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Selftest - Program D200

1.) Cancel all presets (Bass, General, Organ, Upper)

2.) Place rhythm pattern selector tab in the position
for Slow Rock (Upper)

3.) Depress Slow Rock 12/8 button

4,) At this time no other tab or button should be
depressed.

5.) Set metronome counter to 198

6.) Depress any upper preset button for approximately
10 seconds.

7.) To proceed on to the next test the "+ metronom
switch should be depressed momentarily.

Note: If there is a fault the letter "E" will
appear with a number "xx" in the following

spaces,

Test A: Testing Percussion

The LCD display indicates "Rhythm"

The 27 (16) rhythm instruments will play one
after the other. Adjust volume with the footswell

an the rhythm volume control,

Test B: TFilter test

The LCD display indicates "Channel"
You will hear about all 8 channels the same tone one
after another. Because the filters are different,

vou will hear different tones.
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Test C:

Test D:

Test E:

Test F:

It is possible to adjust the sound intensity with
the footswell and the corresponding volume controls.

Not all channels have volume control. (ex,organ)

Interrupt test
The LCD display indicates "Interrupt". There are no
sounds with this test. The system is checking the

10mS Interrupt and the rhythm interrupt.

PROM-check

The LCD display indicates "PROM". There are n?usounds
with this teét. The system is checking certaiﬁ Prom's.,
At the same time the D/A-Converter on the board

"Filter with DAC" is switched on maximum Voltage (5vV).

RAM-check
The LCD display indicates "RAM and MEG". The system
is checking 3 RAM IC's and the RAM of the MEG

circuit after another.

MIDI-test
The LCD display indicates "UART". The system is

checking the UART-IC on the MIDI Interface.

8,) To return to normal organ mode depress the tempo ,-"

button.

9.) During any of the tests, the voicing controls lights will

be turned on and off in a sequential pattern. This allows

for a visual check to assure that all control lights

operate,.




Indication of faults

LCD Fault Description Defect
Display Number of fault circuit
0 PROM 1
1 PROM 2
PROM 0 Fault in the check sum PROM. 3
on the CPU - board
3 Prom 4
4 PROM 5.
5 PROM 6
6) ( RAM 1
) (
RAM 7) ( RAM 2
) Fault in the CPU~-RAM-Memory (
9) ( RAM 3
MEG 15 Fault in the MEG-RAM MEG
INTERRUPT 11 Fault in the 10mS Interrupt
10 Fault in the rhythm Interrupt
UART 30 Fault in the MIDI Interface
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Bedienplatte - Automatik { BP-AUT
p.c.board automatic

ryoe: SYMPHONIE D 200

Basteli-Nr.

M bosme: 6-600.450 -20
Leitarpl.
unbestiickt: 6 -4 00.450-2001

T2

Do (a3~ ]

© £

£ 2 T

- . b

z|@ > 258
- 1R p
w il > |
+ il e
bt

! _ ST

— o~ ™ ~r
o o tr r

~ .
o 2
i 5|
[ P
-
. m
(L] L)
O O
T1 = One Finger T8 = Standard
T2 = Key Start Tg = Arrangedr
T3 = ..M. Memory T10 = Group 1 +1I11 Key Start
T4 = Arpeggio T = Group [I
T8 = Group I T12 = Break 16 Bar
TG = Strings T13 = Breok B8 Bar
T7 = Bass T4 = Break 4 Bar
Anderungen vorbehalten - 15 -
Tag |Name, Kurz-Ze.| And. Mitteilung
Bearb. £d, Tag
Gepriaft Name, Kurz-Ze.
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Benennung: ' Bastell-Nr.

Bedienplatte Tempo { BP-TE ) -fLeitersl '

2. HOHNER AR P P K- -

7218 Trosslngen p.C. board tem po :‘jeialﬁcl:t. 6 LI-OO. li- 50 70
aiterpi.

arype: SYMPHONIE D 200 unbestickt: § -4 00.450 -7001

Alle Rechte aus diesen Untarlagen und ihrem inhalt behalten wir uns vor (BGB, VWG, LITURHG)

Unberechtigte Verwertung, Weitergahs oder Varvielfaltigung von Unterlagen oder deren Inhall verpflichtet zu Schadenersatz

. '/Tz T3
3 X8

L X9
Down Beat
5 Down Beat \[&
i <J
6 D21 \;51 R
e e
) o 220
T
7 S5ID1
8 +5y

—

z
o B

T 1 = Manual
T 2 = Tempo ( ~ )
T 3 = Tempo { + )
T 4 = Down Beat
Anderungen vorbehaiten - 16 -
Tag |Name, Kurz-Ze.{ And. Mitteliung
Bearb. £, Tag
Geprift Name, Kurz-Ze.
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Alle Bachte aus diesan Unterlagen und ihrem Inhalt bahalten wir uns vor (BGB, VWG, LITURHG)

Unberechtigte Verwsrtung, Weltergaba oder Verviellaitigung von Untarlagen oder deren Inhalt verpilichtet zu Schadenersatz

. HORMER AG
7218 Troszingen

Benennung:

Bedienplatte - Klangschalter

p.c. board

- Spoundswitch

e SYMPHONIE D 200

Bestell~Nr,

Lelterpl.
bestlckt:

6 -400.450 -85

unbestickt: § —400.450 -8501

3 S 11
2 512
1 siD2 ) .
to PC.board " 7
strings 7 €A1 VT2
ic-2
A% caws. x¥
R1 R2
220 220
b +5V
T
R1 RZ
T1 = Loudness
T2 = Stereo~Wide
Anderungen vorbehaiten -7 -
Tag |Name, Kurz-Ze.| And. Mitteliung
Baarb. . Tag
Gepriift Name, Kurz-Ze.

