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IY _MNOTICE**x

THERE ARE HAZARDOUS YOLTAGES FRESENT IM THE StarGate 323 WHMEN IT
s CONNECTED TO THE AC FOWER LINE, EVEM WHEN THE FOWER SWITCH 18
TAFF". DOONOT DO ANY DISASSEMELING, COMPFONENT REMOVAL, OFF PROBING
INSTDRE THE UNIT WHILE IT IS PLUGBED INTO THE AC POWER L IME.
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o GENMERGL THEGRY OF OFERSTION

simul ates Doth the reverberation produced in
ings such oas concert halls, and that produced
such as plates.

The St
matu
try obher

st o
simul at

le designed around a 1&6K (16, 384 word by 16 bit
@ o noe e H1

ittized audio. The
input awdio into
@lavse., 6 total of

The Starfiate -
aucdio KM array. Tis allows the BhtarbGa
miliis awcks lapprodimately 172 second) of di
Starfiate simulates reverberation by witing the
memory,  and then reading it beack after verious
24 reads are done for every write operation.

Thes Lo Ead DLFDOSES . The mext 195 reads, called
fesdback taps, are combined together after reading and fed back to
the dnput to be weitten back into the memory with the next auwdio
input sample. The last 8 reads, called audition taps, are output
toy the left and right reverb ouwtput channels. By controelling the
chel ays and gains of each reverb and audition tap, the Starfate
produces reverberation as the incoming awdio is cvoled around
throuwgh memory, subijected to different gains and delays.

Al of the above read and weite operations are performed by the
StarBate 22T svery machine frame. The machine frame, which is
iderntical to the timing signal TCOR7, ocouwrs every 31,25
microseconds., TCRE? is divided up into 286 bit times of
maroseconds.  Figure I shows!  the machine frame, TCBEY, and the

operations that are performed in each maching frame.,

TCB7 |

——e

BIT TINE  |O 63 6% 191 (/g2 2z3}224 255|0

emrie voe mm e wne s s csmaismvemecccmlhecanea = hunag

4 LEFT | B RIGHT
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FIGURE T
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During the first guarter of the maching frame (bhit times O theough
A3 the machine digitizes the next audio input sample and stores
ik oin menory.,  The next 2 gquarters of the machine frame (it bimes
&4 through 1921), are used to read and caloculate the 15 feasdback
taps. As esach fesdback tap is determined, it is converted to an
analog signal and fed back to the input of the machine where it is
mixed with the incoming audio signal and weitten into memory in
the next machine cyole.

During the last guarter of the machine ovcele, (bit times 192
through 255, the left and right awdition taps are determined.
These taps, when converted to & left and right analog signal,
becomse the reverb outputs of the StarGate. The left audition taps
are read from memory during bit times 192 through 22% arnd the
right audition taps are read from memroy duaring bit times 2324
through 255, A total of 8 taps are read from memory, 4 for the
leaft and 4 for the right.

The user can control all of the chareacteristics of reverbsration
with the front panel controle of the Starate. LED displave allow
Mim to monitor the settings of the machine abt any given time. The
major characteristics of the reverb are controlled by the 3 red
krobe on the Starate’™s front panel. These aredr  ROOM, PRE DELAY,
and DECAY TIME.

Py

The ROOM knob controls the type of room bthe reverberation is
coourring in. Fooms 1 oand 2 are small tight rooms good for
percussion, while FRooms 7 and 8 represent large s ses with many
discrete schoss good for synthesizers amnd "space effects”. Roons
in between, such as Rooms 4 and 35, represent variouws sized halls
good for piliano and symphonic music.

The FRE DELAY knob controls the tlelay time that ocowrs before the
firet sarly reflections of the reverberation are heard. The Pre
Delay can be set from O to 320 milliseconds.

The DECAY TIME knob controls the decay timse of the reverb
srvelope. The Decay Time selected is the time it takes for the
input signal to decay &0dB down from its original level. The
StarBate controls the Decay Time by changing the gaing of the
revert feedback bagp Taps given larger gains linger over a
longer period of time.

Urse Major, Inc. E2E Hervice Manual



LF and HF Decay krnobs: A&fter the raverh feedback taps are
converted to analog they pass through a high and 1ow @ CLEn oy

Ltenuator. Th 2 are controlled by the grey LF and HF Decay
krnobs on the front panel. By increasing the high Fregquency
cenuation, the high freguencies die out more rapidly and are
muffled. The LF Decay control modifies the low $reguencies in much
the same way. Both the LF and HF decay controls leave the midband
portion of the reverberation wnalbered. The maching has its full
L3R bandwidth with the LF and HF controls both twned to their
gutrems clockwise position.

&t

DIRECT and REVERER knobs:  The StaerBa
bry which the incoming drey unreverbs sound o bre mixed with the
raverb oubtput to produce a natuwral miz of dey and reverberant
sounnd.  The eract amount of each can be controlled by the dry
DIRECT and REVERB mixing knobs on the SterfGate’s front panel.

i

All of the adjustments described in the paragraphs above are made
in addition to the built-in delay algorithns of each room. The
design enginers of URSA MAJOR chosen each set of delays to
approdimate the reverberation e designated by the room number.
As we have seen, the wg can gasily and intuitively change the
reverberation characteristics within sach room as well as change
the natuwrse of the sound by changing the room.

ey
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TT. CIRCUTT OFPERATION

description of the circuits in the Starlate and
qplanation of how they operate. These descriptions refer
2t 1y to bthe sohematics in Appendix © and it would probably

an
A

be helpful to refer to them as you are reading each section,

IT.6.  FPOWER SUPPLY

The power suppli for the Starfate sre located in the rear
section of MOME. Sohematics for the powsr supplies are shown on
sheet 11 in the schematic section (Appendix Q).

The incoming AL voltage is fed through Fuse FL oand both sides of
the line are switched by the main powsr switch, 87, on the front
praviel . The voltage selector switch 58, located in the fromt right
Mang corner of MOME near the main powsr switoh, can put the two
transtormers primary windings in parallel for LISV or in series
For 220V opsration.

Twin different secondary windings are used to develop the three
agulated powesr wlies and one unregulated power supply. One
winding is used for the 8V power supply. This supply is

b e ted by an LMAE8 TO-Z regulator mounted on the back panel.

T s supply is also protected by a separate fuse, Fl, located just
after the recifier circuit. The other winding develops the +13
and 1% supplies which are used for the analog circuits. These
regulator circuits function similiarly to the +3 supply.

The remairning unregul ated voltage to come from the power supplies
oy MOMZE is the raw VOO voltage of approsgimately 10VDC. This
supply voltage goes to the front panel board (FANOD) where it
used to light all of the LED s, This supply comes from the +3V
supply circuwits just before the SV regulator,

Thare are no special ftroubleshooting technigues for the powser
supplies. I+ you suspect a problem, test the I voltages with a
vl bmeler. e are straight forward, 3-terminal voltage
regulator s, AL val bage arnd critical unregulated DO
voltages are indicsated on the “hematic.

Wrsa Major, Inc. Service Marmual



PLoB. TIMING GENERATION

The timing generation circuits are shown on schematic
acillator, U8E, generates the 8,192 MH elock
grnal is il o clock the timing ak
twer 4 bit svnohronouws counters
Bits krnows as TOOD-TON Th 3 form a
machine Frams in owhi oy AT
taps i mtiulntmd D& ed, fel 8ol b
arcl D This frame | orver anc  over
Liming counter bits, acaly
timinmg FROM"s Udd and

LIBE ar

Taps are
ain. The ’?

s dnputs to the
47, 2 : S timing signals
arcl one DYNO O . These uzunﬂlh control most of the
timing in the s oof the machine. Their are only

depe arvt o the state of the timing count arel L . The
Lt of W47 and WU4d are passed through L4d and U473 Lo
FERIND Y vy FROM address decoding glitoh the timing

igrnals are sent to the rest of the machine.

2ol s

®en

TCRL is derived from TCL by U4Z and Ubdd and is a delaved and
inverted version of TCL, TOEL is used s the primary digital
clock that clocks the short pipelines 1n B3 s and gain
sloms of the StarGate (schemabic shee 2 and 3. TEEL also
whii the TOE Liming
signals are by TOBREL,

i TCRD has ocou Thi =

3
clooks Mimary counters, W72 amd U7
gigrnals TORZ-TORT, Because bhes
they are guarant e"ﬂc1 rmot to ohange
ersures that the sl s of (ﬁ1u“]%f1&”“ oy TERRZ - 47 change
anly ~ TOBEL K stored the resu » TOB7 and the

rrel & vip between them are shown in Soops photo #29. TORY? and
ToR? showrn in photo #3530,

A BYND CLEAR pulse, generated by timing PROM U477, occwrs once
every TCE7 and ensures that the TOR timing counters stay in syvno
with the TC timing counters that ccontrol the timing PFROMs. This
signal is shown in scope photo #2868,

The signal TAPOFF, generated by UB8 and US?, is used to disable
the DACs (U120, UZ7, and UZE durir the feedback taps, or the
audition tap {or boath) ., This is used spechively dmplenent
the REVERE CLEAR: DRY OMLYS and the CLEAR and DRY OMLY
mocdes, TAFOF i the S omedes (and in o dts stive state with no
erverride bubttons pus % shown in scope photo #é. This photo
ashows TAFOFF at U pinn Vo Nate that TAFOFF converted to oa Y
Migh level after USL pin 10 to e

e thatlt the D&Cs are disabled.

I R
e
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IT.C. Abs

I' !». or -

acidr ir

[

arc o aloulation vt the Starate, called
ADE, is located on schematic o1, @ oand 3. Theses cilrouits
determine the delavs and gains of the various feedback and
avdition taps., The address section {(located on sheet )
caloulates the write address for the A4-D sample to bhe weitten into
FAMS and for the remaining parts of the machine frame, caloulates
the delavs to bhe added to the wite address for the feedback and
audition taps. These delavs are obtained fraom EPROMs U7% and UeY.
They are then clocked into the delay data register (W& added Lo
the multiplexed write addre :

i g T

by WUaE and U705 and thern sernt to the
FaM areray in the memory section.

wWrite address itseldf dis de "

ch oare clocked by TCR? The outputs of the write addres
counter are multiplexed by the row/column mux, (U774 and L
hefore being sent bo bk acider .

‘
2
bl
@

<

Gainsg for the different time slobts of the machine cyocle (A-D
sample, and the feedback and audition taps) are set by circuitry
located on schematic sheets 1| oand 2. This section of ADS sets the
gains from data derived from EFROMs U76, U777 and U78. During
A-D part of the machine cycle the gaim is set to 1, and duwring
fesdback taps and the auwdition taps the geinsg are varied. The
comparator and latoched mux UsD, &1, 67 and &8) form a gain
melling circwit that limits the detemined gains as the decay tim
ned down resulting in decreased gain and less reverb.

