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DSX
DIGITAL POLYPHONIC SEQUENCER
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IMFROVEMENTS AND ADDITIONS ~ FEBRUARY 1982
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This change has been made to keep the battery back-up
from tailinge. It changes diode D10 from & 1N414H€ to a
I NGQOLE,

This change allows for extra storage of program software
by changing a 27146 EFROM to a 2732 EFROM. This moditica-
tion requires 2 cuts, 2 jumpers, and the removal of one
sxisting jumper on the back of the DEX control board.
With the addition of the three new EFROMS the +tollowing

sOftware corrections have Dheen mades

CORRECT ION
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New software greatly improves the cass—
ette intertace while keeping 1t compat-
ible with edisting cassettes. Also,
the display will now indicate when the
leader tone has been recognized.

New software silences the note belng
waed to transpose a sequence.
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HoSsequence,
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Mew software keeps volices from playing
tevboard while recording a CV.
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DEX to the DMX

New software keeps track ot all 1ncom—-
ing clock pulses and keeps the DX +rom
falling behind.
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New software allows all tracks to store
a correct end ot sequence.
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New sottware allows speed to be changed
+aster.
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New software corrects this display
record ready Error .
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New sottware corvrects this problem.
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ECO #2002 sottware also includes the following new features:

1.

Eed

Currently, only one CV can be recorded on an individual track,

causing the need +or 8 tracks in order to utilize all 8 GV s.

Now, using EBEdit Maode S, a track that has been recorded on OB-Xa
volrces can be transterred to the external OV outputs, and vice

versa.  I1his means that i+ a track was recorded with voices 1
through & assigned to it, EBEdit Mode 5 would assign 1t to CV's
1-6. belecting Edit Mode 5 again ftor this track would assign it

- haclk to voices 1-&H.

The Flay/b5top Footswitch has two added functions. The +irst
allows the record mode to be started without a count down, and
the second allows the record mode to be stopped and immedilately
to begin playing back what was just recorded.

When the DBEX is 1n Record Ready (Kecord light flashing? and the
footswitch is pressed, the DEX will go immediately into Record
without counting down. UWhen the DBX 1s 1n Record and the +toot-
swltch 1s pressed, the DHEX will immediately play back what was
Just recorded.

The new software now allows the DSEX to be remotely started and
stopped by the DMX or another DHEX. The DLHX will automatically
sense an 1ncoming clock pulse and immediately jump into play.
I+ 1239 milliseconds pass without & clock pulse, the DHX will
automatically go into stop. These new fteatuwres can also cause
the ftollowing undisirable situations. I+ the STOF button on
the DLHX is pressed while its master i1s still playving, 1t will
Jump back into play until the master is stopped. Also, 1+ LOOF
1 not on while the DHX 1s slaving toa an external clock, the
OX will loop back into play when the sequence 1is OQVer anvway
and possibly fall slightly behind, since 1t 1s possible for i1t
to miss a clock while it was in STORF. All of these tunctions
can be deteated by not grounding the HING of the EXT CLOCK IN
Jack .

HSequences can now be changed while a sequence 18 plaving. I+ a
number 1s pressed while a sequence 1s plaving., that sequence will
play when the cuwrrent seqguence is +inished, regardless of whe—
ther or not LOOF i1is on. I+ play is pressed atter a new seqguence
18 pressed, the new sequence will begin plaving immediately. The
sequence currently being plaved will always be displayed on the
O-% LED s. When MERGE 1s on, this function is tuwned off.

Flavtracks can now be changed while a sequence 1is playing. I+
SECQUENCE 18 pressed while a sequence is plaving., the display will
read SELECT FLAY TRES and the 0-9 LED s will display the current-
ly selected play tracks. To twn a track on or off, Jjust push
1ts associated number. The tracks turn on only at the beginning
of a note and tuwrn off only at the end of a note, s0 as not to
cause abrupt changes in the music while plaving.

The external Control Voltages and Gates can now be disabled when
not in the FLAY mode. 0On the old softtware, anvitime the DBEX was
NOt plaving. 1t would output whatever the voices 1in the 0B-Xa
were plaving to the CV's and bates. With the new software, this

mrﬂi
.
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teaturs2 can now be deteated. I+ while holding TRANSFOSE the
DISFLAY button i1s pressed, the CV outputs will be turned off or
on, depending on its previous state. The display will read
either “"CV OUTFUTS ON" or "CV QUTFUTS OFF". This function will
not attect the CV's recorded into sequences. It will only
attect whether or not the notes on the (OB-Xa keyboard will be

outputted to the CV's and Gates.

The new software is now able to recognize whether a DSX is Z000
notes or &6000 notes without having to change any EFROMS. This
recognition only occurs when memory is empty.

On sequencers without the memory expansion the maximum amount of
notes that can be recorded is now 32133, rather than the previous
limit of 3120, With the memory expansion the limit remains 6000
notes.

#2052 This change reduces the amount of clock noise present

when a DEX is slaved oftf of a DMX. Resistors 122 and 123
must be changed from 470 Ohms to 1k Ohms. Resistor 42
must be changed +rom 4.7k Ohms to 10k Ohms.



om0 Aaln el a e S SR

4
o

FUNCTIONAL TEST AND CALIBRATION
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Visually inspect internal wiring to transformer, back panel. and
tront panel. Check that all IC's are inserted correctly with
all legs properly in their sockets. Turn on the power and check
all voltages to the following tolerances: +12V & —-12V supplies
(+/— &OO mV), +3MEM (4.5 to 3V, and +3 (calibrate T3 to +5V,
/- 30 mYr . Turn power ooff.

Connect muwltipin ribbon cable to synthesizer and DSX. Turn
synthesizer power on. Turn CASSETTE ENABLE switch off.

Turn DBHX power on. The display should read X OBERHEIM DS5X X. 15 ;

S0 continue to step 4. I+ not, the following things should be
checked:

A n I+ display reads CONNECT SYNTH:, check that the ribbon
cable 1s securely connected. Checlk interface circuitry
ot DHX and the synthesizer.