*
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Alle Rechts aus diesen Unterlagen und ihrem inhalt bahalten wir uns vor (BGB, VWG, LITURHG)

Unberechtigte Verwertung, Weitergabe oder Vervieltéitigung von Unterlagen oder deren inhalt verpflichtet zu Schadenersatz

fl. HOHMER AG

7218 Trossingen

Benennung:

Autoregistration

( AR)

e SYMPHONIE D 200

Bestall-Nr.

beswae: 6 -400.450 -80
Laitarpl.
unbestickt: 6 -400.450 -8001

4L SREN
3 SRCLK
1 1
74 LS 374 1CH
5 si2 J6 [o |7 [6 J« [5 {3 [2 Jiw [ |17 [i6|u D5 i3 12
o 1 S|D 2 . . . . . . . .
O3 4 «/Tﬁ '/?2 e/T3 /ra /TS ‘/Ts ‘/17 «/TB
to
PC board
strings cowse ¥ &Y % X% % N Y ¥
R1
2 45y [1]220
7.8 gv
L

:

alaliala

7 C}Rxbn LS374 |
A 1

icl1

11111

T1—T78 =

Autoregistration 1 bis Autoregistration 8

Anderungen vorbehalten - 18 -
Tag |Name, Kurz-Ze.| And. Mittellung
Bearb. od Tag
Geprift Name, Kurz-Ze.
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SYMPHONIE D 200

Banennung:
fir Type:

MAYTH. HORNER AS
7218 Trosalngen

Casselltenaufnahme { CA)

Cartridge

6 -400. 450 -75
6 - 400, 450 ~ 7501

Lellerpl. bastlckt:

Bastell-Nr.
Lelterpl. unbestickt;

NW 2 e -
— RDEAS = 13 b
LK
NW 1 k
_ Bx 47K ! 11‘5
. — N s b3 7o
ib 1.8 o p2 L 17 b
1a -t 13 7 DL 16
- — 4§ - K PR} 16 b
La : 115 : 3 D5 150
<
5 b o W o |16 DO 15 b
s (W‘:}—l 17 : 3 o6& 1o
G }-——l
Ga & 2 18 D7 1L b
1(1 20
15 a,16 @ 5V 3a,3b
15b,16b i’cz
1a, 1b T 1o.1b,20,25[ 51 CL
70,94 NW 2 i Lo,5a0,6a e
ST 6x L, 7K
. q
Cartridge §a — A0 1a
[:
,h L Al 2a
0 e AL 0a
1Mb T AS gq
12b ] 1 AR Bo
13 b —— A7 70
NW3
7% 47K
6 b I AD 12b
[-
8 b —" Az b
9b =t A3 10 b
14 b 1 A2 b
16 a - Al 9t
1o "—C:}“‘“l AG —fb
120 1 AB 7 b
o
= -t
§ o v 7
w Y
(1] ~r
-uB ~ o
- . Eln.
T o 7
B o x| B |
&) : : -
™~ ™
z [EO
z 7
TS

- 19 -
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And. Mitiellung
Nane, Kurz-Zo. |

Tag

ntf

Noma, Kurz-Za,

Tag

Bearb.
Goprdh

Anderungen vorbehaiten
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D 200

Alysrt Marty, Stuttgont P 1530

SYMPHONIE

Benennung:
for Type

FAATTH. HOHNER A8
T218 Troosingon

{GP)

board

Grundplatte
Mother

Name, Kerz-Ze.

same, Kurz-Zo.] And. Mittallung

Tag

Baarh.
Gapriti
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Anderungen vorbahalten




1/0 - Board

Scanning philosophy:

Two types of scannings are used depending upon the type of
contact.

~-Tabs~4steps drawbars~keyboards-pedalboard=MATRIX scanning
~Switsches with LED = Serial scanning

Matrix scanning:

The matrix scanning uses the 1860 concept of dicde-array
memory, well known to those familiar with DTL logic.

The micro-processor "sees" a diode array memory, the fuses
being replaced by the contacts.

The memory format is 16 words of 16 bits (see matrix
organisation).

The word decoding is done like any memory by a decoder
(IC~-10/11) connected to the address lines. The decoder will
select one word from the matrix (Y O to ¥ 15).

The corresponding word data (X7 to Xp) is read by the CPU,
As the CPU is a 8 bit machin,two read operations are necessary:
RDMO, and RDMI 1, The signals are generated from IC-B2-74LS138.

As the matrix goes to different parts of the organ several
connectors are needed for matrix connexion. Please refer to
1/0 connectors for X, Y connector layout. -

The matrix organisation sheet is very useful to find a
hardware fault in the matrix area. As a fault usually occurs
on a single X or Y wire, the matrix organisation allows to
know very quickly which wire is defect,

For example, if all notes of the upper keyboard upper octave
are playing together,. this results in a x 3 matrix line
shortet to ground or IC A 10 (74C244) defect.

For example, if ail E notes are not playing, check if strings
16' and lower manual volume work. If not, this results in a
cut on Y4 of a defect IC C 10/11 (74154),

Note: Scanning is difficult to.observe with a scope as the
scanning scheme is not straight forwerd Yp-Y;5.

1 - Switches with LED ~ Serial scanning

An exclusive scanning scheme is used which combines
switch detection and LED display (patent applied for).

- 22 -



The scanning is under microprocessor control using
signals SRDAT, SRCLK 1, SREN, provided by addressable
latch A3.

The switch status in send to microprocessor by signal SID.

LED display cycle

SREN is low thus enabling the shift registers 374 (see
P.C. board upper manual or P.C. lower manual).

The display pattern is shifted using SRCLK 1 to shift
SRDAT into the shift registers.

Once the display pattern is shifted, no further shift
will occur until switch actuation.

Switch scanning

At regular time intervals, SREN is brought high for a
short time.

All the 374 outputs will be tristate, all LED will
extinguish.

SID is tested. If mero, this means no switch is ON. If
one, SRCLK 1 is clocked, then SREN is brought low.

This sets all 374 outputs to 1.

SEDAT is set to zero and SRCLK 1 is clocked until SID
is zero. The count of SRCLK 1 pulses gives the number
of the actuated switch. The operation then resumes to
normal display..’