Wrsa Maior, Ing. Service Manual




oot
I it ag i) 2 audio data and to
m/U corvver st o of b audi o dnput. e o ) i
to perform &0 operations, 4 ootal rgparent ]mkch@ ]
by 1é bit auwdio memory composed of four Lékiod DRAMS.

st e mbiown on
sexid Lo store b

@l of & m&QHIHH Frame, the A/D conversion for the
;i when the SAR L bw o and sebs the
. machinge frame, Lthe SAR
/0 ap or. The SEE Mﬁ“
A k ing el t ot MEBE, During the o
LU3é& and U & @ bransparent and
o ] atl 1 »
the o

Frame e
it Hi.

i'lF"'

WS dw
Catse (':z"f' &

B @S 06

3 bhe SAR reast, amd the

UUPiﬁQ 1h@ finme conversion, octal latches

~ant. The SRR then starts with the MER of

i ts and b ; C xbe @ach it until the LLE sl
The now fully b 1 1é& it auwdio d A W

into the audio memory at the weite adde

circwitry.  The row address, on the multiplesed

s ostrobed in by the rising edge of RAT in the

at bit time (BT) HE. This ocows before the fine
complele, e row addre is stobed in by the fir
Cat at BT &3, During the entire duration of the

Lo the wedte conterol, W, of the RaMs iz bhigh.

L."lC!
+ime

)

o

Whern the rising edoge of CAD occws, the now completed audio data
worel present at the inputs of the PAMs ds written into bthe FarMs.
HAt it time &4, the write enable W, controlled by LEBE is taken
away  Froom Lhw Fats and the wrttp-mperatimn is complete. Afbter the
wr it ie comple = BAR ds reset at BT66 and is ready
o hwqjﬁ the nest A-D operation. of the machine

the RaM is only used to be 4 frome For sach fmﬁdbaak"

i dﬁﬂ audition CHIE  MSmoOry rea is performed for o a tot
24 reads.  For each read o e ad the row and column address
are strobed din by RAS and O 1 above for the wite
operation.  During the re petal latches UZé and LZ4
ar g lr amel 21 la Wl are clocked after
This latohes o bas woard, which was read
=M % € ll;cﬂl the sa can be available to
erntire cduwration of the tap.

[ o
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o FDG

analmg to digital and digital to analog conversion gircuits,
labelled A0A, are located on schematic sheest 7. During the first
uar-ter of the hine frame, the ADA circuits are used to perform
analog to digital conversion on the new audio sample. During the
mext bhres quarte of the machine ovele, the ADA circuits perform
digital to analog conversion on each of the test, f wiback, and
atdition taps.

During A0, the current audio sample is held by the sample and
Mold W17, The hold period of the sample and hold is controlled
by the low portion of ISHE sigrnal. This is shows i 9 e photo
#1217, The held audio sample output from the sample and hold then
passes through Op Amp buffer U9 whose pot RYS allows the addition
of an oftfset voltage to the sample. This offset voltagse is set to
HEOmY measuwred abt ULY pin 1 with no audio input (s Soeope photo
#3505, The output of U199 is then sent to pin 2 of the comparator,
L2%Y . Fin 3 of the comparator is conmnected bo analog ground
through twe 330 olhm resistors

H

L oseries,

oy

2 output of the comparator, CMP, (U35 pin 7)) ds hiagkh or 1ow
depending on whether pin 2 or pin % is greater. ach time a
tomparison i made the result (CMP ds clocked into the SOR.  Aw
described in Section IT.0., the sign bit is tested first, then

Bld (MSE), thern BLII, continuing until EBO (LSE) is tested. When
the S5AR begins testing, the sign bit is set to zero and all of the
remaining bits are setb othe SAR 1s clocked, CMP is

Loto 1. Whe
clocked into the S6R and becomes the sign bit and the next bit
(B14) is set to 1 by the DACS

Takn This new word is converted
(L0, U227 and U which send the result to the comparator.  When
the DAR is clocked again, the new result from the comparatoe
becomss bit 14 amd it 13 18 set low. This continuves until it 7
i reachad where the 8 bhit 5OF must be reset before the §ine

el Whers the SR is reset all of bthe

pt for the MER which is set Lo zero.  More
g and fine conversion is

conversion can be comple
it
el

s oale set bo 1
atall o switohing between coasr
contained in Section 11.D.

[rrp—
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The DACs are current conversion DACs meaning that they sink

o NY ¢ Loin proportion to theiv digital inputs. Depending on the
sign of the auwdio sample, the Harris switoh, U2é&, steesrs the DAC
putput to either draw current away from pin 2 o from pin 3 of the
comparator. For positive audio samples, the Harris switch (U26)
asteers the DAL outputs so that the current flows from pin 2. Os
the SAR conversion process continues, the voltage of pin 2
converges o O as shown in Bcope photo #1. When the voltage at
pin & is O, the analog value of the digital word being converted
by the DAls is equal to that of the auwdio sample. For a negative
audio sample, the switch UZé4 steers the DAC outputs so that they
diraw current. from pin 3 of the comparator. As the SAR process
continues, the analog value at pin 3 of the comparator generated
by the DACs converges to be equal to the value of the audio sample
of pin & This is shown in Scope photo #2.

During the DA parts of the machine frame the Harris switch at U26
swlitches the DAL output to UZ2 instead of to the SAR comparator.
The taps are D/Ad in the following order: the test tap, the 15
feaedback taps, the 4 left audition taps, and the 4 right audition
taps.  This is shown in Scope photo #% taken at the output of Op
Amp U3E. Again, as in A-D, the Harris switch sends the DAC output
to either the inverting or non-inverting input of Op Amp W32
depending on whether the sign (BM) is positive or negative. The
cutput of the Op Amp is then de-oultiplexed by a second Harris
gwitoh at U3, This switch, which is controlled by ELR, ERE, ETHE,
and EFE (Scope photos #153-18), separates the serial stream of taps
into the left output taps (LO), the right output taps (RO, the
test tap (TO), and the feedback taps (FO). The control signals,
ELE eto., are designed so that they open the switch during the
second haltd of the tap-—- after the analog output of the DACs in
UZE have settled. The de--multiplesed outputs of the U3l Harris
awitch go to fow Op Amp integrators, which time integrate the
taps that compose sach of the outputs. These integrators are
Built from two dual Op Amps U223 and U24.

e
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The DACs are current conversion DACs meaning thalt they sink
current in proportion to their digital inputs. Depending aon the
sign of the awlio sample, the Harris switoh, Ulé, steers the DAC
output to sither draw current away from pin &2 o =

from pin 3 of the
chmparator. For positive audio samples, the Harris switoch (UZ26)
ateesrs the DAL outputs so that the current flows from pin 2. As
the S5AR conversion process continues, the voltage of pin 2
converges to 0 as shown in Scope photo #1. When the voltage at
pin 2 is 0, the analog value of the digital word being converted
by the DACs is equal to that of the awdico sample.  For A
audio sample, the switch U2é steers the DAC owlputs so
draw current from pin 3 of the comparator.  As the SAR process
continues, the analog value at pin I of the comparator generated
by the DACs converges to be egqual to the value of the audio sample
of pin 2. This is shown in Bcope photo #2.

During the D76 parts of the machine frame the Harris switch at UZb
switches the DAC output to UE2 instead of to the SAR comparator.
The taps are D/Ad in the following order: the test tap, the 13
taedback taps, the 4 left awdlition taps, and the 4 right audition
taps. This is shown in Scops photo #3 taken at the output of Op
Amp UZ2. Again, as in A-D, the Harris switch sends the DAC autput
Lo either the inverting or non-inverting input of Op Amp UZE
depending on whether the sign (8M) is positive or negative. The
cutput of the Op Amp is then de-~-multiplexed by a second Harris
awitch at W31, This switch, which is controlled by ELR, ERB, ETH,
and EFR (Scope photos #15-18), separates the serial stream of taps
into the left output taps L0O), the right output taps RO, the
test tap (T, and the feedback taps (FO). The control signals,
FILB eto., are designed so that they open the switch dwing the
second hald of the tap-— after the analog ouwtput of the DACs in
U2 have settled. The de-multiplexed outputs of the UIZL Harrig
switoch go to fowr Op Amp integrators, which time integrate the
taps that composs each of the outputs. These integrators are

i lh Ffrom two dual Op Amps W23 and U24.

A

Ursa Major, Inc. EZE Service Manual



IT.F.  AMA

The ANA (analog) circults are located on schematic sheets 8 and 9.
These circwits consist of the left and right direct paths, the
left and right reverb output paths and the reverb fesdback path.
The reverh feedback path is shown on Schematic Bheet 9 and the
remaining ANA circwits are shown on Sheet 8.

ANA BHEET &

The left and right auwdio input channels come into the StarGate
through XLRE's J1 and J2 and are received by both halves of the
dual Op Amp W3S, The input signal carn bel pin 2 hot, pin 3 hot,
pr differential. The near- unity gain oubtputs of UZ then go to
both halves of the input level pot RVYL on the front panel and then
to the Input Mute analog multiplexer at U2, The 40373 analog
multiplexer switches the audio output from the Input Level pot on
the front panel to ground through two 10E resistors when INMUTE is
low, Otherwise it switches the audio signal to the inverting
inputs of the dual Op Amps at US. At this point the stereo
putputs from U8 continue along the direct path (LDRY and RDRY) and
also branch off (LI, RIY to be summed together to form ong signal
that is input to the reverb section of the StarGate, (see ANA,
Sheet 9. Continuing with the direct path, (in the lower right
hangd corner of Schematic sheet 8 the left and right charmnels go
to both halves of the direct mixing pot RVY4 on the front panel.
The left direct chanmel is then summed with the left reverb output
and the right direct channel is summed with the right reverb
charnnel. This is done with the 2 halves of dual Op Amp Ulé.  The
lett oubput chanmel goes to the output driver ULES and then to the
XL putput J4. U2 and I3 are respectively used for the right
channel ocutput. The output drivers, consisting of 2 Op Amps each,
allow the user to receive his signal differentially or with pin 2
or pin 3 hot. .