Y Make suwe all three EFROMS (ICs &3, 75, % 76 in the DSX)
are iLtnserted correctly.

o Check +tor a 2.46MHz clock at pin é& of the Z-80 (IC &4).

d. Check pin 26 of the Z-80 (RESETX) for a positive trans-—

110N upon power on.
€, Check &116 RAM in socket #55,

Lheck decoding to EFROM and RAM; I.C.s 33, 94, &7, 50,
44, 45, 43, 28, 29.

Connect a cassette plaver to the Cassette Interface of the DSX
and turn the Cassette Enable switch on. The display should now
read CASSHETTE MODE and the Cassette LED should be on.

Load the cassette labeled DEX DIAGNOSTIC CASSETTE into the DSX
as described in the DSX owner s manual.

Atter receiving the DATA COMFLETED message, turn the Cassette
Enable switch off and stop the tape recorder. The display should
now read DX TEST FROGRAM. The following tests exist in this pro-
gram. They are accessed using the O thru 2 switches. All other
swiltches, including the Cassette Enable switch, should respond
when pressed by lighting up, indicating that the switch is being
scanned properly. All eight gate DIF switches located inside at
the lower left hand side of the switch board should also be
checked accordinglys: DIF switch open, GATE out OV: DIF switch
closed, GATE out +12V, +/— 1V.
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This routine tests all of RAM located in sockets H6-6&2, 68-—74.
It will display the number of the ram it is currently testing
orn the alpha-numeric display. I+ the test is successful, 1t
will display the message "2000 NOIOTES O.E." if it 1is a 5000
note sequencer, and "4000 NOTES O.K." i+ 1t 18 a 6000 note se-
quencer. If there are any errors, the I0 number with the error
will he displaved, e.qg. "ERROR MEMORY 38". To exit this test,
press the STOF button.

This test checks the real time clock interrupt. The display
will read "INTERRUFT TEST" for approximately .& seconds, and
if the interrupt is functioning, will then display "INTERRUFT
CHECEKED". Otherwise it will display "INTERRUFT ERROR". To
edit this test, press the STOF button.

This is the computer interface test. The DEX must be connected
to a synthesizer for this test to work, otherwise the display
will read "CONNECT SYNTH" until a synthesizer is connected oar
STOF is pressed. I+ a synthesizer is connected, the display
will read "INTERFACE TEST" and will step the program advance
of the synthesizer. STOF must be pressed to exit this test.

The display will read "ALL LEDS ARE ON" and all leds showuld be
lit. To exit this test, press STOF.

This test checks all digits of the alpha-numeric display. The
display will read "A/N DISFLAY TESTY {for approx. .9 seconds,
and then proceed to display a condensed ALBCIITI set on all 16
displays, stepping approx. 1 character per .1 seconds. To exit
this test, press HTUF.

This test displays "DAC TEST O VOLTS" and will output O volts
to all 8 CVs on the rear panel. All 8 gates should be high
(+12V + aor — 1V). The oftset of the DAC shouwld be callibrated
now so that the output voltage of CV 1 is 0.00 volts using the
tr-immer located next to 10 21 (T1). Check that the other 7

CVs don’t vary more than + or —10mv from O volts. The output
vialtage of the DAC can be incremented in 1 volt steps up to 9
violts by pressing the SPEED UF button. Fress the SFEED UF but-
ton 8 times so that the display reads "DAC TEST o VOLTS". Ad-
just the V/0CT 20-turn trimmer (TZ) located to the right ot
the offset trimmer until the output of CV 1 equals 5.00 volts.
Continue pressing the SFEED UF button until the diplsay reads
DAC TEST 9 VOLTS and make suwre the voltage i1is 9 volts + or -
1% mv. Using the SFEED DOWN button, decrement the output
vaaltage 1 volt at a time, checking the linearity of the DAL as
the voltage drops. Check the other 7 CVs using the SFEED UF
and SFEED DOWN switches to make sure they go from OV to YV.

To exit this mode, press ST0F.

(n
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This 1s the "METRONOME TEST". The speaker should click approx.
once every .. seconds. The metronome will not click if the
CASHETTE ENABLE switch is on or if the speaker switch is aff.
To exit this test, press STOP.

"ERBD TST NOTE "«  This test does nothing unless an external
keyboard 1s plugged in. If an external kevboard is plugged in.

the display will show the letter name of the lowest key being
pressed on the kevboard. To exit, press HSTOF.

"NO TEST EIGHT". Not functioning at this time. Exit with STOP.

"NO TEST NINE". Not functioning. Exit with STOF.



OFERATION OF CASSETTE INTERFACE
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The cassette interface allows data stored in the unit’s memory to

be preserved on audio cassette tape. The circuitry consists of an
Output-to—-Tape section and an Input—from—-Tape section.

QUTFUT-TO-TAFE SECTION

For each "1" which the microprocessor finds in memory and sends Lo
the Lassette Interface Output-to-Tape section, the circuitry will gen-—
erate one period of a 4800 Hz. sine wave, and for each "0" one per i od
of a Z400 Hz. sine wave. This is accomplished as follows:

1. U78 divides the system clock in order to produce a A8.4 EHz.
clock on pin 10. The differentiator consisting of C41 and
H39 takes this signal and produces a narrow pulse which is
applied to U42-2.

J

’ U48-< is the IB.4 KHz. clock divided by two. It is applied
to Ud4E-5.

Lod

CDATO 1is the data bit stream supplied by the MLCroprocessor
and 15 applied to U42-4.

4. The result of this logic is U42-3 which goes to WU40-~14., This
signal is a pulse train with pulses occuring at a 19.2 KHz.
rate 1+ CDATO is a "0O" and at 38.4 EHz. if CDATO is a “1".

S«  U40 is a Johnson counter (shift register-counter) which is
combined with three resistors in a simple D-to-A contigur-—
ation to both divide the incoming pulse train by 8, and pro-
duce a rough approximation of a sine wave at either a 2400
Hz. rate (CDATO = "0"), or a 4800 Hz. rate (CDATO = "1y,

. The signal CASS2 (U40-4) informs the microprocessor that the
next data bit can be transmitted on CDATO.

7« B9 and the associated capacitors and resistors COMprise a
filter which smooths the rough sine wave output. This final
si1gnal is then sent to the recorder.