The switches with LED serial scanning are completely
under program control through addressable latch IC A3,

Rhythm interrupt, tempo display

The rhythm interrupt uses a 12 bits counter (B4-B5-B6)
which reloads to a value stored on a 12 bit register
(A6-A7) when a carry occurs., The value stored on the 12
bit register by the microcomputer sets the rhythm
interrupt frequency.

The tempo display is completely under program control.
The program shifts a serial word repressenting the

seven segments pattern by means of SRDAT (data) and
SRCLX 2 (clock).

- 923 -



5 - Miscellaneous controls

Circuit C 5 allows for various controls (under program

control),

GEON - {General on)

TREMOLO ON/OFF

GRI - Hall
FRI - Hall

GR II - L/R

Strings ON/OFF - Strings squelch
Chorus/Tremolo - Self explanatory

Circuit Bl is used as follows
under program control to load

WRRYO, WRRYI

WRDAC

WRFI1 to WRFI 5

IC B2

- 24 -

General squelch
Self explanatory
Allows to connect reverd

to Group I

Allows to connect reverb
to general presets

Determines output channel
for Group II

to generate clock pulses
various data.

Load rhythm data (refer
to rhythm board)

Load filter data (refer
to bass filter board)

Control the various filter

Generates I/0 control
signals




6 - Scanning of the slider switches for flutes,
sustain, strings, volume, vibrato, portamento,
basspedal.,

The conditions of the different slider switches
must converted in digital informations for the
microprocessor.

One of the slider switches will selected with
the address signals ADI - 0-2 and EN 0-4 about
the multiplexer on the p.c.board,

The different voltages are connected with the
signal ANA to the A/D-Converter (A8). This
converter generates digital informations for the
microprocessor.
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CPU board

This board comprises

Microcomputer unit (8085)

EPROM max. 88K

Bus and control signals drivers
Clock generator

10 ms real time interrupt

Watch dog timer

Clock generator:

The CPU clock is generated on chip 8085 by means of the
X-Tal 6,144Mc.

The clock frequency is divided by 3 (IC-D4) to provide
the main system clock H1, ¢

H1 is about 480 ns period with a high time of 320 ns and a
low time of 160 ns.

H1 controls the sound generation for periodic sounds and
rhythm.

10 MS real time interrupt:

This interrupt is used by the program to generate the
various sound envelopes (attacks, sustains) also the
vibratos and portamentos.

OCn half one-shot A-3 is used on the RST 6,5 interrupt input.
The one-shot is triggered by program via I/0 board (WRET).

Watch dog timer:

This device is used in case of erratic transient or
undetected software fault which may cause the program to

enter an endless loop or halt condition. Then a trap interrupt
will occur wich will reinitialize the organ.

IC - C~5 is used to generate the TRAP-Interrupt.

The one-shot is of the retriggerable type, i-e under normal
operating conditions, pin 12 will always be at low level,
as RDMO will be present.

RDMO is the read matrix switch signal indicating that
scanning is in progress (see 1/0). )
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DAC + MEG board

The MEG - IC includes a 32 - voices digital Synthesizer

which is under the control of the microprocessor. Each of the
32 Synthesizer voices is able to produce up to 8 octave related
signals.

The microprocessor controls the MEG - IC with the multiplexed
signals ADO—AD7. The signal AWA O-7 includes time multiplexed
waveform addresses and amplitude values. If the WALE signal

Logic "1", this means that waveform addresses during logic "O"
that amplitude values will transmitted.

The WALE signal loads the address to IC - 17 - P4L837% and
generates with the signals WAB-WA11 the address of a waveform.
it is possiﬁle-to address 16 different waveforms. With the
next positive slope of the signal H2 will transmitted the
contents of the waveform address, the amplitude values and
the output select information to the registers IC-19 and

IC-4, These informations get transmitted to the D/A-Converter.
The signal LDAC is necessary to start the D/A cycle.

The main clock signal for the MEG-IC is generated with L1

and 0121 and an-internal clock generator on the chip. The
tuning of the organ can be adjusted with 12 (see adjustment
progedure).

For the control of the MEG-IC 4 fourther control signals

are necessary: RD ~- "Read Dates” )
WR ~- "Write Dates" ‘ = from the
1" 1t CPU
ALE -- "Address Latch enable")
MEG -~ "MEG-enable - IC-F4-74LS244

The function of the D/A-Converter is the same like the

function of the D/A-Converter board.
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D/A Converter DAC

This board receives sample information from the sound generator
board SG and convents them into polyphonic audio signals.

The board is divided in two parts.

- Wave from memory
- D to A conversion

1 - Wave form memory

It comprises 2 k bytes of RAM waveform memory which is loaded’
by the microcomputer and 2 k bytes of EPROY waveform memory.

Each waveform type is 256 bytes long, the waveform being further
splitted into octaves, i.e. 128 samples for octave 1, €4 samples
for octave 2, etc. ... until 2 samples for octave 7.

The phase information received by IC 25 is combined with the
octave received by IC 13 to elaborate 8 bits of waveform address
AWO to Aw7.

The contents of waveform memory are waveform amplitude varia-
tions (DA, to DA7) which are transmitted to DAC via pipeline
register IC 4,

Amplitude and output select are transmitted to DAC via res-
pective pipeline registers IC 26 and IC 27 (resp. IC 14).

2 - D to A Conversion

The DA conversion receives amplitude information AMPL, wave-
form information DA, output select (channel) information OS
and a sampling signal GATE.

For each GATE signal, an output sample is produced with
following fomula.

v(OS) t+1 being the voltage after the GATE signal on
the selected output OS.

v(OS) t being the voltage before the GATE signal on
the selected output OS.

0 being a constant.
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To do this, AMPL is converted to analog by IC-15 and the
corresponding analog current is fed to analog multiplier
IC-14, DA is converted to analog by IC 5 and the corresponding
analog currents are fed to analog multiplier IC-14.