The two channels of the reverb output path, LO and RO, (caoming
from the Op Amp integrators at UR%), esach pass through & 10kMHz
elliptical low pass filter. The filter for the left channel is
mace from W4 and O, and the filter for the right channel is
constructed from US and UL, Both of these filters are identicsal
in design and are located in the lower left hand corner of
Sehematic sheet 8. The outputs of these filters pass through a
de-enphasis circwit (U100 for left and UL for right) and are then
sent to both halves of the reverb mixing pot RVE. From here the
signals are summed with the direct path by Ulé as described above.

e s
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The signals L]
L, are Lnmecd
Eharmmel dnput b
- giamal and then
sigral . This i
resttlt then goe
arvel FRAVE. Theae
which are each
ecual i red signa
tilter which is
- This filter is
+ilter then pas
gain of &, The

ard Y, which branch off from the direct path after
together by ong Op Amp of U7 to produce & single

o the reverb system., Fre-emphasis is added to the
the sigral is mixed with the reverb fesdback

@ done with the remaining Op Amps in U7 The

s Lo the front panel LF and HF attenuation pots RVE

pots form simple analog low and high pass filters
Buffered by a wunity gain Op Amp (W14). The
1 then passes through a 158Hz elliptical low pass
identical to those in the reverb output paths.
i lt from Op Smps WU and ULZ.  The output of ths
through a non-inverting Op Amp (U12) with a
stlting signal, called AIN, goss to the ADA

£

"~

circuwits (Boebematio sheet 7)) where 1t undergoss A0 conversion and

iwm stored in me

The reverb fesd
signal, describ
integrator in b
the 1% feedback

the incoming oi
various R's and

At the top of &
circuits. This
Sohematic sheet
amplitude of th
takes the audio
presents them b
- constructed fro
oubput of this
filter construc
Ampe in B0 are
The resulting b
amnd goss to bthe

Lhrssa

& StarGate’ s input awdio. The Fate |

MY .

Back signal that is mixed with the incoming dryv
g above, comes from FO. FO is sowced by Op Amp
e ADA circwits and is the time integrated sum of
taps read from menory. {Gew Section TI.E. above).
g fived filters before it s mixed with
rect signal. These filters are implemented with

Y

s oand the TLOV4 gquad Op émp oat WULE.

chematic sheet 9 is located the Rate Level Analog
cirowits and the Rate Level Cirowd located on

U develop a DO level in proportion to the

pverl cilrouil
just atter LI and RI are summed btogether and

o oa IV0H: Low Fass Filter. This filter is

m oane of the Op Amps in the quad TLO74 at WUIEO. The
Filter is then passed through a 106Hz high pass

ted from another Op Amp in US0.  The remaining 2 Op
wsed to construct a full wave precision rectifier.

ardd passed and rectified signal is called RATLVL
LMESY comparators on ADS (Schematic sheet 1).

o 3
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1.6, DISFLAY

The display for the Starfate uses & mulbtipleded scan technigue.
Circuitery on MOMI (Bchematic sheet 4), determines the audio pe
leval (from digital audio level bits) and generates 8 mulbtiplexed
display data bits and 4 display mue control bits. PANI (Schematic
sheet 100 receives the | decodes the 4 display mux
control bits, and thirough the LEDRD s wusing bwo
carrent derdver I0%s.

b

IV.G.1.  QPERATION OF MOME DISPLAY LOGIC

The display logic omn the MOM bosrd is divided into two parts.
These are. (17 the audio level peak hold ciccuits and (2 the
display mux control logio, display multiplexer, and display FROM
cireuits.

The audio peak hold cirguit is centered saround an 8 bit FPeak Mold
Latech (U3&y which holds the current peab audio level. Updating of
this lateh is controlled by the Feak Update Logic (W48, UES,

J98), which consists of an 8 bit comparator, a one-shot, and

a2 gates. The Feak Hold Latoh is updated whenever the audio
increases or whenever the one shobt (U926 times outb

: ting that the cuwrrent level has been held for long enough
fapprodimately 100 milliseconds). The COMPARE VYALID pulse, (Fhoto
H#I36), instructs the Peak Update llogic as to when the new awdio
level data is wvalid.

3

The overall operation of the scanned multiplexed display is
controlled by the three write counter bits WO4, WCE, and WCE.
These bits control which of the sight different areas of the front
pariel is to be displayved abt any qivwn time., The write counter
bits ovole through the entire sebt of eight different display
states every 4 milliseconds.

The Display Muxr Contrel logic circuit controls which data is to be
displaved during each of the display states. This circuitry
consists of logic gates WS and parts of U966 and U4, The cirowit
i controlled by UC4, WCE, and WCH (which tells it the display
state) and produces two display mue control bits BITO amd BITL.
The bits (shown in Pholtos arct 58 form oa 2 bit code that
determines which data i e level, reverb decay, overeids

wwi tches, etc.?) will be s "

Hervice Manual
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The Display Maltiplexser is located in the middle of Schematic
shest 4 and consis of U0, UF1 and U2, The data sslected by
the maltipleser to the Display PROM (U99) which doss the
necessary code conversions needed to determine which segments of
the particular display group need to be illuminated. The ot puat
of the Display PROM becomes the 8 bit Display Data Word that s
to the front panel.

The sigrnal DISFENE (shown in Fhoto #39) disables bhe display and
the Display FROM during the transitions between each of the @ight
display states determined by WC4-WCE., This eliminates pmossible
ghosting as the displays change from one illuminated groupn to the
rext ., DIGFENE is generated by UBT which has WCY and WES as ite
inputs,

IT.5.2. OFERATION OF FANT

The front panel, FANI, is shown on Bheet 10 of the schematics.
The front panel operates From: the three write counter bits
WEA-WES (which determine the display states), the DISFENR signal
and the eight multiplexed display data bits. The three weite
counter bits (labelled S$0-52 on the display schematic) along with
DIGFENE are decoded by U100 to produce eight man-over L apping
commnon anode control sigrnals.  These negative true logic gignals
are then inverted by U101 and sent to U102, a non-inverting
current driver, which directly drives the common anodes of the
eight display groups. Note that because of the decoder at U100
only one display group is deiven at orne time. Note also the
pocling of DI4 and D9-D11 as one display group.

The 8 bit multiplesed display datsa is received by WIOZ; an
inverting current sink driver, which sinks current coming from any
of the eight display groups. Current is limited by resistors
R1IGI-FR108. Note that resistors RIO% and K110 ensure ggual current
flow through the two segments that are controlled by one display
data bit (D7) on display DI4.
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T,  TROUBLESHOOTING, TESTING, AND CALIBRATION
ITI.A. Test and Troubleshooting Eguipment

You will neaed, at a minimun, & good dual-trace scope (28MH:z or,
preferably, better), with amn external trigger. Also useful would
be a low-distortion awdio oscillator, & distortion analyzer, an
awdio volt meter, and & DVYHM. Clip leads, and an 8 pin DIF switch
would all be helpful.

A second Starfate working normally is, obviously, a valuable tool.
The second wunilt can be used as a reference and as a sowce for a
Enown working FANZT, which can be very helpful in isolating a
digplay problem to the display board (FAND) or to the MOM board.

IIT.8. Disassembling Instructions

DANGER:  High voltage is present inside wunit. Be sure to unplug
and remove the line cord completely before beginning disassembly.

ITIoR.1. Removinag. top.and bottom covers: The top and bottom
covers of the HSltarBGate are gach held on by 11 screws. To remove
@ither cover, remove the screws and then gently pry the cover
e . At ter removing both covers, you will have access to both
e and etch sides of MOME,

[0 : g: The
in the StarGate have plated- " Whien
removing a component, use a vacuum solder remover to completely
remnove the solder from the hole. Component legads should be free
and should wiggle easily before you try to pull them from their
holes.  Since most of the IC7s in the StarGate are socketed, there
are very few components with muwltiple leads that should have to be
removed during servicing. I+ the need arises, however, bhe very
careful that all leads are free before yvou attempt to remove an
entire component. If vou are really stuck, try to get & pair of
diagonal cutters between the component and the top side of the
board, and cut the component free, one lead at a time. Do
anything to avoid damaging the board.

-xryer
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wepecially the

TIT.B.5,
Whiesr ol ;
oft to the Sterd
o another 10 &

LLor removing one +rum ! ty shut the power
ate. Failwe to do so couwld damage the I0 itseltd,
wodated with dit, o ever the power supply. Iﬁ"ﬁy
WOMs, PROMs, and Hareis 201 switches are highly
susceptible to static electrical pruh1wmw and shouwld be h 2l i
conductive material like tin foil until used.

71

thn ingerting an 10 into & socket, be careful that all pins are
aight, that they engage the correct hole on the socket, and

that sach lead 5 pEroperly., I undue force is nesded to seat
the IC in the yorl are probably bending a lead over and not
getting it into le hole. lUse a real 10 extractor to pull IC
straight out, and thus keep all the ping straight. S inspection
or dental miveor will help yvouw sight between the 10 and socket to
check for bent-over leads.

=

The +following ICs are sorted parts and shouwld only be replaced
with URSA MAJOR provided parts:  DAC 08's and Harris 201 switches.

ITT1T.0.  CALIBRATION AND TOTAL HARMONIC DISTORTION

ITT.C.0 0. CALIBRATION

There is only one calibration that has to be made in the StarBate.
This setbting is made at the factory and its adjustment pot is
gsealed with "no tamper” paint. There shouwld be no nesd to alter
o change this adiuwstment. I+ however, there is anyv need to
verify this calibration, the factory calibration procedure is
outlined below.

To verity the DAL offset pot Eatkihg do the following:

“'tv\"‘r oy

1) Disconnect any input signal from the 322 input LR s

(2 SHet the SHtarbate fromt panel as follows:
Input leveld counter clockwiss
Foom = 1
Decay timse = O
FRewvarb cleacs (N

oy
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{3y Flace scope probe & on ULY pin 1
Set tr 2 oat main oross hadr of scope when grounded.
Set scope to Z0aVAdiv (EnVW/div for X110 probe)

(4 Place scope probe B oon the TCE7 test point
Gelt scope to SVAdiv.
Trigoer on ochannel R

Set scope to display J3.91 usec/div. Do this by setting
controls to Jusec/div and going OFF CAL until the scope

display looks like Scope Fhoto #3235

&9 Calibration is correct when trace A measuwres exactly 2
the time interval just before the falling edge of TCR7.

oy g

This is shown in Scope Fhoto #3535

L2 I+ the calibration is incore
mear W20) until trace A looks sxactly like that shown

v

Soope Fhoto #3E5.

ITI.C. 2. TOTAL HARMONIC DISTORTION

The following describes how to measwre the total harmornic
distortion of the Starate direct and reverb paths:

tortion (THD) .
(1) Set up test eguipment {audio oscillator and THD meter)
showrn in figuw-e IT1.0.2.

(32 Set up SBtarate 223 front panel as follows:
Direct: counterclockwi se
Fevertt: counterclockwl se

Adjust imnput level so that O limit LED is just barely off.

(%) Measwe distortion on THD meter. For 400Hz audio,
distortion should be less tharm ~-80dRE,

O

e adjust pot RYY {(located
in

A

i

(43 Repeat (5 esxcept connect test eguipment to the left inputs

arid oubputs.

o
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FIGURE TI11.C.2.

STARGATE 323 TOTAL HARMONIC DISTORT/ON MEASUREMENT

AUDIO TAD.
OSCILLATOR METER

323 UNDER TEST

oo ogpoggesd
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Remove the top cover as described in Section III.E.L.