The general farmat for data recorded on tape is:
- LEADER (&6 seconds at 2400 Hz.)

= DYNCHRONIZATION BYTE (0101 OG101)
- VERSION NUMEBER
- 16 BYTES (OF ZEROS

= SYNCHRONIZATION BYTE (O101 0O101)
- LENGTH OF TRANSMISSION TO FOLLOW
- DATA (Fointers)

— CHECESLUIM

- 17 BYTES 0OF ZERDS




- DYNCHRONIZATION BYTE (0101 O101)
= LENGTH OF TRANSMISSION TO FOLLOW
= DATA (Sequences)

— CHECE.SUM

— TRAILER (2400 Hz. Tone)

INFUT-FROM-TAFE SECTION

The purpose of the Input—from-Tape section is to notit+y the micro-—
processor that a signal is being received from the recorder and to
convert each period of an lncoming 2400 Hz. signal into a "0O" and each
period of an incoming 4800 Hz. signal into a "1". This is accompl i shed
as f+ollows:

1.

The circuitry surrounding UBO-7 is a signal detector which
Produces a logic signal (CASS1) to imfarm the microprocessaor
that a signal of sufficient level is being received from

the recorder. 6 4 second delay is provided by R101 and 45,
and two gates in U42 provide a Schmitt trigger to convert the
delayed signal to logic levels. Transistor Y7 resets (C45
during the initialiration period.

UBO—-1 is a high gain amplifier which converts the 1ncoming
audio signal into a logic signal (CASSO) for use by the
MlICroOprocessor.,

The microprocessor, by interrogating CASS50, can measure the
the length of each incoming half-period. Depending upon
the length, it stores into memoary either a "Q" or a "1".
Slnce only the positive half-period is reliable, A NON
SIGNAL INVERTING CASSETTE RECORDER MUST BE USED. That is,
the input and output signals of the Fecorder must be in
phase.

At the end of the read process, an error message will be
displayed if the checksum which is Calculated while the
data is being read in does not equal the checksum recorded
on tape.



OFERATION OF SYNC-TO-TAFE CIRCUIT
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The oync—to—-tape circuit provides the necessary hardware to allow a

signal on a tape recorder to control the speed of operation of the unit.
Synchronization intormation is communicated by a 2400/4800 Hz tone. The

actual useful intormation is the number of times per second that the tone
changes frequency between 2400 and 4800 Hz. The frequency CHANGES can
occuwr anywhere between 40 Hz and 400 H:. For example, & typical section
of the detected signal may look likes: '

I T e S e H B

In this area, In this area,
freq = 4800 Hz freq = 2400 H:=z

This is a section showing a CHANGE and the changes can occur any-—
where +rom 40 times/second up to 400 times/second.

The detection circuit works as described below.

1. The input audio waveform is first clipped by U8B0 and then the
edges are detected by UZé and UZ9, generating a FULSE:

AUDIO
(L26~3)

CLIFPED —L_J——_IL
epee-peTecT L[ o . U\ _u

(UZL9-8)

<« The pulse generated by each zero—-crossing of the waveform is
about 6 usec. wide and the pulses are either 1/4800 of a second
or 1/2400 of a second apart.

X The heart of the detection circuit is an 8-bit binary counter,
U7, which works in conjunction with two flip—flops., UZ5.
When a FULSBE occurs, the down counter is loaded with a count
of 47. This counter is counted down by a 154 KHz (6.51 usec.
period) clock.

4. With the counter preset to 47, it takes 48 clock periods to
count 1t down to zero. Since the clocks occur every 6.31 usec.
it takes 312 usec. for the counter to reach zero.

< a If the input frequency is 2400 Hz (417 usec. between FULSE" s),
the counter reaches zero atter 312 usec. When it does, the
counter is stopped until the next PULSE and a flip~flop is set.
This flip—-tlop, UZ3, will stay set as long as the input fre-
quency 1s 2400 Hz,



& I+ the input +requency is 4800 Hr (208 usec. between FLULSE s),
the counter never reaches zero and is continually preset by

FLI.SE « In this case, the above mentioned flip-—-flop. UZS, is
Feset and stavs regset.

7. The turning on and off of this flip—+flop represents a change
from Z2400 H: to 4800 Hz. A second edge detector circuit, U41,
Us4, and ULS, produces a pulse when this change occurs and
this pulse drives the CFU interrupt logic.



When an OE-Xa (H5X/7X)
INTERFACE, the HINTX line goes 1low
Mimately 100 microseconds for
must go low in order to read in the
lines, followed by RUSRKEX going low

a BUSRKREX.

COMFUTER INTERFACE DESCRIFTION

HH‘“““H”'”"*“'*“““““mm-“-m"mﬂﬁm““““"Hﬁ_‘-‘ﬂ“—““—l““i-ﬁm“mﬂ““wl““mmﬂlﬂﬂl““mm“““*illm-

18 tready to transmit data to the COMFUTER
(active).

The OB-Xa then waits appro-
During this time the HRVX line

vector placed on the first five data
(within the 100 microseconds). The

three most significant bits must be masked
contain random data. The five bits
what point in the program the 0OB-Xa is in.
(plus the time that BUSREX was held low).,
line, reset the five data lines., and read

to possibly be used in the 0BE-Xa.

e
() {) () {J () ()
) ) 1 1 () Q)
) ) 1 1 1 (.}
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I+ during the keyboard intervrupt.
rest of the keyboard routine is skipped.
notes directly to specific voices
to 4017 hex) while ignoring any notes bein

during the programmer interrupt COMFLG is made non-zero.

will assume a program change has been made
at RaM location 40Z2E hex).,
the main scan interrupt.
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(called NVAL,

and act accordingly.

ottt the vector since they

Of data are used to determine at

Atter the 100 microseconds,
the (OB-Xa will reset the HINTX
in COMFLG into the A register,

LOCATION IN FROGRAM

SRS Bl spbdd SDUDE GEFRE EFERE BFVRE Sldde Sbi Bestd SeSal Gnbod Bt Bl Sessh widpd

EEYBOARD ROUTINE, JUST
AFTER SCANNING KEYROARD
EEGINNING OF PROGRAMMER
ROUT INE

BEGINNING OF MAIN SCAN
JUST AFTER SCANNING THE
SWITCHES (OB—-Xa (ONLY)
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COMRFLEG 1s made non—-zero, the
This allows the insertion of
located in RAM at 4010

g played on the kevboard. I+
the QBE-(5)X{(a)
(by altering OLDFGM, located
COMHFLEG has no atfect on

OBE-Xa RAM LOCAT IONS

ADDRESS NAME DE

s010-4017 NvAL  NOTES FLAY

4001 -4009 RUFF FEYS BEING

40LE OLDFGM CURRENT FR

40AAR COMCAL

4OEO-40QEF SW STORAGE L.O
FOSTITIONS

H“*“__“““ﬂ_._ﬂ-‘."‘-“m““-ﬂ“m“lmm““m“ml‘_mm“m“-“mmm*q

....11.....