IC-14 is a two quadrant analog multiplier followed by an
amplifier giving the results VOAMPL DA which is fed to input
of analog multiplexer IC 8 (pin 3).

Depending on the OS value, the previous signal is switched

to the corresponding channel integrator thus achierving the
required function.
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Filter with DAC board:

The filter with DAC board is divided in two parts.

a)
b)

1.)

p/A-Conversion of digital voltage values (DP 0-7)..
integrated bass filter ( IC-3-CEM 3391 ).

D/A~Conversion:

The filter is controlled from the microprozessor with

8 control voltages. Only one D/A-Converter is used for
the different values to control the sample and hold
circuits which are necessary to control the bass-filter.
IC-10 receives the dates from the microprozessor together
with the write signal WRDAC. The information will conver-

‘ted in an analég voltage which can vary from 0-5V

(IC-2-DAC 0801). The result of this conversion is
called "DAC-signall,

The register IC-11.74LS175 receives the channel infor-
mation (0-7) controlled from the microprozessor and from
the signal WRFI-1.

IC-6-CD4051 switches the DAC-signal to the corresponding
channel.

C20 - C27 store the D/A voltage for the bass filter. The
microprozessor controls cyclic all channels and gives
analog values in the memory capacitors. These values are
constant for a type of bass instruments, they are updated
only upon registration change or upon instruments change
in the arrangeur.

D/A-Converter adjustment:

-select test program "P" (see testprogram operation)
~adjust P2 for +5V at pin 6 of IC.7.

- 41 -



2.)

Integrated bass filter:

The sound of the bass group is generated with a
programmable integrated filter circuit IC-3-CEM 3391.
The envelope generator of this circuit is controlled
with the single analog voltage values from the memory
capacitors C20 -~ C27, The result are different
envelopes dependent from the registration of the bhass
group.

The VCF center frequency is adjustable with P1l., The
transistor T2 generates the trigger signal for the
filter circuit. The pass band and the envelope of the
filter circuit is controlled with control voltages

( C20 - €27 ).

Volume control:

iC-13 and IC~15 generates control voltages which are
under programm control. These voltages are used for
the VCA's on the mixing unit which are necessaryv to

control the volumes of the other channels,
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4-Times filter board:

These board includes the following functions:

a) Filter for: Group 1, Group 2, FR1, FRII.

b) Digital control for the envelopes of the filter
IC's - CEM3391.

¢) Reverb assignments for the different groups.

d) Mixing of the different groups on two main channels
Left and Right.

The sound of the different groups is generated with four
programable integrated filter circuits CEM3391. This
circuit includes one envelope generator which is digital
controlled about the inputs pin 3,6,8,10,11, The trigger
function for the different filters is realized with an
analog signal at pin 9. The pass band is limited with
external components. The VCF center frequency and the
volume of the filters is adjustable with the trimming
potentiometers P1.1-P4.1.

Feverb assignments are done by IC-6-4016.

The reverb for the groups is adjustable with P1.2-P4.2,
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BAATTH. HOUMER AG
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4L-fach Filter

4 ~times Filter board
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Rhythm generator board

This board generators 27 different rhythm instruments
sounds on 2 channels - { RYL, RYR ) -

The sound generation is fully digital and uses live
recorded sounds,

Principle

The sound is generated at a = 22 K c¢/s sampling rate with
a 6 channel time multiplex scheme. Each channel time is

further divided in 16 micro-program steps.

The sounds are stored permanently into 48 k bytes of EPROM
memory in straight 8 bits linary coding. This EPROM memory
also contains special codes allowing to jump to a given
memory address (loops like ROLL) or to stop the sound
output at the end of a sound.

The digital to analog conversion uses an 8 bit DA converter
(1C-B2) followed by an analog multiplexer and sample and
hold circuitry. Another DA-converter is used for the

volume control of the respective instruments (1IC-B1).

The 6 channels are mixed to give 2 channels whose amplitude
is controlled by VCA D6.

A noise generator D7 (for panflute) is also included.

Adjustments:

None

Test:

See test program operation.
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Electronic Reverb:

The NF-signal is fed to the low-pass filter with a

cutoff frequency of 8Kc ( IC-F7-TLO84 ) and then to the
sample and hold amplifier 1C-G2~LF398.A comparator
IC-G1-LM311 compare the current of the sample and hold
amplifier with the output current of the D/A converter
PCM53-pin 21. The result is fed about IC-D5-74L504 to the
SAR register D1 and D2,

SAR is the abridgment for Successive Aproximation Register.
The corresponding dates are fed after the A/D conversion
to the D/A converter and to the microprozessor. The micro=-
prozessor has a 16-Bit configuration and read the dates

if the signal RAD goes to lower values at the circuits

Cci and Bl. The signal RAD has a reset function for ra

and D4 and starts the A/D conversion.

If the microprozessor reads dates into the register €23

and B3, it is necessary to lock the register B2 and CZ2-
74LS244 with the signal SH. IC-PCM53 is used as a le-1tit
D/A converter.

The signal WDA starts the D/A cycle. With the 16-Dit-
databus DA 0-15 the microprozessor transmit the dates to
the D/A converter, The result is a analogﬁignal at pin?”1.
IC-G3-TLOR4 is used as a current-voltage-converter and
controls the two analog switches IC-E4-40E3 in the multiniex
mode.

2

The control signals for the left/right assignments of the
output channels are generated with IC-EG-T4HCT4,
IC-¥5 and IC-G3/F3 are used as a low-pass filter ot

boost the reverb or echo signal on the desired valiuce.
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Mixing Unit:

This board includes following functions:

a) Equalizer for the channel organ left/right.

b) Treble/Bass control for the master channels left/right.
¢) Loudness circuit

d) Stereo-~wide control

e) Footswell VCA

£} Volume control for the channels organ left/right,
rhythm left/right, reverbd left/right and the strings.

g) Squelch circuit for the master channels left/right
(noisegate).

h) Mixing of the different channels in two master channels
left/right.