Set up test egquipment as shown in Figure I11.0.2.

Set up Starate I27% front panel as follows:

Direct: counterclockwise

Feverb: clockwise

Adiust input level so that O limit LED is just barely off.
Foom = 1, Decay Time = Q.0

Disable the reverb feedback path by grounding the junction

hetweesn R74 and R0,

Bwitch test modes SWY, position 1, 2 and 4 to “"on'. T+ vou

do mnot have an 8 pin DIF switoh, use jumpers to connect pins -
It 8, 2 to 7, and 4 to 8 of SW9.

Measwre distortion on the THD meter. For 400Hz  audia,
clistortion shouwld be ~&68

kB or bhetter.

Repeat distortion for the left reverb ovtpul by connecting
the THD to the left oubput XLR of the StarGate. (You do not
reaed to swap the inpubts since they are summed before reverh
processing begins) .
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ITI.0.  TROUBLESHOOTING and TESTING FPROCEDURES

TI11.0.1. Intermit The most difficult problems to
track down are tho rhermittent, that appesr only when
the unit is cold, only when the unit is hot, only when it is hit
oeecasionally, or, seemingly, at random. You must be very patient
with this kind of machine. I vou are guite swe that it has been
intermittent, then get it on the bench and try it out. I+ it
aeems Lo work normally, let it cool down, trey again, heat it up,
try it oagain, kit it, bang it, estc.. until, however vou manage to
doy it, vou get the problem Lo appesr and remain.  Once the
intermittent machine is actuwally operating in the failed mode, e
very gentle with it so that vouw keep it broken until vou find the
prrroblem.

I+ vou haven™t already, carefully remove the top cover and start
probing saround with the scope. It is hoped that when the machine
i oin the failwe mode that listening to the machine will tell vouw
somathing about where the problem is. As yvow proceed in normal
trouwbleshooting from this point, be very, wvery careful that you
don®t distuwrb the machine into working normally again. Llse the
prrobe very gently to look for intermittent cormnectors, where a
sigrnal appesrs on one side of the comnector and not on the other.
ook for illegal logic levels, non-naormal power supply voltages,
@to.

TIT.D.E, is ook in the wunit for things like an IC
that has come loose or fallen out. Look for something that is
charred or burned.  Look for a connector, such as & ribbon cable,
that has jiggled : Look for a piece of wire or a solder bDlob
Lving down in the machine. Make swre none of the IC"s have bent
ar broken legs.

I11.D.3. General Strateqies and Suquoestions: When

L enala 1 ersly ing its in the Starbate, check the schematics
careful ly for sigrnals that vou can identify as logic controel
gignals. These are the signals oresated by the circuits shown on
sheset % of the schematics and the signals present on the corner
pins of Uibs. I ovouw are suspicious of a particular circuit, check
the destinations of the signals that control the activity of that
circuwit and make sure yvou get traces that match the oscilloscope
photographs in Section V. Always look at signals at their
cdestinations, rather than at @i souwrces, A fuwrther point in
this regard is that finding a valid signal at the solder side
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connection is not the same confirmation as finding & valid signal
on the proper IC pin in its socket. Be suwe that guestionable

signals have actually found their way down through sockets, along
the etch in the FC bosrd, and back up through the sockets to the

ICs.

Only when yvou are confident that a malfunctioning circuit is
receiving all the correct timing signals coming from the outside
and all the proper powsr supply voltages should yvou start to probe
mow e deeplyv.

I11.D.4.

at the back of tae

Fower supply circuitry is located

M
To check voltages with a Digital Multi-Meter:
(1) Attach commorn lead of DMM to ground.

(& Test the various power supply voltages using the test points
and spec voltages given the table.

Measwring FPoint at rear

) “

W Spec Voltades

-+ 5 trace labelled +3V near J7 +4, 75 to +5.28Y
+ 15 trace labelled +1% mear XK g 14, 20N o +1H,T7EY

-~ 15 trace labelled 1% near XLR's @ - 14,25V to ~15, 75V

ITT.D.S. Test Functions at MOME 8WP: The StarBGate 32T has 4
built-in special test functions that aid in de-bugging and working
on circuit problems. These are accessed by inserting jumpers
across the pins of the empty SWY socket located on MOMI near U79.
The most convenient way to use this feature ig to insert a
mimdi~DIF B8-pin switoh in the socket at SWP. It vou can®t do that
you can activate the switches by inserting a small piece of jumper
Wire.

Here is a brief description of the function of each of the test
positions:

s i o

Ursa Major, Inc. F223 Service Manual




=

.

MODR _DIGY To activate the Modulation Disable (MOD DIS) mode
insert a jumper across pin 1 oand 8 of SW9. When this mode is
gnacted the Modulation Counter on Schematic sheet 2 ise cleared and
all of the background randomization of the machine stops. This
séverely modifies the function of the Starfate 323 and as such it
no longer acts as & reverberator. This test mode is most useful
when you also have the junction of R74 and R0 shorted to ground
with a jumper. Without this jumper the machine will go into
oscillation. This test mode will allow the trouble-shooter to
look at LO, RO, FO and TO without them being modified by the
machine®s background randomization process. I+ L0, RO, etc look
akay with modulation disabled but not with the machine operating
normally, then the modulation circuits or the circuits controlled
2y them are suspect.

The Zero Dglay (2 Delay) test mode s enabled by
ping 2 and 7 of the SW? socket. This function clears the
Dolay Dmfm Register and prevents any tap delayvs from being added
to the write address. This function can be useful for isolating
suspected arithmetic read errors. If clicking or gross distortion
caused by these errors goes away when this test mode is enabled,
then the Delay Circuits on Schematic sheet 2 should be suspected.
This test mode does prevent the StarGate 223 from operating
normally as & reverberator.

The write counter disable test mode is enabled by
jwnrtjnq ping 3 and & of the SW? socket. This test function
clears the write address counter so that every ADC sample is
written to highest address (16,383 of the RAM. This test mode
also disables the front panel display because the display logic
wsws the weite counter bits to operate from. Enabling this test
mole also inhibits the StarGate 323 from operating as a
raverberator. )

WIS The Sign Disable test mode is enabled by jumpering

33, 4 and I of BWY test socket. This test mode disables the G6N
1*¥ch on Schematic sheet 6 (MEM) and prevents the Gain FPROM (on
Schematic sheet 2 from changing the signs of the feedback and
atdition taps. This test mode is most useful when used in
conjunction with MOD DIS and Z DELAY for measuring the distortion
of the reverb paths., This is how it is done at the factory.
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T11.D.é. TROUBLE-SHOOTIMNG

ady state audio problems as well as intermittent problems which
introduce pops, clicks, or distortion into the output signal can
be diagnosed uasing the following test procedure. To use this
procedure set up the Startate as follows:

{1 Remove the top and bottom covers.

{2y, Connect an oscilloscope probe to the TOBE? test point. TOR7
will be used to synchromize the scope.

O Mate that probe to the scope™s B input (or to the scope’s
grtarnal syng input if yvou prefer).

(4)  Set the scope’s B channel to BV/div. actual and set the time
scale to 2usec/div. Adjust the B channel when grounded to be on
the first horizontal cross hair above the bottom of the scope
display.

(5D Referring to the bottom trace of Scope Photo #1 in Section
VI, set the scope to btrigger on the falling edge of TCEY and
adjust the scope’s X position knob so that this occuwrs at the very
firet vertical hairline on the left of the scope display. Now
adjust the OFF CAL knob of the scope until the next falling sdge
pf TCR7 is aligned exactly with the 8th centimeter of the scope
clispl ay. The scope is now calibrated to 3,91 usecs/div. The
traces vou see with probe A& showld matoh the photos in this
mariial .

(&)Y Connect an audio oscillator to sither of the input XLR s of
the Starate 327 and adjust its frequency and level for an input
level display on the front pansl of greater than B and less
than OdR, The freguency should be down around 40-L00H:z .

{7y Connect a stereo monitor to the BltarBate output XLR"s so

that vouw can listen to the outpuat.

oy
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(3 For most diagnostic tests that you will want to perform on
ey

the StarBate 2273, the following front panel settings will be used:

LF Decay and HF Decay: oclockwise
‘ ROOM = 1

FRE DELAY = 0.0

DECAY TIME = 2.0 sec

Override swiltches: OFF

NOTE:  Some of the following tests require the junction of R74 and
RO to be shorted to ground with & clip lead jumper. This is used
to pravent the reverb outputs from feeding back to the inputs and
distwbing the test results. It is important to remember to
remove this jumper after each test,

You are now set up to do most basic tests nesded to diagnose the
StarGate 323, First, determine whether the problem exists in the
divrect path, the reverb path, or both. To do this first listen to
the Starfiate with the direct mixing POT on the front panel turned
completely up {(clockwise) and the reverb POT turned all the way
down. Then listen with the direct turned off and the reverb
twrned all the way up. The direct path shouwld produce a clean low
frequency steady tone from the audio monitor. The reverb pabth,
operating normally, should produce a low fregquency wavering
"tremolo” sound.  Yow should not hear any clicks, pops, higher
pitched tones, or distortion.

I+ vouwr machine wakes up in different stetes each time it is
turned on, then proceed to Section JII.D.6.F. paragraph (&).
Otherwise continuae.

If an audio problem is only heard when listening to the direct
path then continue with this paragraph, otherwise go to the next
paragraph. This audio problem is limited to the top hald and
lower right guarter of the ANA circuits on Schematic sheet 8.
These are straight forward audio Op Amp analog circulits and do not
require the test set up described earlier in this section. Note
that because this circultry is shared with the reverb path, the
problem will most likely be heard in the reverb path also.
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I an awdio problem is only heard in the reverb path, {Reverb pot
clockwise, Direct pot counterclockwise) then the problem cannot

exist in the direct psth circuits described in the paragraph o
above. A reverb audio path problem can be caused by a variety of

propiens in a variety of places. The best way Lo altteck reverhb

path problems is to minimize the possible areas that can be —
causing it. This is the approach that the proceduwres in the

following sections use.