COMFUTER INTERFACE

SCRIFTION

ED BY THE 8 VOICES

DEFRESSED ON THE KEYROARD
OGRAM
FLAG

CATIONS FOR FRONT FANEL SWITCH
(not on OB—-X or OB-SX)

L A T e e G F g A p——————



NVAL s These 8 locations contain the data currently being plaved
by the voices in the (OB-~Xa. NVAL contains information for
voice 1, NVAL+1 contains information for voice 2, etc.
The intormation is stored as follows: Rit 0-5% contain
the note number (O through &63), bit 6 is the HOLD bit and
bit 7 1s the GATE bit. The HOLD bit, when set, causes a
volce to remain at its cwrrent pitch even if the keyvs are
released. The GATE bit when set, sends a gate voltage to
both envelope generators of the selected voice.

BUFF 3 These ? locations contain data relating to the keys
currently being playved on the kevboard. The data can
represent a key (0-63H), or it can represent no key being
depressed at that location (FFH). BUFF+9 contains the
lowest note being plaved on the kevboard., and BUFF is the
highest. The 0B-Xa uses this data during the kevboard
roautine to determine what notes to output to the voices.

OL.DFGM: This location contains the program number currently being
used 1n the instrument. In the OB-X, 1t can be O—-1FH: in
the 0OB-5X, 0-17H; in the 0OB-Xa, O-1FH3 in the 0B-Xa/120,
L= 7H 4 These numbers relate to the selected programs in
the tollowing manner: The three least significant bits
represent the FPROGRAM number 1-8, bits 3 & 4 represent
the GROUF A-D (on the 0B-Xa/l120 there are 15 possible
groups, represented with bits 35 through &).

COMCAL s This location is used to tell the 0OB-Xa to respond in a
predetermined manner to the information given to it from
the computer interface.

Wz These 1& locations contain a bit for each switch and each
key on the keyboard on the 0O0B-Xa only. That data is
arranged as followss

ADDRESS DO D1 D2 D D4 D3 D& D7

4OEO Co CHO DO D#O O O [ RO GO

40OE1 GHO ATH AHO RO (-1 CH1 D1 D#1

40k 2 1 F1 FH#1 Gl G#1 Al Al E1

4OES (& CRE D3 D#HZ L2 P& F# 3L
40E4 BF: A AR - o5 CHI ot D3
40ES g o = ok S G#H .5 AN AT | AR

40E6 C4 CH4 D4 D#4 k4 -4 4 54

GOET G#H4 14} 55 4 B4 B o 55 o e

40E8 FROGL FROGS FROGS FROG4A FROGS FROGS FROG7 FROGE

GOEY GRF A GRF B GRF C GRF D HOL.D CHORD SUSTFS PRGADV

40EA i s e UNISON LFOSIN  LFOSER LFOS/H FMOSC1H

40ER FMOGCZ FMFILT PMOSCL FPMOSCZ2 0SC1SW  0SC1s@ 0SC2sW 0sC2si
40EC O5C 1R TRACK 0SCZHF  0SC2FL NOISE 4-FOLE SYNC F—ENY
40ED . L OWE R UFFER SFLIT - TESTI TEatd ALTO

JOEE MANLUAL. WRITE DOURILE e ROATEX CASSET CDATIX DREGX

qOEF VOICEL VOICEZ VOICEZ VOICE4 VOICES VOICES VOICE7 VOICES

4”“mm-_“mmmlmm*“mmlﬂlmﬂl%-“mhm“mm”"‘l“HMJIMHHMM“H““ﬂmﬂ*““-Fmﬂ-“muwﬂ“



Here is an description of how communication occurs between an OB-Xa
and a DSX when connected together through the computer intertface.

The DSX, while in play. keeps track of the current "time of day”
with its real time clock and decides whether or not it is time to play a

note. When it is time to play a note, the DEX stores that note into a
particular place in 11s memnory. When it is time to stop plaving that

note, it takes the note out ot that place in memory. In the mean time,
it the OBR-Xa has reached one of its three routines in which 1t calls the
Computer Intertace, it will place a vector onto the first 5 data lines
and set the HINTX line low. This signal causes a non—maskable interrupt
to ococuwr in the 280 of the DEX, forcing it to stop what it is doing and
immediately execute a specific part of its program. This program will
read in the vector and then set BUSROX low. The Z80 in the UOB-Xa will
send & BUSAEX signal and then stop everyvithing until the BUSREX line
returns to its normally high state. The DHX will then determine, using
the vector. whether or not any communication is necessary between the
DOX and the OB-Xa. I+ the vector indicated that the 0O0B-Xa was in 1ts
Leviboard routine and the DEX had a note to play. the DSEX would then
output the note into the appropriate memory location of the OB-Xa and
make the memory location COMFLG non-zero. Atter this the DSX would
return BUSKEX to a high state, allaowing the OB-Xa to resume 1ts program.
The (OB-Xa would then output the note to the proper voice.




DSX SOFTWARE HISTORY - FEBRUARY 1982
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To determine the version number of the software in a DHX, press and

hold the 3, S, and 7 buttons. The digplay will show the version number
while these Dhuttons are held down.