A1l of the NF-Inputs exept the strings are fed in stereo.
Each organ channel (L/R) has a seperate bass/treble control.
VCA's of the type 2024 are used for the volume control of
the different channels which are controlled with the control
voltages from the filter with DAC board., The stereo output
of the 4-times filter board (Master L/R) is fed to the
master amplifier IC-4-4558.

I1C.1-TDA4292 includes a voltage controlled Bass/Treble
equalizer for the outputs of the mixing unit. The squelch
signal is generated from T1-BC238 which control IC-3

(Pin 3,14) to realize the effect of a noisegate.If any note
is played the noisegate will be open. The bass and the
strings are fed to both master channels,
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MIDI (Musical Instrument Digital Interface)
1.) General:

2.)

The MIDI sockets enable the connection of the HOHNER
D200 to other electronic musical instruments and home
computers, equipped with MIDI. It offers a wide variety
of applications. The D200 can for example be used to
compose and store your own pieces, or as a nusic hox for
your next party. The applications reach as far as a
programmable rhythm unit and automatic accompaniment

for your synthesizer,

MIDI Specifications:

a) After switching on, the D200 is in the Standard Mode,
"MIDI Mode 1" i.e. Omni on, Poly).

This means: The D200 sends all played notes via MIDI
channel 1 (CH1) and plays notes received on channels
CH7 - CHlg. If the arrangeur is switched on the
timing clock (F8 Hex) is operational. The  arrangeur
can also be controlled through external clocks
provided that the D200 has received the control signal
"Start" or "Break" or the MIDI start signal (FA Hex),
via the MIDI connection.

In case your instrument of home computer has no start
signal for the arrangeur, (only clock), you can make
the arrangeur accessible through a trick. Connect
sockets MIDI IN and MIDI OUT on the D200 with the
MIDI lead. Then press start or break and the D200
switches to external MIDI rhythm. Now disconnect the
lead from MIDI OUT and connect it to the MIDI OUT of
your home computer. The arrangeur tempo is now in
sync with your home computer and is only controllable
through the computer.
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Please note:

Tempo + and - are no longer operable.

Should you wish to return to internal Arrangeur tempo,
the D200 has to receive the "Start" signal via the MIDI
IN, or the D200 has to be switched off and on again.

b) Via MIDI IN, the D200 can be changed to"MIDI Mode 3n
(Omni off, Poly). You can then program one of the 16
channels as a melody channel and another one as a
rhythm channel. MIDI information on the remaining
14 channels are then ignored. Both channels can be
controlled by the home computer at the same time. The
transmitted data (MIDI OUT) is the same as in standard
mode (MIDI Mode 1),

The correspondence of notes to the rhythm instruments
for the rhythm channel are as follows:

The low C on the lower manual has the number 36 - etc.

Note Key Number Rhythm Instrument
C 36 Bass Drum

C sharp 37 Rim Shot

D, E 38,40 Snare Drum
D sharp 39 Hand Clap

F, G 41,43 Tom 1

F sharp, G sharp 42,44 Close Hi-Hat
A, B 45,47 Tom 2

A sharp 46 : Open Hi-Hat
C sharp, D sharp 49,51 _ Ride Cymbal
F sharp 54 Tambourine

G sharp 56 Cowbell

A sharp a8 Maracas
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c)

d)

e)

The switch information is sent every time a switch is
operated, and when received has the same effect as if
the switch had been used on the instrument.

The system exclusive information is used to store
registrations (autoregistration, sound presets), in
the computer.

Exception: If the control signal for Start or Break

is received, the instrument is switched
to external Arrangeur rhythm.

Mode Change (System exclusive)

1111 g@pg
gg1g 9189 Hohner Indentification No. (24 H)
BEg1 gogl Command No. (11H)
FPP0 aaaa Melody Channel No.(# .. FH)
aaaa 7 bbbb
#@@g@ bbbb Rhythm Channel No.(# .. FH)
1111 @111

Change from MIDI Mode 1 (Omni on, Poly) to MIDI Mode 3
(Omni off, Poly).

After receiving this MIDI code, only the notes receiced
on channel aaaa are played. The notes received on
channel bbbb are played as rhythm instruments., See table
page 29. It is advisable to choose different channels
for melody and rhythm.

To revert the D200 to MIDI Mode 1 you have to switch off
the instrument.

External Arrangeur clock:

1111 180 ———~m—m——— 24 times per quarter note (crotchet)

This information is only decoded if the arrangeur has
been switched to external clock through either the
Start or Break signal, or the Beat Start signal.

External Arrangeur Start

1111 1919 Has the same effect as pressing "Start"
if in MIDI Mode 1.
In MIDI Mode 3 this command is ignored,
to avoid conflicts in the rhythm channel,
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3. Data

a) Note off 80 H wmr—mmmmm Note off, channel 1
OktkkK= — e e Key number
40 He-wmmmmm——— Key release speed
b) ©Note on 90 Hommewmm—— = Note on, channel 1
Okkk kkkke——=—-—- Key number
40 Hewm—momim mmom o Key release speed

Okkk kkkk keynumber (36 - 96)
Sending in both modes (MIDI Mode 1 and Mode 3)
on CH 1,

c) Switch information (See data receive)

d) Arrangeur clock: F 8 Hex is sent when arrangeur
is switched on.
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Please note:

Since the D200 can only play 6 of 12 possible rhythm instruments
at the same time, the following combinations are not possible:

. Hi-Hat open + Hi-Hat closed
. Ride cymbal + Tambourine

. Snare drum + Rim Shot

. Tom 1 + Tom 2

. Cowbell + Hand Claps

o b Wbk =

Since these combinations are in practice never or hardly ever
used a restriction in musical expression is not noticeable.

3.)Technical Information

Numbers with a suffix H or Hex are Hexadecimal.