ITL.D.bea.  AIN

An easy area to check firet for reverb path problems is AIMN.  This
will allow the trouble-shooter to verify most of the analog
circuwits on Schematic shept 9. This allows him to prove that the
cirocuits leading up to AIN (the beginning of the 323 digital
cirewits) are working. The AIN test point is located at pin 4 of
J12 test socket. To be sure AIN s unperturbed by the reverb
feedback output (FO), the reverb feedback loop must be disabled.
This is done by shorting the junction of R74 and RP0 to ground
with a clip lead or by pushing in the REVERE CLEAR switch. When
looking at AIN use scope probe A and trigger on A.  Look for
distortion, clipping, or oscillation. It everything looks okay -
then proceed to the next section. I+ any of these problems exist,
trace back through the circuit until the problem disappears and
then look in the area yvouw checked just before the problem

di sappearad.,

ITI.D.bhaba. VGEAIN -

Aftter checking AIN, the next best place to look is VEAIN.
Checking VEAIN will verify all of Schematic sheet 2 and the W40
DAC orn sheat 7. The YEAIN test point is located to the left of
W40 on the MOM board. It is labelled "TFI VGAIN". Connect scope
probe A to VEAIN and trigger on channel B (TCE?) as described at
the beginning of the trouble-shooting section.  Look at VEAIN and
verify that it looks exactly like VBAIN shown in Scope photo #11.
Verity that the first two centimeters of the scope display are
identical to the photoi verify that the feedback taps {(centimeters -
I othrough &) go all the way to zero gain at the top of the photo

and that they move up and down completely and uniformly without

jumping or skippings verify that the audition taps (centimeters 7

and 8) look exactly as shown in the photograph. I4 evervthing

e oy ot
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(k, then procesd Lo the next If areas of each
dbyack tap are missing or they are skipping or jumping check to
it some of the modulation bits (labelled MO on Schematic sheet
e missing or shorted together. I VEATIN looks as though it's
frozern in somne waird state with no feedback tap movemsnt at all,
then check the Modulation Counter UB7 and UBB on Schematic shest
g TF VEAIN ds mi ing altogether or looks distorted, look at the
DECs on Schematic shest 7, especially the DAC at W40,

TIT D &eee AMALOL TO DIGITAL COMVERSION

frother dnto the machine, the next thing to veri
o oto digital conversion process.  The best way to v&rlfv
the &-D process is functioning is to look at pinsg 2 and 3
e comparator. Trigoer on channel B owith TCEY as described at
inning of the Urouble-shooting section. Alaso, short the
junction of R74 and RP0 to ground with a jumper. Look at pin 2 of
the CHMFOE (U2E) with probe A, Fin 2 of the CMPOS should look
identical to Soops Phobto $#1. Mow look at pin 3 of the comparator,
this shouwld look identical to Scope Photo $#32. If everything looks
bk, then proceed to the next ticrm (IIL.D.&Ld.. I+ either pin
dogs not show the correct trace then look at the followings

SME,
Verity bthat the signal looks 11
wavetorm--—that is
wilth slewing in

AMNDY O HOLD look at pin 5 of W7, an LF398 sample and hold.
2 & properly sanpled audio
A sing wave made up of small flat stalrsteps

betwean the steps. If pin 5 is not OF then verify
the timing sigrnal IS5HE, (Scope photo #27). I+ I8HEB i= 0O then

ey bhe dnput bto W7 oat pin S0 This is the same point as SIM.
4 Ok, then replace UL7.

SAR BITH: Look at the inpul bits to the two coarse DAC's, U2V and

LEE. Btarting with Bl14, look to see that each bit is initially
=t high at the ledft of the scope display then tested low (by the
ot high and low. Mal sura that the peak

i

SR, and fFinally
LED on the front panel is just barely off. Each bit will be
testad and set succesedingly further and fwther to the right. The
input bits for U227 and UIE showld be identical.

ey
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2 opin & ostill doss not look right and the circuits vou

cepel A the A-D section appear to be operating correctly, than
check the fine DAC. The fine DAL is loceted at UZ0. Observe the
output at pin 4 and compare it to Bcope Fhoto #3.  Verify that the
fime halt of the SAR process is occwring i the second centimeter
af the scope display and that the first centimeter is relatively
guiet. For olarity, the f ihack taps can be abled by pushing
REVERE CLEAR on the fromt panel. This is shown in Scope Photo #4,

I all of the above doss not bhelp, then continuwe to the nest
section where the address logic will be investigated.

IIT.0.é60e. ADDRESS LOBIC

F the StarBate output appears to be grossly distortedd or O, RO
arnd FO did not look mormal and the problem could not be found in
the above sectionss then the address logic of the machineg should
be investigated. I LO and RO look OF bt the ouwtput is slightly
distorted or has frequency response problems then go to section
ITI.D.é.f. (OTHER AREASZ) paragraph o.  The Address Logic, ADS),
is located on sheet 3 of the schematics. There is no sinple test
ar test point that can be used to verify the functioning of these
circuits. The best way to check these circwits is to check the
timing signals and thern all of the inpubse and outputs of all the
chips on R {That"s why the writer of this manual had yvou
2k everything elsse firsbt!).  Starting with the timing sigrnals, -
i b TOERZ&, MODE, MOD, TCBRl, TCBZ, and FRAS. These, or their
complemnants, are shown in the scope photos in Section IV.e Mext
check the inputs and outputs of all the chips looking for shorts,
illegal logic stabtes, o grounded signals. It can sometimes be
helpful to enact the Zero Delay (7 Delay! or the Modulation
i @ test modes ses Section

i1

sable (MOD DIS) test modes. To . ouse these
TT1.D.5, I the problem seems Lo Qo away when &ither test mode is
aenablad, then ob : the section of cirowitery that is disabled by
the test mods. Batore checking that cirvocuitery, turn the test mode
back off, so that the circuitery under guestion can now operate.

rsa Major, Inc. Marial
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TT1.0. 6. OTHER AREAZ

T+ your are
rreamalning

#

agtill having problems then check the following

A Easa

(@)  TIM (Schematic sheet 5. Verify that the SYND CLEAR pulse
(Brope Fhoto #2680 reaches pin 1 oof both U7E and U730 Also verify
that TCOR7 is always delayed from TC7 by approdimately 122

Faresec oriids.

{h 3 A0S 4 MEM (sheests 2 and ¥ . Verify that the GBM and INVERT
SIGN signals assume legal logic levels and sre not groundesd, or
stuck high, or shorted to some other signal.

C{ey ANA (sheeb 83,  Check the low pass filter and de-emphasis
circwits at the oubtputs of LD and RO. To check the left channel
look at W10 pin 8 and then at UWI0 pin 14, To cheok the right
channel look at U1l pin 8 and then U111 pin 14,

(el) ANA (sheet 9Y.  Verify the reverb fided EO circuits. Do
this by first shorting the junction of R74 and RO to ground to
break the reverb feedback loop. Then look to see whether yvou can
trace FO along threough the circuit to R90.

T11.D.7. TROUBLE-SHOOTING NON AUDIO FROBLEMS

Thie section describes how to trouble-shoot problems with the
override switches and the display. Forosome of the following
diagnostic tests you will need the test set up descoribed at the
heginning of Section I1I.D.6. (You will however, not need the
distortion meter!)

TIT.D.70a.  OVERRIDE SWTICHED

I+ the REVERE CLEAR or DRY ONLY override switches fall to work,
laok at the TAPOFF signal {(Bcope Photo #6&6) and s it the
wavefarm takes orn all of the states indicated. Also look at the
destination of this signal at the DACs and see if TAPODFF reaches
a full high level of +7.% volts., This is essential to twen off
the DACs. T4 INFUT MUTE fails to work check the INMUTE signal at
U2, check its power supplies or try swapping the chip if you have

A GBRAare.

g ey
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TIT. D70y DIBPLAY

I¥ vou are having problems with the display and the StarBDate 323
ot e r o functions normally, then proceed to the next paragraph,
I the Starfiate doss not otherwise function normally, then it is
best to check the wite counters on Schematic sheet 5 first
betore checking the display circuits themselves. This is
pecially true ifFf the display is completely blank or appears to
re jammed to display only a small part of the display. I+ the
wrid te counters appear to be functioning, especially write counter
Brits WCE through WCEH, then proceed to the next paragraph.

[Ep—
A

I+ the StarGate otherwise functions normally then the problem
is located in eilther: the display board itseld (FANOSY, the
Jjumper (J10) te the display board, or in the display logic on
Sochematic sheet 4. First oheck to see that the display board is
ting all of its voltages and grounds. This is especially
important »ooheck 1 the display is completely blamk. The
valtages to check ared  +3V, Raw Yoo ( +10VDECY, digital ground,
anc FRaw Voo Ground (DISFENDY . I+ these are ok, and if vou have

g ond weorking Starbate 323 vou may want to swap the displav

. roas and verify whether the problem exists in the display board
e i o the display logic circwitery on the MOM boaed. I+ the
problem is in the display logic circuwits on MOM, or vou dontt
know, then check the Display Muax and Display Max Control circuits
or Sehematic shest 4. sope Photos W37, and #I9 shouwld help
v when checking the Display Mux Control Logic., Note that these
gcope photos use WOH as a scope brigger. WOCE can be found at &
pin 1 on the MOM bosrd.

ITL. 0.7 0. JAMMED FEAK LEVEL DISFLAY

If the reverberator does not otherwise function normally and
possibly sounds as 14 it is oscillating then the problem s most
Likely located in the MEM, &DA, ANA or ADRE sections of the
BrtarBate {(see the beginning of this diagnostic section). I+ the
StarGate otherwise functions normally and the audio outputs

pond to changss of the input level pot on the fromt panel, then
the trouble-shooter shouwld direct his attention to the Feak Update
Logic on st t 4 of the schematics. Whern checking the Feak Update
logie circuits firet check the COMPARE VALID pulse used to clock
the peak hold circaits,.  This is shown in Scope Photo #2348, Then
check the ong-shot (U98), the comparator oubputs (U488 and USE),
and the FPéak Hold Latch (US4,

e

Servi Manual
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TIT.E. HBFARE PARTS

ITT.E. L. OBTAINING REFLACEMENT FARTS FROM THE FACTORY: Most of
the components in the Starfate 323 should be locally obtainable.
In addition, some dealers, especially overseas dealers, will have
prrchased spare parts kits from URSA MAJOR and should have even
the hard-to-+find parts on hand. I+ vour dealer dossn®t have a
part, and you wish to buy parts directly from the factory, please
e sure to furnish the following information:  the serial number
of  youwr machine: the module and revision number on which the
uumpumwnt appears (MOMIZ or FPANZI)Y & complete description
tincluding part number) of the defective part, and, if possible,
the proper URSA MAJOR part number from the parts list (Appendisx
Bty o It would also be helpful to us if vou would describe any
peculiar circumstances attendant with the failure. We would like
to be able to detect any emerging failure pattern in the field, so
that we may respond to it with & change in design or choice of
parts in futwre wunits.