"DEX 1.00 (C)1981" Version 1.00 1s the +irst release of
sOftware for 3000 note DEX's, and
should be updated to version £.00 by
implementing ECOs 201, 202 and 2054,

"DSX 1.01 (C)1981" Version 1.01 is the first release of
software tor 6000 note DEX's and
should be updated to version £.00 by
implementing ECO s 201, 202 and L0355,

"RDEX Z2.00 (L) 1982" Version &2.00 18 the second and most
recent release of software (as of Feb.
19282) +for 3000 and &000 note DHEX s,
and includes all of the changes des—
crribe in "IMFROVEMENTS AND ADDITIONS
- FEBRUARY 1982".
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DEX CONNECTORS
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CONNECT QR
CONTROL BROARD T0O SWITCOH BOARD

FIN

M1

ra

ol

A
A4
A
A
A7
A
AY
AlO
All
A1
ALZ
Al4
A1S
AlLG
Al7
Ale
AlY
20
A2l

L
otiee o

A4
ARS
ARG
AR7
A28
ARG
ATO
A1
AT
AZT

AT4

LAREL

m_.._ﬂmmﬂnwmmi-i“ﬂ-“muminui

IND
GND
(aND
GND
DO

D1

D2

D3

D4

DI

D&

D7/

Al

Al

A

A
HWEN&X
SWDEXK
SWDSX
SWD 7 X
SWENDX
N.Ce
LLED1X
IOKRX
I
WH X
DISFX
LED.ZX
LEDLX
LLEDOX
+oV
+aV
+3V
+0V

CONTROL

CONNECTOR B

BHOARD

T0

HSYNTHESIZER

EHLISRE X
|
HINTX
HWEF X
HMHCIX
N.C.
AU
N. C.
HFID X
GND
GND
(GND
GMND
GND

N Ceo
HD 4
HDS
HD&
HD7
HAC
HA S
HA4
HAG
HALDS
HE L 4
HAL13
Héy 1l 2

INTERFAUL
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CONNECTOR C CONNECTOR D

CONTROL EBOARD TO REAR FANEL CONTROL BOARD T0 FOWER TRANSISTOR
FIN LLABEL. FIN LABEL
C1 CD&EX D1 FT1
s SWENG X o FEY (N.C.)
L3 FEY (M.Ca) D FTa
4 GND D4 FT2
Lo FROTX
Cb OINTX
Lo OLOOFX CONNECTOR E
8 CLICE CONTROL BOARD TO FOWER TRANSFORMER
LY EXTHW
ClQ INTIN FIN LLABEL
C1l1 LLOOETLN e e e e S e e
(01 CASTN £1 AL
T CALOUT < AL
K EEY (N.C.2
E4 GND (CT)
e GND (CT)
E& M. L.
= /£ AC.S
£ AC4
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X1 X
X1X
X1X
X1X
X1X
X1X
X1X
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FART #

131002
15310032

219014

241009
281004
2831018
281029
2810353
81044
2810350
281054
281055
2820073
282009
282010
282011
2836004
286022
286503
28650&
286311
286519
287501
287505
289010
289016
289054
289058
478470
210211
915004
910507
&LHOO001 1
&HOBOOO
L1155
7113544
711561
71156F
711567
711578
711575
7200865
20064
730105
750106

/7301480
7201491

790151
£11502

DESCRI
COMFL.E

L.OUDSF
MAG TA
~C REC
LLENS K
SCREW

SUREW

HOREW

SCREW

SCREW

SCREW

HSCREW

SCREW

NUT 3/
MUT &
NIJT G-
NUT 8-
SFACER
S5FACER
WASHER
WASHER
WASHER
WASHER
WASHER
WASHER
S50L.DR

FILLER
CABLE

FOOT &
RESIST
SWITCH
FUSE 1
FLUSE R
LINE C
WIRE 2
D&EX ST
DMX /DS
DMX /DS
DSX FK
DHX FR
DMX DS
DX CO
FCRB SU
HCB SU
MECH &
MECH &
CABLE

CARLE

CARBLE

DMX /D5

FTION
TE ALBSY DHX SHIFPFING

EAKER 2 1/74" 8 0OHM 1/4W

FE CASSETTE ZMIN DSX DAK EC-2
SCOND FAN MT SCRFT EAC-201

ED NO. &0

L=TR2XE/8 FPHIL 100 FLAT BL 0OX

L-52XS/16 FHIL PAN BILLE 0OX

4-40x1/2 FHIL FAN CAD FLT

8-32X53/8 FHIL FAN BLE OX

L-52X1/74 FHIL FAN BLE OX

b Z2XEZ/8 FHILL FAN Bl (X

-32X5/74 100 0OVAL BL 0OX

8-322X3/8 100 OVAL FHIL RBRL. 0OX

H-32X1/2X.093 HEX NICKEEL PLTE

o SMALL FAT W/LLOCKWSHR KEFRS

40 W/LLOCKWASHER KEEFS CAD

se W/LOCKWASHER FEFS CAD
174X1/78X. 140 1D NYLON
174X11/732X. 140 RND AL
/78 INT TOOTH LOCK STL CD
#HBFLAT L 172IDX.3750DX. 032 CD
#8 CUF OR FINISHING EBLE 0OX
#8 INT TOOTH LOCK
1/74X1/72XV /722 THE FIR EFW/278
. Q0 ODX. 260 IDX.O71X.031 S5H

LUG #6 SCREW CLEAR BT 14146
FOR #8 CUF WS5SHR NYL NW-15-8

CL.aMF SELF STICEKE 2/716 1D

FA4"50X1/74 REBR SJ-3023BLIEK

OR FXD 1/4W 2-3%4 47 0OHM

RE. SFST RED LLENS

/2 AMF SLO-~-BLO 3IAG Z13500

LOCE 1 FOLE 2AG6 SOLDER ILUG

ORD SCON 7.5FT GY EUROFEAN

O 19/3532 BLE PVC U

OF _

X END BELL SET WALNUT

X HINGE 1& 7/78 L

AME

ONT FANEL

X AL SHIELD

NNECTOR COVER

B-A55Y DSX FROCESSOR

E-ALS5Y DSX FAOT

LIE--AS5Y D&X TRANSFORMER

UE-ASEY DSX REGULATIOR

SUB-ASSY DSX #01 MADE QUT

SUB-ASSY DEX #2

SUBH-AS5Y DSX #4

X HINGE HLE ANODIZE

FARTS LIST
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1 £11568 DHX FRT FANEL TEXTURE SCREEN

