90 teeth) which are rigidly connected to the capstan
shaft.

Of the conductive teeth on the plastic rings, 14 are electrically interconnected.
This results in 6 tooth segments per ring. Three of these segments, each with a
120° offset, are also conductively interconnected.

These two groups of three, with the toothed rotating mass in between, can be
considered as a variable capacitor whose capacitance varies when the rotating
mass rotates (see Fig. 3.1.6). The frequency of this capacitance variation is 90
times greater than the rotational frequency of the capstan shaft. These two rings
are mutually offset by one half tooth so that they can be used not only for
detecting the rotational speed but also the sense of rotation.

The main oscillator (approx. 5.5 MHz) is implemented with Q1, L1, and C1. Its
output signal is connected to the input of I1C6 and IC7 (FM-IF
amplifiers/demodulators).

The variable capacitances inside the capstan motors together with the tuning coils
L2 (of IC6) and L3 (of IC7) constitute two parallel resonant circuits which are also
tuned to the frequency of the main oscillator. When the capstan motor rotates, the
tuning of the two parallel resonant circuits changes. The output signals of the two
FM demodulators are AF signals with the same frequency as the capacitance
change of the capstan motor tacho, but with a phase shift of 