4.)Valid Data:

A1l MIDI codes not listed are invalid and will always be
ignored by the D200.

a) Note off: b) Note on:
14¢6¢ nnnn 141 nnnn
Pkkk kkkk Okkk kkKk These are irgnored in MIDI Mode 3
XXX HXXX Fxxx xxxx if nnnn 2 Rhythm channel.
kkk kkkk = key number lowest not: C = 36
highest note: C''''=06

Xx = variable

Channel no. nnnn is ignored in MIDI Mode 1. If MIDI Mode 3 nnnn
is the number for the rhythm channel, the rhythm instrument
listed in table page 29 is played. A note off command is not
necessary.

b) Switch information (System exclusive information)

1111 @@g@

GE1G BOPY e Hohner Indentification No.(24H)
GPB1 BPBF wem e Command No. ( 10 H)

fana aaaa —-—m=——c———— e ——— Switeh No.

bbb bbbb ) L '
glll g111 ~-TTmmmTmToomTTo Switch position (¥ = Off, 1 = On)
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If a data transmission to the UART IC-1-6850

is finished before the NOTE-OFF Information was
reading, it is possible that the instrument
generates constant notes.

The player can erase this notes if he switch
off and on the instrument or if he press the
corresponding note.

The UART - IC is an integrated transmitter and receiver
for digital informations which is clocked with an
external X~Tal oszillator.

The clock frequency is 31,25Kc and is measurable at

pin 3 or 4 of the UART. If one information is identifi-
cated, the IC-1-6850-pin7 sends one interrupt (RXRDY)
to the CPU.
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Tremolo unit:

This board allows rotating speaker simulation at slow and
fast speed with slow to fast and fast to slow smooth
transients.

Analog dilay lines (BBD) ar used to simulate the DOPPLER
effect and VCA's to simulate the amplitude variations.

l-Description

I1C1 and IC2 are mounted as a low frequency oscillator
giving triangle waves (IC2 pin 1). This oscillator is
stopped when flute animation is OFF. The tremolo speed can
be adjusted by a changing the value of R6,.

Diodes D 1 to D 4 will provide a "near to sinus" waveform
at IC3 (pin 1) and the same with a phase shift of 1800 at
ic3 (pin 7).

This sinus waveform are used to amplitude modulate the
signals on respective channels (1c6, 1C7) and to frequency
modulate respective oscillators (IC 12, IC 13) which are
clock oscillators for the BBD circuits.

ICﬁl is a pre-emphasis filter
IC10 is a de ~emphasis filter
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Power Supply and Power Amplifier board:

Power Supply:

All DC-voltages for the system are generated on this
board together with a switch ON delay circuit with the
relais 1 and 2. The time delay is realized with the
transistors T1 - T7. T3 and T4 control the output of
the bass amplifier IC~5. If a DC-voltage at this output
is identificated, the transistors T1-T4 switch off the
relais and protect the bass speaker.

Power Amplifier:

Three seperate amplifiers are used:

two Hybrid power amplifiers STKO82 for the main channels
left and right and one bass power amplifier STKO86. The two
channel NF-Signal is fed from the mixing unit to the master
amplifier IC-1-4558. One low-pass filter with IC-2-4558 fed
the bass signal to the bass amplifier.

IC-4-1LM377 is used as a Headphone amplifier.

- T2 -
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Alla Rechte aus dissen Unterlagen und ihrem Inhalt behaiten wir uns vor {BGB, VWG, LITURHG)
Unbarechtigte Verwsrtung, Weltergabe oder Vervielfditigung von Unterlagen ader deran inhalt verpflichtet zu Schadenersatz

L HOHMER AR
7218 Troasingen

Benennung:

MID|I Anschluflplatte
Connection board

e SYMPHONIE D 200

Bastell-Nr.

vesmar: 0-£400. 430 -20
Leiterpl.
unbestickt: 6 - 400.430 -2001

MID1-0UT
av

to MIDI-Interface

MIDI-IN {T ==

0V —tf —
MIDI - THRU ~—fr s
MiDi-THRU —f ——

ST

Anderungen vorbehalten

- 78 -

MIDI - 1N
MIDiI -0UT
MIDI -~THRU

Tag |Name, Kurz-Ze.| And. Mitteilung
Bearb. L, Tag
Geprift Name, Kurz-Ze.

micrdffrone Albert Martz, Stuttgert 1528



Alle Raechte aus dlesen Unterlagen und lhrem Inhalt behaiten wir unis vor {BGB, VWG, LITURHG)

Unberechligie Verwertung, Wellergabe oder Vervieifsltigung von Unterlagen oder deren Inhalt verpfiichtet zu Schadenersatz

Benennung:

. HORMER AG
7218 Trozelngen

fir Type: S Y

FuBschweller { F S}
foot swell

MPHONIE D 200

Beosteli-Nr.

Leitarpl.
unbestickt:

et 6-4,00.670-10

4 Schweller

Foot swell
1 +5Y

!m

Qv

BV
50 mA

6 Break

A

3 G

\

ide

2 Rh

[:
€

\

ythmus

St

Kabel
oder

Rhyth
Start

Break I:l:

Anderungen vorbehaiten

art

abgang links,

hinten _H'

mus [[
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1] Glide

Tag Names, Kurz-Ze.

And. Mitteitung

Bearb. Lat

Tag

Geaprift

Nama, Kurz-Z8.

miorEirore  Albert Martz, Stuttgert P 1629




Adjustment procedure D200

1.) CPU-16K: -~ Adjustment of the 10mS Interrupt
- Test point IC-A3-pin 4
~ Adjustment with Pl of the 10mS repetition rate
- Checking with the oscilloscope

2.) DAC+MEG: - Tuning adjustment

- Play 1 note "A" (middle octave)
~ Adjust L1 for the frequency of 440Hz
- Checking with pitch controller device

- Adjustment of P3 and P4 (timing diagram DAC)
- Adjustment of P13 (DAC-Volume)

- Checking with a 2-channel oscilloscope

~ Connect scope channel 1 with test point MP3
- Connect scope channel 2 with test point MP2
- Registration 2'flute on the upper manual

- Play the note C in the upper octave

- Adjust P3, P4 and P13 for the following
diagram

|

bt  480NS
I

T \

600 mVsgs 1

(P13) |
i | 0

I

0

- (sz..channel 1-MP3

— Osz. channel 2-MP2

s~ 150 1S =
[ P3)

; |
f—— 20005 —s
{PL4L)
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- Adjustment of Pl (General Blop)
- Registration piano -~ FRI1

- Play the note C in the middle octave on the
upper manual

- The adjustment of Pl is finished if you hear
no Blop nois at the end of the decay time.