1 811569 DX FRAME FANEL BLLE TEXTURE SCREEN
1 811580 DEX CONNECTOR COVER

1 811581 DHEX STOF BLACK TEXTURE

1 Q20000 BHaG FOLY 18X324 ZMIL. DSX/DHX

1 QD2 1009 CARTON DMX/DSX Z22X16X10 2008 RSC
1 FIO0L] FRCHD OUTSD LLARBOR DSX CABLES

1 240016 1. D. TAGLG DSX

1 41008 LABLE CAUTION VOLTAGE SETTING

1 742014 LABEL FUSE WARNING 1/268 SLO-RLO
1 42015 LABEL CAUTION ELECTRIC SHOCE

1 QHO0O11 MANUAL. D& X

1 931001 WARRANTY CARD 5X7 0ONE YEAR F+L

CLINTY FARTH

B o D Nl Bl D

DESCRIFTION
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LOCAT ION
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X 72008673 FROCESSOR ROARD
=  dal0e B4 .55 CAF ALUM ELECT 470 25V ET471X025A01
o l1aluzd4 (C1.2.51,98:55 CAF ALLUM ELECT 15 28V RADIAL
1 151028 (C5é CAaF ALUM ELECT 32300 S0V AXIAL
1 151030 (C17 CAF. ALUM-ELECT 1MF S0V
< 133004 (2359, 44 CAF MYLAR FILM .01 C280AE/A1CK
1 153008 CS7 CAF MYLAR FLLM .047 CZ80AE/A47F
= 133013 C192,20,42,4%,49 CAF MYLAR FLM .1 C2B80AE/A100K
1 153014 (48 CAF MYLAR Q022
1 153020 (C44 LCAF MYLLAR OO033 C280AEATES
S0 1370035 Cl12,14,45 CAF TANTALUM 6.8 MF ZI5V
S 137005 Clé,.41,50 LA CER DISC 100 FF 1000V
1 157008 (C40 CAF CER DISC 10 FF 1000V
L 137012 €11,38 CAF CER DISC Z0 FPF 1000V
8 137019 (CZ-C10 CAF FOLYFROF 022 MF 2.9% 160V
20 157021 C13,15,18,21-27 CAF CER DIF .1 MF 20% S0V
1 157024 (C47 CAF CER DISC 470 PF
1 217005  (GND. TERM FEEDTHROUGH-0O25 FIN CONCORD
L 219020 518,20 FHONE JACE Z0 FPCMOUNT SWRFTRNL1Z2BFC
18 219021 S1-817,19 FHONE JACE 2ZC FCMT SWRFT RN111FC
1 212314 CONN. D CONN FPCMT 4CET M L.&4 9-564-1042
1 219317  CONN. E CONN FCMT 8CET M L.&4 9-464-1082
1 219324 CONN. C CONN FOMT 13 CET M L.&4 094641132
2 219901 21480 IO SOCKET 8 FIN ICY-083-873
24 219902 Ulé,.17,19,20,23~
Lty 284 29355, 841~
44, 48,51 ,5%, 54,
&b, 67,78,79.82 IC SOCKEET 14 FIN ICY-1437-83
17 «LI1999% U15,18,22,27,30,
il , 34,539 ,40,45,
UdsL, 47,49, 30,52,
1181  R&-20 [C SOCKET 16 PIN ICY-163-873
18 L19906 US5-63,68~76 1C SOCEET 24 FIN
L 219907 CONN. B,U&LS I1C SOCEET 40 FIN
9 219909 UIZ2,3I5-38 10 SOCKET 20 FIN AMP #640444-7

_...18.....
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250001
211017
511018
211019
2110321
211022
211028
5110329
32110350
T11ﬁ?1
211032
S11O3ES
".’.‘."1 10254
o1 1A D
“llﬁwé
2135003
213014
\.1 i o e
A13024
g H:
ol R0O.E5
31 3036
213044
215000
215004
sl ol 5
S 15025
15026
S 10027
13028
H215029
3 o 0
215038
213041
12042
5216001
170064
217009
317010
GO1004
471361
4753072
4753526
47h369
475414
476011
476012
476020
478010
478022
478101
478102

X1
LI

L0

LI%4,
Usb,

LI& 7

-y
'l [ ]
Toee " peg

L4
U2

L84
J4 1
L
L3S0
Uis

L4z,

U4 O
U.29

U4,

LI

l I ot o
¥ .
.-l:q. g

Uz7.

U15
UéS
U75

WSS—-08, 687

&2

E Bese t..}

7,19

A5, 44

DL 2h, 48

—r £y
-! '-1.1 II \-J-Lu

.74

BAT.
R124

R4

R11&
)117

K1
11
T3
T

R120, 121

R4 1
R58

R102, 117

CRYSTAL 4.9152 MHZ

IC
1C
I

L
b i
16
IC
I .
c
I1C
1§
L
1C
Lt
L[C
1C
2
Lt
Ic
LC
IC
1C
1C
1L
10
IC
1L
I
3
|
IC
IL

MICROFROCESSOR Z80 MOSTELE

741.502 GUAD 2-IN NOR

74L51.539 DUAL. 10F4 DECOD/DMUL.XR
74l.54 RECD-TO-DEC DECODER 16 FIN
741874 D F/F

741 504 HEX INVERTER

741505 GUAD 0.C. IMVFRT BUFFER
741,508 QUAD Z-INFUT AND GATE
741527 TRI Z2-IN NOR GATE

7416244 OQCTAL Z2-STATE BUFFER
746245 0CTAL BUSS TRANSEIVER
ZA4L8574 OCTAL. D FLIP-FLOF -85
7416595 DUAL 4BIT RIPFLE COUNTER
741514 HEX SCHMITT TRIGGER
415175 QUAD D FLIP-FLOF