PITE.2. EMERGENCY STITUTIONS: Some possibilities for

EMEr QEncy Euhﬁiltutlmnm may bhe easy for yvou to obtain locally.
Most of the logic I0s are from the 74L5 series. They can be
replaced with military versions (340.8), with eguivalent LS
versians from obther manwfactuwrers, and, in some cases, with
conventional 7400 series IC's.  For example, a 74L816% could
probably be temporarily replaced with a 74163, The DACOBs wsed in
the Starate are sorted parts and replacements can only be .
olytaimed from URSA MAJOR. The HIZOLIHME amnalog switch (U248 and UL
is sole sowced by Harris anﬁ can anly be replaced by that part.
The &4k DRAMs (U222, 29, 385 and 2370 can be replaced with any of the
T, INMOS, or Fujitsu DNFLm indicated in NOTE 1 on sheet & of the
sohemat s,

ITTLE.ZE. PABSIVE COMPONENTS: With regard to the passive
conponents, any of the resistors in the StartGate could be obtained
local 1v. A single in-line resistor network, such as those found
o MOMZ can even be replaced with discrete resistors, if care is
uwsed in soldering an assembly of 1794 watt resistors together.
Bypass capacitors are completely non-criticali the many 0.02%°s and
D.17s sprinkled around the machine can be replaced with an
equival ent part. This is also true for the 4.7uF and 22uF
tantalum capacitors. Im most instances, the bypassing is
conservative enough so that i+ the capacitor were to fail, it
cowld simply be removed.

Lrsa Major, Inc. F2T Service Manual
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Ve  BCOPE PHOTOGRAFHS
ey to Boope Photographs

1.7 Test conditions reguired for gach Scope FPhotograph are listed
to the right of sach photo. Any test condition not regquired for a
particulsr photo has been deleted. For example, if the input
freguency e irrevelant, that heading will not appear in the
caption.

2e A "Standard” front panel setting is as {follows:
Flogom = ]
Fre Delay = 0.0
Decay Time = 2.0
Override switches: OFF
L. HF, Direct and Reverbl clockwise
Imput Levell - adjust as required to get
peak level.

Fe0 LOCATION OF THE SCOFE SYNC SIGNALS.

TCRZ: TCR7 can be found at TR1 located between U8 and UE8Y. This
signal is wsed as a scope sync in most of the Boope Photos., This
':jhml is always used with an OFF CAL scope setting. To set the
COAL scope setbting set the scope to 2usec/div., btrigger on the
4«1& ling edge of TOE? and adjust the scope’s OFF CAL knob wuntil
TCE? looks as is shown in the photos, that is, with the next
falling edge of TCBE7 falling edactly at division 8 on the scope

SO EET

MCEY  MCS can be found at J13 located to the right of U77. MCIH is
oy bhe left most pin of J1I3 as indicated by the silbksoresn.
FRemember to set the scope back to ON AL when ufimq this signal.

W& WCE can be found at UPE pin L. FRemember to sel the scope
back to ON CAL when using this signal.

—-rr-y-‘r o
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#1 COMPARATOR PIN 2 INPUT
TOP TRACE: Comparator pin 2 (CMP @5)
U25 - pin 2
2v/div
TRIGGER TRACE: TCB7  5V/div.
SCOPE SETTING: 3.91 msec/div. (OFF CAL)

COMMENT: 100Hz audio input with level
display just below peak.

#2 COMPARATOR PIN 3 INPUT

TOP TRACE: Comparator pin 3 (CMP #5)
U25 - pin 3
2v/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 nsec/div (OFF CAL)

COMMENT: 100Hz audio input with level
display just below peak.

#3 TFINE DAC WITH FEEDBACK TAPS
TOP TRACE: Fine DAC
U20 - pin 4
.5v/div.
TRIGGER TRACE: TCB7 5V/div.
SCOPE SETTING: 3.91 usec/div. (OFF CAL)
COMMENT: 100Hz audio input with level

display just below peak.
ROOM 1, Decay Time = 2.0

#4  FINE DAC (without feedback taps)

TOP TRACE: Fine DAC
U20 - pin 4
.5V/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 ngec/div. (OFF CAL)

COMMENT: 100Hz audio input with level
display just below peak.

REVERB CLEAR: ON
ROOM 1 Decay Time = 2.0



#5 U32 PIN 6

TOP TRACE: U32 pin 6
.5V/div.

TRIGGER TRACE: TCB7 = 5V/div.
SCOPE SETTING: 3.91 psec/div. (OFF CAL)
COMMENTS: 100Hz audio input with level

display just below peak.
ROOM 1, Decay Time = 2.0

#6  TAPOFF

TRACE 1: TAPOFF with DRY ONLY and
REVERB CLEAR off.

TRACE 2: TAPOFF with DRY ONLY on.
TRACE 3: TAPOFF with REVERB CLEAR on.

TRACE 4: TAPOFF with DRY ONLY and
: REVERB CLEAR on.

TRIGGER TRACE: TCB7

SCOPE SETTING: 3.91 nsec/div. (OFF CAL)
All traces are 5V/div.

#7 L0  LEFT AUDITION TAPS

TOP TRACE: LO, J12 pin 8
2v/div.

TRIGGER TRACE: TCB7 5V/div.
SCOPE SETTING: 3.91 usec/div. (OFF CAL)
COMMENTS: 100Hz audio with level

display just below peak.
ROOM 1, Decay Time = 0.0

#8 RO  RIGHT AUDITION TAPS

TOP TRACE: RO, J12 pin 7
; 2v/div.

TRIGGER TRACE: TCB7 5V/div.
SCOPE SETTING: 3.91 usec/div. (OFF CAL)
COMMENTS: 100Hz audio with level

display just below peaking
ROOM 1, Decay Time = 0.0



#9 TO  TEST TAP

TOP TRACE: TO, J12 pin 6
2v/div.

TRIGGER TRACE: TCB7  5V/div.
SCOPE SETTING: 3.91 usec/div. (OFF CAL)
COMMENTS: 100Hz audio with level

display just below peak.
ROOM 1, Decay Time = 0.0

#10 FO  FEEDBACK TAPS

TOP TRACE: FO, J12 pin 5
2v/div.

TRIGGER TRACE: TCB7  5V/div.
SCOPE SETTING: 3.91 gsec/div. (OFF CAL)
COMENTS: 100Hz audio with level

display just below peak.
ROOM 1, Decay Time = 2.0

#11  VGAIN

TOP TRACE: VGAIN TP3
200V /div.

TRIGGER TRACE: TCB7  57/div.
SCOPE SETTING: 3.91 usec/div. (OFF CAL)

COMMENTS: ROOM 1, Decay Time = 2.0

#12  VGAIN WITH MC5 SYNC

TOP TRACE: VGAIN TP3
200mV/div.

TRIGGER TRACE: MC5 5V/div.
SCOPE SETTING: 2ms/div  ON CAL

COMMENTS: ROOM 1, Decav Time = 2.0




#13  LSBE

TOP TRACE: 1LSBE, U34 pin 1
S5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 usec/div.

#l14  MSBE

TOP TRACE: MSBE, U36 pin 11
5V/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 nsec/div.

#15 ELB

TOP TRACE: ELB, U31 pin 1
5v/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 usec/div.

#16 ERB

s

TOP TRACE: ERB, U3l pin 8
5V/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 usec/div.

(OFF CAL)

(OFF CAL)

(OFF CAL)

(OFF CAL)
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#17 ETB

TOP TRACE: ETB, U3l pin 9
5V/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 usec/div.

#18 EFB

TOP TRACE: EFB, U3l pin 16
Sv/div.

TRIGGER TRACE: TCB7 SV/div.

SCOPE SETTING: 3.91 usec/div.

#19 38

TOP TRACE: S, U4l pin 10
5v/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.9! usec/div.

#20  SARCK

TOP TRACE: SARCK, U4l pin 9
5V/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 usec/div.

(OFF CAL)

(OFF CAL)

(OFF CAL)

(OFF CAL)
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#21 RAS

TOP TRACE: RAS, U22 pin 5
5V/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 psec/div. (OFF CAL)

#22  CAS

TOP TRACE: CAS, U22 pin 16
5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 psec/div. (OFF CAL)

#23 DAC

TOP TRACE: DAC, U34 pin 11
5v/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 usec/div. (OFF CAL)

#24  DACEN

TOP TRACE: DACEN, U2l pin 11
5V/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 msec/div. (OFF CAL)
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#25  DACX

TOP TRACE: DACX, U78 pin 20
5V/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 psec/div.  (OFF CAL)

#26  MODB

TOP TRACE: MODB, U79 pin 20
5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91‘psec/div. (OFF CAL)

#27  ISHB
TOP TRACE: 1ISHB, Ul7 pin 8
TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 msec/div. (OFF CAL)

#28  SYNC CLEAR

TOP TRACE: SYNC CLEAR, U72 pin 1
5v/div.

TRIGGER TRACE: TCB7 5v/div.

SCOPE SETTING: 3.91 usec/div. (OFF CAL)
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#29  TCB1

TOP TRACE: TCBl, U51 pin 10
5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.9l usec/div. (OFF CAL)

#30  TCB2

TOP TRACE: TCB2, U74 pin 1
5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.9l psec/div. (OFF CAL)

#31  GAIN MOD PROM ENABLE

TOP TRACE: GAIN MOD PROM ENABLE
U97, pin 12 '
5v/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 uysec/div. (OFF CAL)

#32  GAIN LATCH

TOP TRACE: GAIN LATCH, U6l pin 11
5V/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 msec/div. (OFF CAL)




#33 DELAY ADDER CARRY IN

TOP TRACE: DELAY ADDER CARRY IN
U63 pin 7
5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 usec/div. (OFF CAL)

#34  ACB

TOP TRACE: A<B, U97 pin 13
5v/div.

TRIGGER TRACE: TCB7 5V/div.

SCOPE SETTING: 3.91 usec/div. (OFF CAL)

#35  DAC OFFSET

TOP TRACE: DAC OFFSET, Ul9 pin 1
20mv/div.

TRIGGER TRACE: TCB7 5v/div.

SCOPE SETTING: 3.911usec/div.; (OFF CAL)

#36  COMPARE VALID

TOP TRACE: COMPARE VALID, U96 pin 10
5v/div.

TRIGGER TRACE: TCB7  5V/div.

SCOPE SETTING: 3.91 usec/div. (OFF CAL)




#37  DISPLAY MUX CONTROL BIT ¢

TOP TRACE:

DISPLAY MUX CONTROL BIT @
092 pin 14
5V/div.

TRIGGER TRACE: WC6  5V/div.

SCOPE SETTING: .5ms/div. ON CAL

#38 DISPLAY MUX  CONTROL BIT 1

TOP TRACE:

DISPLAY MUX CONTROL BIT 1
U92 pin 2
5v/div.

TRIGGER TRACE: WC6  5V/div.

SCOPE SETTING: .5ms/div. ON CAL

#39  DISPENB

TOP TRACE:

DISPENB, U99 pin 20
5v/div.

TRIGGER TRACE: WC6  5V/div.