- Adjustment of P2 (Symmetry)
- Registration trumpet-FR2

- Play the note C in the middle octave on the
upper manual

- The adjustment of P2 is finished if you hear
no Blop noise at the beginning of the note.

- Adjustment of P5 - P12 (final Blop adjustments)

- P5 -~ P12 give a final adjustment for the
symmetry near zero amplitudes for the individual
channels,

- List of registrations and settings used to
adjust presets should be inactuated, e.g.

- P5, Hawaiian guitar - FR2
- P6, Bass 8' with sustain
- P7, Piano - FR1

- P8, Swingl, Arrangeur group 2, Keystart,
press the note H in the lower manual for a
short time. '

- P9, Percussion 4' and 22/3!

-~ P10, Flutes 16', 8', 4', 2', 1' with Sustain,
(Upper manual)

- P11, Barock, Arrangeur group 1, Keystart,
press the note H in the lower manual for
a short time,

- P12, Strings 2

- The adjustments are finished if you hear no
Blop noise at the end of a decay time

- 81 -



Note: 1t is necessary before you make adjustments on

the DA board to switch ON
time of 15 - 20 min,

3.) Filter with DAC: Test pro

- Test poi
- Adjust P

- Adjustme

- Adjust P
slider o©

- Finally
sound of

- Adjustme
- Adjust P

4,) 4-Times filter board:
- Adjustme
Center {

- A1l volt
sliders

- P 1.1 -
- P 2.1 -
- P 3.1 -
- P 4,1 -
- Finally

the soun
(FR1, FR

- The reve
with P1.

- 82 -

the instrument for a

gram "P" (PROM-check)

nt IC-7-piné6
2 for +5V

nt of P1 (VCF=Center frequency)

1 for 0,95V (measured at the
f P1)

it is necessary to check the
the bass presets.

nt of P3 (Bass-Volume)
3 for the desired volume

nt of P1,1-P4.,1 (VCFw
requency)

ages are measured at the
of the trimming potentiometers.

+1,5V
-2,7V
-4,4V
+0,5V
it is necessary to check

d of the different groups
2, GR1l, GR2).

rb of the groups is adjustable
2-P4,2



5.) Mixing unit:

- Adjustment of P1.3-P4,3 (Volum of
the groups)

- P1.3, Volume FR2Z2
- P2.3, Volume GR2
- P3.3, Volume FR1
- P4,3, Volume GR1

- Adjust P1.3 - P4.3 for the desired
volume, '

~Adjustment of Pl (Treble), P2 (Bass)
-Adjust P1 for + 4V at IC-1-TDA4292-pinl
~Adjust P2 for + 4V at IC-1-TDA4282-pin3

-Adjustment of P3, P4, P6, P7
(Bass-Treble equalizer)

-With this adjustment it is possible to
correct the sound of the organ channel
left/right. Each channel has a separate
Bass/Treble control.

~-Adjustment of P5 (initial volume for
the footswell)

-~Set the footswell in the min.position
~-Set the Master Vol.in the max position
-Adjust P5 to the desired initial volume

-Adjustment of P8 (Offset)
-Registration Strings 2 - upper manual
-Play 3 notes on the upper manual
-Adjust P8 that you hear no distortions.
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6.)

Tremolo unit:

Adjustment of P1

Registration all flutes on the
upper manual

Play 8 notes on the upper
manual

The adjustment is finished if
you hear no distortions.
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IC - Parts List D200

Type Material-No.:
RC 4558 PS8 0-617.€91
MC 1458 P 0-617.692
CD 4051 B 0-617.737
CD 4011 AE 0-617.720
CD 4016 AE 0-617.693
BA 6110 0-617.773
MN 3006 0-617.775
SN 74154N 0-617.012
SN 7406N 0~-617.031
SN 7407N 0-617.075
SN 74 LS 00 0-617.076
CD 4024 AE 0-617.601
SN 74 LS 32N 0-617.672
SN 74 LS 04N 0-617.547
SN 74 LS 174N 0-617.695
SN 74 LS 175N 0-617.717
SN 74 L3S 259N 0-617.711
SN 74 LS 09N 0-617.670
SN 74 LS 138N 0-617.724
SN 74 HC 139 0-617.806
SN 74 LS 245N 0-617,761
SN 74 HC 163 0-617.807
SN 74 LS 163N 0-617.725
SN 74 LS 375N 0-617.729
SN 74 LS 139N 0-617.758
SN 74 C 244N 0-617.776
SN 74 L8 377N 0-617.730
ADC 0804 LCN 0-617.778
SN 74 HC 32 0-617.787
SN 74 LS 74N 0-617.665
SN 74 HC 14 0-617.786
SN 74 LS 123N 0-617.668
SN 74 HC 04 0-617.781
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Type

SN 74 LS 373N

SN 74 LS 374N

SN 74 HC 74

SN 74 LS 03N

SN 74 LS 241

SN 74 LS 191N
RAM HM 6264 LP-15

8085 A-2

PROM TBP 1885 030
PROM TBP 285 86AN
P 2114

TL 084 CN
TL 082 BCN
DAC 0801 LCN

HEF 4051 BP
MC 3346 P

yA 741 CV
TDA 4292

SSM 2024

3391

TCA 730

MM 5837N

MCM 68A 10P
MB 83 256-116
CGR90

LM 311

CD 4053 B

LF 398N

TMS 4416

TMS 32010 IDL
RM 53

Material-No. :