1458 DUAL OF AMF RC1458DN

72k VOLTAGE REG GEN FURF ML723CF
S24 QUAD OF AMF LLM3E24N

TLO84 QUAD BRI FET OF AMF TLOSBACN
TLagl SING BI FET OF AMFP TLO81CN
229 ZENER REF DIODE LMIZ29CZ

78158 FOWER REG +12V

7912 FOWER REG—12V TOR2Z20

4011 QUAD 2IN NAND MC14011CF
4015 DUAL. TYFE D F/F MC14013CF
740174 HEX D F/F MM74C174

40351 ANAL MULTI-DEMULTI CD40OS1RE
4NORGATE MC14001RCF/CD40O0OIBE QLY
FRESET /N COUNT NSC CD40O18RCF
4099 8-RIT ADDRESSARLE REG

74042 RBCD~-TO-DECIMAL DECODER
DACI10OZ0 10 BIT DAC

4066 BUAD BILAT SWITCH

40105 8-5TAGE DOWN COUNTER

40109 QUAD LEVAL SHIFTER

ME.Z880ON

EFROM 2716 Z2048X8
RAM &116 2EXE CMOS HM6116F-—-4

EFERUM L7352

4+ X8

BATTERY 4.8V NICAD GOULD 40Z2037-004

RESISTOR FXD
RESISTOR FXD 1.00K

=ED

RESISTOR FXD 4.87k
RESISTOR FXD
TRIMMER 100F
TRIMMER 1E

1/7:2W 2-34 360 OHM
14 1/8W
1.79K 14 1/8W

174 1/78W
1303 174 1/78W
S75E1048 CERMET
S70E102B CERMET

ISTOR FXD

TRIMMER 3K A-B MT2F502

RESISTOR FXD 1/4W 2-5%

1 OHM

RESISTOR FXD 1/4W 2-5% 2.2 0OHM

RESISTOR FXD 1/4W 2-5%

100 OHM

RESISTOR FXD 1/4W 2-5% 1K

....Hl{?._.
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478105

478104
4781035
4781322
478152
478154
478220
478221
478222
478225
4782324
478255
4785502
4783535

478471
478472

478475
478475
478821
4790035

479005
479004
481001
482015
482016
4835004
485005
486001
486002
&EI1 547
/o015
0019

CINTY FARTH

IR SR S el bafd S el S Skl bl e By G DTS D

157003
S1 70038
219501
ol YN
219909

RS, 40, 62, 95

Hluﬁ 1ﬂ4 RESISTOR FXD 1/4W 2-5%4 10k
H44_1ul RESISTOR FXD 1/4W 2-5% 100k
R&O RESISTOR FXD 1/4W 2-5%4 1 MEG
7 & RESISTOR FXD 1/4W 2-3% 1.2k
K115 RESISTOR FXD 1/74W 2-5%4 1.5k
4 RESISTUOR FXD 1/4W 2~5% 150K
AR RESISTOR FXD 1/4W 2-5% 22 0OHM
R77 RESISTOR FXD 1/7/4W 2-5% 220 0OHM
R114 RESISTOR FXD 1/4W 2-5% 2.2K
R10g, 107 RESISTOR FXD 1/74W 2-5Y% hhH
K100 RESISTOR FXD 1/4W 2-5%4 220k
Ré RESISTOR FXD 1/74W 2-5% T.E ME (3
P RESISTOR FXD 1/4W 2~5% 2.3K
k96,99, 107,
R111,113 RESISTOR FXD 1/4W 2-5% 33K
E]EEH 20 RESISTOR FXD 1/74W 2-5%4 470 (OHM
F'“.x..'q.ﬂulq::q*_‘.l._ ....4
H.Eé - J?_4fj4u_46_
RO3b a7 4 9y 6364,
RYO-9.5, 105, 1046,
110,116,119 RESISTOR FXD 1/4W 2-5% 4.7k
4L, 97,98 RESISTOR FXD 1/4W 2-5% 47k
A RESISTOR FXD 1/74W 2-5% 4.7 MEG
/Y o 50 RESISTOR FXD 1/74W 2-5% 820 (OHM
R4 "*q” = el
RE31 ~ 89 RESISTOR NETWORE 4.,7H SIF
SRR RESISTOR NETWORE 10K SIFPF 10 FPIN
h&~“n RESIHTOR NETWORE 470 OHM DIF
D1=10) 12 DIODE SIGNAL 1N4148
D11 DIODE GERMANIUM 1NZ4A
L DIODE ZENER 5.6V IN752
CR1,CRZ RECTIFIER BRIDGE GI-WO2M
(A2, 4-8, 10, TRANSISTOR 885 NFN MFSS5172
(1 TRANSISTOR 85 PNF 2N3I&H3IBA
(L, 9 TRANSISTOR 5% FPNF 2N3905
DHEX CONTROL FCR 15451546
CONN. A CARLE SUB-AS5Y DSX #5
FRCHD OUTSD LABOR DSX FROCESSOR
CARLE TIES FOR CAFACITORS
LLOCATION DESCRIFTION
FOT BOARD
1 CAF TANTALUM &.8 MF 35V
GND. TERM FEEDTHROUGH-0O25 FIN CONCORD
CONN. A CONN RIRBRBON Z4F RIGHT ANGLE HEADER
U1l,2,7-10,CONN B IC SOCEKEET 14 FIN ICY-163-83
LiS—& IC SOCKET 20 FIN AMF #640444-7

e &
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241008
245105
311019
311033
315015
215030
470221
470472
481001
510010
511002

£313540

Ull—14
D3 é

U7 ~9
US—6
16
U1, 2

R1-3,11-34, 364
R4—10, 55

D159

HWl—27/

HWiER-34

DISFLAY ALFHANUMER LITRONIX DL1414
LED RED 1/8R TI TIL216~-1

IC 74842 BCD-TO-DEC DECODER 16 FIN
10 7408374 QCTAL D FLIP-FLOF 3-8

IC 74C174 HEX D FLIP-FLOF MM74C174
IC 80098 TRI-STATE INVERTER 16 FIN
RESISTOR FXD 1/4W 2-5% 220 0OHM
RESISTOR FXD 1/4W 2-5% 4.7k

DIODE SIGNAL 1N4148

SWITCH FUSH ON MOM SPDT STL-BLE-RED
SWITCH DIF 8F0S ROCKER RECESSED

DSX FRONT PANEL FCR 1538-1539

DESCRIFTION
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e e T e S A rp——