SCOPE SETTING: .5ms/div. ON CAL




APFENDIX A

This appendix contains all of the Factory Field Service Bulletins
o ECD s released for the Starbate 23,0 Each Bulletin describes a
remecdi al procedure for o a specific problem or describes a hardware
change necessary to implement an improvemsent in the machine
design. There is cuwrently only one Field Service Bulletin

oy e

released for the StarGate 3035,

Bulletin #1 -~ Intermitbtent Clicking Sound
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URSA MAJOR, Inc.

Box 18, Belmont, MA 02178 @ Telephone (617) 489-0303
Telex: 921405 URSAMAJOR BELM

F2F FIELD SERVICE BULLETIN #1 13 March 1984

TITLE: INTERMITTENT CLICEING SOUNMD Fage 1 of 1

BYMFTOMS: Infrequent, occasional clicking sounds, mostly
cecowrring only with signal present. The clicks may or may not
also be reverberated by the 323, Sometimes all the Input Level
LED’s on the front panel display will flash when a click occurs.

UNITS AFFECTED: Serial Numbers 301-323. All units shipped after
13 March 1984 are O and do not need attention.

FROBLEM: Occasional glitches on FROM U71 output pin 11 cause
erroars in ADC or DAC operations at some input signal levels. Ow-
solution to the problem is to eliminate an IC no longer used, and
to jumper a signal around it.

REQUIRED MATERIALSI:

1. 16 pin DIP plug with pins & and 7 tied together, and with no
connections to any of the other 14 pins. Such plugs are heing
provided with this FSE. I

HOW TO CORRECT THE PROBLEM:

1. Remove the AC Cord from the 327 and unscrew the 11 4-40 screws
that secuwre the top cover. FRemove the top cover.

2. Miewing the FC board, with the front panel facing your stomach,
locate IC UB6, located at the right rear of the board, near the
power transformer.

3. Using an IC extractor, or small screwdriver, remove this IC USé
(an 74L825%) from its socket and discard.

4. Insert the DIF Flug or DIF Header provided with this FSR in the
socket, with the dot toward the rear of the unit. Be careful that
the dot end is toward the rear, and that you align all 16 pins
before pushing the Flug in. Be swe it is fully and firmly seated
in place.

e Fut the top cover back in place, and secwe it with its 11
SO BWS.




APFENDIY B FaRTES LIST

soqpe ey o
k]

The following is a parts list for the Starfate 327. It is
intendad to help vouw should vou ever have to replace a part or
- arder ome from bthe factoryv.

gy oy
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AFFENDIX R
Farts 1ist

STOCE NQO. FaRT LOCATION ary

RESISTOR 5% 1/44W

2010108

20101048
E01-0122
201-0464
201048865
AQL 0569
2010572
2010606
201-0721
2010844
2010845
2010844
B0 -0347
2010848
2010849
2010850
EQL-08&T
2010868
2010867
2010868
2010869
F01-0872
2010875

RS, Rb. K7, RS, R7,
F10, R18, R38, RY1,
R11%, R114,R115,
Ril1ld, K159, K160
R94, 94

RE5, R163

RE

K75

R1SE

R77R89,R 93

184

R76, RB&, K111
RS

R1O%S, R106
F156

F10O7
RE7 , RBE
R19, R39, R70
R27 , 47
R17, K37, k69
K151

K152

1S

K108

Rz

Fi71

g s pe bbb ol BY £ B3 R b R ke £ 2 D = e it BY R)

RESISTOR 1% 1744

2OR - OO 1. 00k CORLLR2,RE,R4,R118 13
K119, R120,R121,
Fi24,R125,R126,
R127, R15S
RODR-00B7 4,001 R101, R103 @
ROD- 0P 10, Ok R11,R12,R13,R14, e
R1%, R1b, RE1, RE2,
(BT, R4, RES, R,
RS, RS2, RE3, RS54,
RES , RS0, RS0, K72,
R75, R78, K79, R8O,
R4, KR9S5, K97, K109,
F1T1,R131
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2.7k

&l s

1éa 2

L Y

2u ATk

HhO1/72W

100

NETWORE (81F)

ORI

NETWORE

BFIN

W B

8FIN
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Major, Inoc.
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b st

(DI

GLIAD

10, O

A

BEG

LOCHT TOM

FE7,R1IE9,Rlé61

F14,

F140,
2108 R1ma

Ri44, K146

5, f-' -

o FAT, ﬂ&q R7a,
134, flﬂ’

REO, REG, Feéid

Lo FRa1, RED

o, F 4‘). RES

REB . R48, Rad

R2Z.R4A42,R61

R2&H,R29,R4b6, R49

F&E, Ré&T

24, 44, R63

RLILZ,RIZ22,R1E3

Frl 28

Rel, RER

SEReL

F0

RLIOL,RIOE, K103,
R1I04, R1I05, R104,
107, R108,R109,R110

FaNE , NG FINL O RN L,
FNLZ,RNLE, RNL4A

BN RNGZ , RN
N 1 RNLS
RNﬁ,LN&

N4,

—rmwr
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SOLID DIFPED

RuF /16

&4, Fuk A8

M ELECTROLYTIO

4. FuF I35

DEOOUF S EEY
YOuUF 716V

220F 25

Y

FYLENE AXIAL

NN u ] S A

1000RpF /2. 5%

DIse

2L uf SIS0V
o AU/ TOY

2 Q04T 1EODY

rsa Major, Inc.

LOCATION

RVL, RV2,
VI

vy

RV, RV,

Coe, G100, 104,
LJHJ»U149yCJ50
CH3E, CHE, 074,075,
Le9,0151, 0132

09,010,018, 031,
CEb, CED, CoH0

CHO, Ce1

L1196
C128,01E0, 0131, 0198

CED, CHE, 0EE, CRE, OR7,
et _(?J (l“:,blﬂ‘
La.

-4, C11-C13, 015,
CIW ‘‘‘‘ CR2, 024,085,027,
“ﬂu CEE-C ﬁ55C37,CEQ,

v“(4& 1,004, CH5,

0118
C7,08,014,016,017,
T R, CRE, C29, 036,
CE9-Cal, 047, G4, CED,
C?}‘Céliﬁmhuag4 Cav7,
OB, C72, 076079, 0106,
CLi9-C122,0132-C144,
£148,C1E5-0185, 0187 -
G191, 0195, C198-0207,
CR10,C211,0213, 0714,
CRLE, D03, O304

$194gh19
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STOCE NO. FART
Cak, STACHED PFOLYESTER

BT 0BG PR R LR IR

CAaF, MONOLYTHIO

L0004 U SOy

DIGARES

4100154 NG 148
4100155 1MAO04
4100154 INEA0E
A2 L0140 PRNATEEN
A RT- T EE IN&2AT

O5CTLLATOR

431 -0TF 48 8. 192MHz

LED" s

45208173 TL Z/74. RED
4520814 T1 %74, YELLOW
4520815 TL 374, GREEN

LED, SEVEN SEGMENT DISPLAY

4HO-048

IC s, DIGITAL

47001 é& 1 VALB0O0
A70-0162 TALEO4
471 -0L&E T4
47001 &4 TALSO8
: Q]&W TA4LEG14
- TA4LGT4
) T4LG5E85
' "”XH T4LGHL
4710168 Va4LEE

Ursa Major, Inc.

LOCATION

A, Ce9,C70,071,

C7E

08, Ch, 064, DB, B9,
CH0, CYE-C97, G101,

f1ﬁﬁ.£130 """" Cll?"

21240187, CE05, Q04

D17 -DNEo
Di-DB, DL, 014
D1R,Din

D15, D&

DY, 010

L&S

DE.DY, D10, D11
Yo, DV
D1 -1

DIL-DT7

UsL, U9S, U9y
U4, Ubs, U8, U4
Lima

UG

Las

LSs0, US7, USs
Uag, Uss, Ue”?, Uaes
Las, ust

Lues

e

225 Bervice Manual
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STOCK N,

4700214
A7 OO0
470-031 &
470~0517
470-0492

FROM" s

[O2ETHIG
D810
0811
0804
DPnE
DR
Op0n7
QRO
Q0

M.EB.

DAL =

4@ BT

N.E.

RaM

BGE-0T 6T

o

SaR

510~-0174

E5

FART

74LE1E8
TS 1 EE
74Lﬁ163

VﬂL T?B
FAHEETE
7TaLBE74
74L5393

=828
28L.23

"QH~T1‘

g g s oy
e o

2764

These parts are availlable

DACOBHE

Thie part should be obtained

(it is sorted).

16Ex4
Dynamic FRAM

TMS-441 615 (R
MEBLI416-15 OR

IMSER620P--15

AMZE0ZE

Urea Major, Inc.

LOCATION

39, U100

U74, usgo

WEE, USS, U752, U7E, U7sS
Uiol

=g, Ust, ugn

L0

Uas

Lo, U70

b0, Ubl

U21, Uss, uss, U“& use
U4z, uas, s @.u
U82,u85, L87, usa

W71
U477
U é
U7é
W77
U768
u7e
Lige
LY

LRo, UR7, USSE, U0

W22, 029, USE, 57

Li41

sy

A2E Bervice Manuwal

a1y

oo LR R o e e (RS RS

from Ursa Major only.
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STOCK NO.

DISPLAY DRIVER

.
B/RO--0354
Sa%

~ LI5S

VOL.TAGE

HEL-0182

A
RS

HES-04737

COMPARATORES

5400568
H40-0T7F8
SAMPLE + HOLD
545-0199
ANAL.OG SWITCH

SO 200

SHED-0T7 68

QF—AMF &

55 - () 1 S8
- 0203
S0 357
e ()57

SOCKETS, DIF

HEHO-01 48
Eé(~ﬁ149

HEH0-0816
SOCEET,

HH1-0151

Ursa Major,

ja g

FART

LI B
UDN-

280548
29814

REGULATORS

LME4OT~15 OF
MC7BMISCT OR
UA7E LSk
LMEZOT-15 OR
MC79LS0T DR
UATT 15K
LMIEZEK

CMP—-O8FZ
LMEES

LF398

MCL4OEIR0F
HI~201H8-5

b”"ﬁtf*
TLOT74CN

MESEEZENM

TLO7T20F

GBpin

14pin
lTépin
E0pin
18pin
28pin

CAFPTIVE DIF

Lépin

Inc.

LOCATION

LLox
U102

U105

Uio4g

Ui

UES
Ués4

w?

W
URb, Ust

U2

Wa-U7 UL G~-ULE, UE0
Ui, U8, U7, U015, U1e
WUi4,Ulé, UR2E, U248

J10

o gy

2% Bervice Manual
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[t

STOCE NO.

SOCEET, MISC.