0-617.728
0-617.715
0-617.785
0-617.662
0-617.794
0-617.760
0-617.793

0-617,.829

6-400.420-3210/0
6-400,420-7503/0
0-617.733

0-617,738
0-617,742
0-.617,739

0-8617.756
0-617.75%
0-617.609
0-617,782
0-617.811
0-617,791
0-617.718
0-617.752
0-617.770
6-068.420-6603/0
6-068.420-6604/0
0-617.744
0-617.774
0-617.798
0-617.800
0-617,801
0-617,802
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Type

DM 2502
DM 2503
6N 138
6850 AC/A
LM 377N
7812

78 M 15
7912
STK 086
STK 082
L 296

Material-No,:

0-617.804
0-617.805
0-617.810
0-617.826
0-617.599
0-617.604
0-617.605
0-617.700
0-617.764
0-617.808
0-617.809
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Material List D200

Material description:

Mother board
1/0-board
CPU - 16K
DAC + MEG
Mixing unit

Additional board for the
mixing unit

4-times Filter board
Filter with DAC

Rhythm generator
Electronic reverb

MIDI Interface

Cartridge

Power Supply + Power Amplifier
Tremolo unit

P.C.board automatic
P.C.board upper manual
P.C.board lower manual
1LCD-display LM 1032
P.C.board rhythm
P.C.board strings
P.C.board tempo

P.C.board autoregistration
P.C.board soundswitch

MIDI Connection board
Plug unit

Upper key block left, coulored
Lower key block right, coulored

- B8 -

Material-No.,:

6-400,420-1000/0
6-400.420-3100/0
6-400,420~3200/0
6-400,420-4000/0
6-400,420-5200/0

6-400.420-5299/9
6-400,420-6100/0
6-400.420-6300/0
6--400,420-6600/0
6-400.420-7500/0
6-400,430-1000/0
6-400.450-7500/0
6-400.710-1000/0
6-062,420-5300/0
6-400.451-2000/0
6-400,451-3000/0
6-400.451-4000/0
0-617.250

6-400,451-5000/0
6-400,451-6000/0
6.,400,451-7000/0
6-400,451-8000/0
6-400.451-8500/0
6-400,430-2000/0
6-400.710-1101/0

6-400.340-1101/0
6-400,240-0002/0



Material description:

Fuse holder
Voltage selector
Power switch, orange

Power switch, black
Frequency network FW-MH 200
Tweeter 8 Ohm

Bass speaker PM 380/62
Midrange speaker 8 Ohm

Knob

Pedal

Power line filter

Lamp 5V 115mA

Lighting-tube

Lighting unit of illumination
Accumulator 3,6V 190 MAH Type 3N100
Key - lower part
Key red
Key vellow
Key green
Key dark-grey
Key light-grey
white

blue

XKey
Key

Knob black

- 89 -

Material-~No.:

0-604, 404
0-605,302
0-605, 667
0-605.668
0-620,.855
0-622,573
0-622,577
0-622, 581
0-622.882
6-060.695-1000/0
6-062,710-0300/0
6-400.110-0700/0
0-607.528
6-400.,110-5401/0
6-400.110-5400/0
0-609,066

6-400,451-2003/0
6-400.451-9021/0
6-400.451-9022/0
6-400.451-9023/0
6-400,451-9024/0
6-400.451-9025/0
6-400.451-9026/0
6-400,451-9028/0

6-400.450-9002/0




Material description: Material-No.,:

Power transformer 0-620.551
Slider potentiometer 10K Ohm lin. 0-611.952
Trimming potentiometer 22K Ohm 0-611.677
Trimming potentiometer 10K Ohm 0-611,647
Trimming potentiometer 1K Ohm lin. 0-611,577
Trimming potentiometer 47K Chm 1lin. 0-611,726
Trimming potentiometer 100K Ohm lin. 0-.6131.753

Trimming potentiometer 100K Ohm pos.log.0-611,751

LED - CQW 54 0-617.249
LED ~ yellow D3 0-617.251
Relais 0-623.015
Diode~jack 0-606, 250
3-pin-stereo jack ‘ 0-606.254
2-pin-jack 0-606,259
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GLOSSARY

T e IO e TR ST TR DR IR SN ST BT N T et s £n s

A 0-15 ADDRESS BUS

AD 0-7 Mux Address + Data Bus
ADI 0-2 Address line for the multiplexer
ALE Address Latch Enable

AMP Amplitude

ANA Analog Input from the register
AV Address Memory waveform
BUSEN Bus enable

CKI Clock next I

CLAMP Clear Amplitude

CLK Clock 320 n S

CLKA Clock A/D-Converter

CYN Carry next T

CPU CPU-Cycle

CSADC Chip Select A/D-Converter
DACOUT Filters

DIFF Difference

END2 Enable Register Multiplexer
ENL Enable Latch

ERT Enable Register Time

FR Preset

GEON General ON/OFF

GR Group

1/0 Input/Output

KA Channel Selection

LN Load next I

LDAC

H1, H2 Clock 480 n S

MEG MEG enable

MXE Multiplexer enable

N 0-2 Octave information

05 OUTPUT Select

P-ON Power ON

RD Read Data

RDM Read Matrix

RDP Read Phase

RYINT Rhythm Interrupt

RYL Rhythm Channel left

RYR Rhythm Channel right
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SID
SMX
SRCLK
SRDAT
SREN
8G

T
TRAP

TRAPEN

WCON
W
WEW
WR
WRDAC
WRFD
WRET
WRRY'
WRS
WRT
X, Y

Serial Input Data

Select Multiplexer

Shift
Shift
Shift

Register Clock
Register Data
Register Enable

Soundgenerator

Time Divider Ratio

Non Maskabhle Interrupt

Trap engble

Write

Control Signal

Waveform

Write
Write
Write
Write
Write

Write

Write
Write

Waveform

Data

Digital-Analog Data
Filter-Data

return

Rhythm-Data
Shift-Register
Rhythm Time

Matrix Bus
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