261008
281018
281030
289010
289026
28905
487008
730150

MECH SUEB-ASSY DOHX TRANSFORMER

CONN 8 CET NAT O09-50-7081
FOLARIZING KEY MOLEX2560 15-04-0219
CONN TER F 18 CRIMF 2478 08-350-01064
FOWER XFMR DMX/DSX EX 1627

DESCRIFTION

SRl el doSh DAoSE S0 Gk Feedd RDEE FERRd GRS PRLRET MRS FPSDE RS DGbs D EGED Geehil Sootad Sfeud Seeool il Slowes ERSEE SRS RPERE RMORE PRLEE Skl kel Solein MRS bivs Shiaw JhElc Meide Soling SPES DEeel wowEE

MECH SUR-ASSY DHX REGULATOR

HEAT SINE DSX/DMX

SCREW &6-32X53/716 FHIL FAN EBLE 00X
HUREW 6-332X3/78 FHIL FAN BLE 0OX
SOLDER LUG #&6 SCREW CLEAR BT 14146
INSULATOR FOR TO-3 TRANSIS DEX-103%
MOUNTING INSULATOR TO-3% INS—-3
TRANSISTOR FWR NFN 2NI05S5

CABLE HUB-ASSY DSX # 3

DESCRIFTION
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7301448

2199515
219015

HQS040

CABLE SUBR-ALBSY DX #1

CONN RIBEBON 40F MALE DIF
CONN RIBEBON 37F D-SUR SOCKET
CABLE RIBEON 40 COND 28 AWG
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: & 750149
1 211044
1 211207

12 211210
= 219004
1 21907
1 219015
= o10407
1 10408

18 HOL4000
o &HOL4000

14 &HQA 100

18 HO4 1 Q0

14 HO4200

14 &HO4 200
a &HOG 200

14 HOL4 00

1S &HQ4G4 400

135 SO FHOO0

16 HOQALQ0

16 HO4 700

1.3 L4800

18 &HO49200)

CINTY FART #
R 750150
1 =1 1034
1 2113207
o 211210
5 289019
> &HOB 100
¥, HOBZ00
= &HOB8400

CINTY FART #
= 7o0151
2 2192514
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CABLE SUB-ABSY DEX #

CONN 13 CET NAT

FOLARIZING KEEY MOLEXZ2360

CONN

FHONE
FHONE
FHONE JACK

5,
s

A SRR AR RD Radll FhEGE bELED ablbds pwsed sosdl eonas SRt QASD BPPTE PR PEpdo SO0 Geebiel DO DR b sy ol BRSE FPE BT SRR W S el PSS REY cdbES dnmgs Gdbos

Fe=71:51

TER F 18 CRIMF

JACK
JACK

SWITCH SL DFDT &
SWITCH BL DFDT F

WIRE
WIRE
WlRE
WIRE
WIRE
WIRE
WIRE
WIlRE
WIiRE
WIRE
WIRKE
WIRE
WIKE
WIRE

o
-

24
24
24

f"""

elloes
24
249
=4
o
eliea
=4
24

g,
oboss

w4

s o ey
.f? -

/A&
7 /A8
775
P
AT
VY
P
P 5,
FEARY
P45
{5
7 /3L

a2

DESCRIFTION

Bk
Bk,
ERN
BN
RED
RED
RED
ORN
YEL
GRN
RLL
VI
GRY
WHT

= CONDUCT
o CONDUCT
SC ENCLSD

HORT
L.USH
VG
VL
FVE
AV
VO
VL
VI
AV
VI
VS
VI
HVE
FVC
FVE

w473

15-04-0219
O8-30~-0106

MIN ENCL 1424
ENCLOSED 114KB
SCRFT 112E

SWRT 46206LSK
SWRFT 11A1£11

M SN Sl AU S S sl SUG sl S sl S Snd A

CABLE SUR-ABSY DSX # =

CONN 4 CET NAT 09-50-7041

FOLARIZING KEEY MOLEXZ2560

153040219

CONN TER F 18 CRIMP 2478 08-50-0104

CABLE TIE 4"

WIKE
WI1RE
WIKE

=)

=0

20

LY/ .5

1% /38

1975

DESCRIFTION
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OVERALL LENGTH TI1BR
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URN FVC U

2 YEL FVC U

oUB-ASB8Y DSX # 4

CONN RIEBRON
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37F
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CINTY FART # DESCHRIFTION

/o011 3% CARLE SUER-ASSY DSX #35

219308 CONN RIBEON 34F STANDARD FEMALE
P B e R CONN RIEBRBON Z4F SOLDER TO EOARD
LHOSZOE4 CABLE RIBRON 324 COND 28 AWG
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ENGINEERING CHANGE ORDER 20/

PRODUCT AFFECTED | DRAWINGS AFFECTED

DOs X

DESCRIPTION OF CHANGE

C/)ﬂm7¢ /R 4)4 8 a/"aa(e ' 7 Da Aé.,y Aao,éu,p

C/'FCU(;“/ Zo /U400Z (0""‘ €7ccr'--'-).
_ +SvH. Test pad
+ildv IN34A .
3600 /2w Y . J4
> C -
5ef] + i
I 3.€V — A S*GV

L

REASON FOR CHANGE
OC('QSI'ﬂnQ/[T ~//Le /U 4/4’8 Oﬂefﬁ5 # %e.,, .
A‘r‘ én, éflbé 077 6’4)@6 A 0‘/ a/y,,,é‘

EFFECTIVITY WRITTEN BY DATE
[ ] FUTURE PRODUCTION ONLY ' '

QLE; | — A -8
RETROFIT UNITS IN PRODUCTION AND INVENTORY h -
< RETROFIT UNITS IN FIELD APPROVED BY  DATE

[ ] DRAWING CORRECTION ONLY; HARDWARE NOT AFFECTED

L

|- 4-62




OBERHEIM ELECTRONICS, INC. - ECO NO.

ENGINEERING CHANGE ORDER ' _ LLIE
PRODUCT AFFECTED DRAWINGS AFFECTED
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DESCRIPTION OF CHANGE | . I REMOVE DSX PROCESSOR BOARD BY D/S- L

CONNECTING CONNECTORS A THROUGH E ANL
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