Gy 0052
SEE-0192
HHE-05T71

FUSES
5650195
B0 154
TRANSF ORMER
5700788
5T O-OBT
CONNECTOR
57 4075

57 b (17 45

57 & 075
578027
BET-07 84
WIFRE

HOO-DERE
LOO-DEAT
SO0-05E 1
SO QHE D
HOOD ST

HOO- G5 6

Urea Major,

FART

TO-22E0
Fuse Clip
TOZ

Bl
BaG

« 7EA

2.56

118V

TISB/2730 V

100200V

Froro Jaock
PELER" Male
"YILEY Female

LOCATION

Ji1,3132
Fl FLl,Fa,Fa
Chassis Mount

Fz

F1

IS, Jb,d7
I3, 04
J1,02

Fower Feceptacle Chassis Mount

Water, % pin

White
15,8 inches
Black

20 AWGE

16.0 inches
Red

20 AWG

2.0 inches
Black

20 AWG

2.0 inches
Gireen

e AWNG

2.0 inches
Gireen

20 AWG

J.0 inches

Ing.

JIE

FC

FeE

L

#1

#7

g ey oy

Sout atlr St

Service Manual
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STOCK NG,

TEST FOINT

&H1O-0784

WIRE JUMPERS

&10-0813

FOWER CORD

GlE-0264

FIBEBON JUMPER

HRO-OTé

SWITOHES

&HEO-OTEE

5L 0045

B8

FaRT LOCATION

Wire Loop TE A TR
Test Foint

White L1111
« 7 dnches long

American, 7.5 feetl

CARBLE

1é& pin J9
.0 inches
both ends up

5 abtation H4-87
4 assmb. switch

FER Mount,

with buttons

Voltage e
Selector
switoch,

FOEBE Mount

16 position
digital rotary
switoh

5183

BUTTONS AND KNORS

&HAD-087 4
&80T RE

H46-OTTE

@ &7 P4

Ursa Major., Inc.

Black Switoh Buthton
Light Grey FErnob with
Matte Black Sides
Blue EKnob with Matte
Black Sides

Fed FEhnob with Matte
Black Sides

e o

2% Service Manual

&GTY

ia

11

14



STOCK NO.
SFPACERS

HET 0800

EHEE-0801

MISC. HMHARDWSRE
H&HO-O217
HHO-0218
&0~ D2 19
GOHOORR4
EbO—~02246
G bO-0448 4
beO-0447
H&HO-0449
HEO 0589
s AT
bbHS-07F]
HBO-0450
LHBO-OFEE
&HBO-0688
68502
HBE-DHB G
L0236
LG E-DRO0
HRE-Q2EY
T 2m4
7 (:) i Tt t_) GU '.”‘

7080282

7080423

Ursa Major,

E( —— (‘}

FART LOCATION

Mylon, Hesx
L A0E inches
o532, M/F
Nvlorm, Hex
2.817% inches
G52, F/F

508, SOB

506, S0R

Machineg Screw, Fan Head
440516, Black

Machine Screw, Fan HMead
J-bBuS/ 1 b, Black

Machine Screw, Flat 82 degree
4-40xES/ 16, Black

Machine Horew, Fan Head
H-F2x1/74, Black
Machine SUPQW,
b-REx1/2, Black

Farn Head

Machine cw&w, Fary Head
4400 8/16, Rlack
Machine Screw, HexCap

bH-R2xE/8, Black

Machine Ucrmw, Fan Head
b-22wE/ 16, Black

Machine Screw, HexCap

#4 E/1é6 sheet metal screw
#2 EZ/16 sheet metal screw
Esrna Mut &-32

Esna Mut 8-32

Esna NMut 440

#4H Internal Star Washer
#é& Bplit Lock Washer
Right Angle Brackel

Fower Receptacle Fin
Crimp Terminal
Terminal Ring.
#Hé, H22 AWGE
#4 Nylon Washer TOZ20 Case Insulator
Flat Nylon Washer

TO-220 Voltage Regulator

Insulator

TO~% Voltage Regulator

Insulator

Crimp

Inc. Z2% Service Manual
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PR AR R s

STOCE NG FalRT LOCSTTON aTy

HEAT SINE

FAEG-0ETO TO~% Chassis Mount Heat Sink i

FRONT FPOANEL MASE

TR RS0 3

polyvearbonate, Malti-Color 1

FRONT FAMNEL WINDOW

AT AL clear plastic 1

BUMPON (FEET)

FAE-OREE sojuare, black 4

SHEET METOL.

TERQ- T EE Chiassis
; VT G4 Feont %
P (3T A Bottom Cover
TEQ-OE1E T Cover

i i pea bt

T35 VOLTAGE REGULATOR COVER

7EE-0572

TR OEEG

5 Lover 1
o Sorew Cowver 2

FORER SWITOH SHIELD

TEE 278 1716 clear, plexi, 2.0x1,7% 1
with 90 degree bend

MIGC.

Ol Ohwrmer s Marnual

Qe uick Reference Card
700854 Shipping carton
TEO-0OT7 06 Faclking foam

i bl et e

rsa Major, Inc. S23 Service Manual




AGRAME AND SCHEMATICH

3
b d
Y

APFENDI Y . BLOCK T

2, Crucial if vou are trving to

o conventions were used in drawing

froam 1 Loto right and from top to
st sheet from the left and leave each
Lo Whenever a signal enters or leaves a sheetb,
5 name and the sheet number

2. of o

Mresmatics., L.
e om. AL signal
sheet {from the righ
itodis clearly marked with the signal
of dts souwce or destination., Connectors, ie JI73 etoc. are shown
v marrow vertical rectangles with the pin numbers weitten inside

HERITY o The sigmnal mnamne and its imation sare listed Lo
the side of the connector. The d "Fart
O

The following are additional motes about the schemabics:

on Bohematic shest 73
108, C1o9ws and RV,

1. e following components (shown
been oe Gy Ri485 014

FAE

B foroces

current sofbtware revision of PROM O8O0
. EEF Y This signal is located at U711 pin 11,
sheal 7).

1 R ]

e U84 has been delested from the machine. This is indicated
1 o i ios (sheest 2. I earlier numbered machines {(serial
21 sed o with oa black DIF b = that shorts

é Machines aft serial #IZ28 have no jumper

o have no socket at all. machines do
e ted together.

Mote

1

mervioe Manual

Majon,  Ino.




REAR PANEL XLRs

FRONT
PANEL LEFT RIGHT LEFT RIGHT TIM TIMING 5V PWR
CONTROLS INPUT  INPUT OUTPUT OUTPUT (SHEET 5) // igil:zl;s b |eisv (SHEET 11)
¢ ¢ T A & ADS
INPUT
LEvEL [YA——>] ANAL ADA cMP MEM
Low (SHEETS 8,9) > (SHEET 7) > (SHEET 6)
FREQ. -
EQU. ” LO
HIGH RO
A
FREQ. {4 —| -
EQu. o« FO | BO-BI4&SN
< I6 16
REVERB vg__,
| RATLVL GAWH,B / ADDRESS I
y INMUTE 1 ‘ 78 B7-Bl4
proGRAM | O Y/ =D ADS ADS
(SHEETS 1,2,3) 58%{) {(SHEET 4)
/
PRE DELAY % =) gg'L%.ER
/ U
REVERB / 7
DECAY O|= 7a D 73 >l
DISPLAY
INPUT CONTR
MUTE [o7® = ONTROLS
DRY 17 — DisP
ONLY (SHEET 10)
REVERB
CLEAR e >
* + FRONT PANEL DISPLAY
REAR
) @) O| PANEL
JACKS

INPUT DRY REVERB
MUTE ONLY CLEAR

STARGATE 323 DIGITAL REVERBERATOR
SYSTEM BLOCK DIAGRAM



MODULATION GAIN MOD

RATE LEVEL RATE COUNTER MODULATION CONTROL GSN
FRONT PANEL COMPARATOR AND PROM COUNTER PROM LOGIC
SWITCHES SNMODEN TCB3-7 SNMODE
PULL-UP PROGRAM _ RATLVLL > == GSN* GSN
PROGRAM @g%o RESISTORS [773 ¥ (TO THIS SHEET) 78 Y Mc g-12 MC 6-12 2 (-~ TO MEM
AND . £ L Y
a GREY PREDELAY 13 7 72 P
PREDELAY E}#={> SV
TO THIS SHEET
a CODE 4 ¥ (TO THIS SHEET} RAM MCCK L ,___GAIN MOD PROM ENABLE
CONVERT PROG 7o A CLR 7%
Rsvr-:ma‘E)gg‘.> Losic  fA=d REVERB DECAY y T
DECAY s ¥ (TO THIS SHEET) / .
¢ TCB7——J * 1 4 PROM \
MODUL ATION M3
DISABLE |-
TEST SWITCH D
CONTROL —A—DICOMPARATOR|
8 GAIN
FRONT PANEL . AND
SWITCHES Mcg-8 L can | ToA08
- T0 ADS 9 CEILING
INPUT MUTE E '[ {SHEET 4) , GAIN PROM SELECTOR
PULL-UP 1 T8 3-7 === )
RESISTORS S 7 ]
DRY ONLYE -} AND oRY = TO TIM PROGRAM ==& CSNE_ A
INVERT 8 RCLR
LOGIC REVERB DECAY =—F—=3
WRITE ADDRESS ROW/COLUMN MC6-12 ) Tce2
REVERB B INMUTE COUNTER MUX TcB
CLEAR »T0 ANA DELAY ADDER
WRITE
REAR PANEL ADDRESS | , WRITE ADDRESS PR
JACKS
6 8 DELAY MOD. DELAY DATA ‘s
. - X PROM REGISTER ADDRESS
—>pP LR SEL , ) > 1O
/ , DELAY :
ZERO TCB2 —) 75 7S
WRITE ’
ADDRESS |-o"%-
TEST D> cLr
A
DELAY PROM
TCB2-TCBY == OELAY = i
Bz * 2 TO THIS SHEET PROGRAM =77 " | Fear B CARRY OUT
FROM TIM , SWITCH b LATCH
PRE DELAY ==} 7 =
TCBI_(MAIN SYS.CLOCK) o et
FROM TIM o T8 2‘7=?é=9

STARGATE 323 DIGITAL REVERBERATOR
ADS-BLOCK DIAGRAM
(Schematic Sheets 1,2,3)



PEAK HOLD

LOGIC
TIMING SIGNALS PEAK HOLD
FROM TIM / N LATCH CLOCK
/2 V
Facs
LEVEL
FROM A<B
MEM
A
8
PEAK HOLD
LATCH . B DISPLAY MUX
PE AK
COMPARATOR EEC?L
/ / _/
8 8 /8 /8
PROGRAM
AL 74 D'
PRE DELAY
/'4 l’>
REVERB DECAY
4
SW
73 >
14
DISPLAY MUX we /{ 1 SEL
CONTROL LOGIC
WC4 -WC6 / SELECT ||
3 2
WC / __WC2-WC6 [
FROM /5 5
ADS
(Sheets 1, 2,3)

DISPLAY PROM

2764

SR

ENB

?

DISPLAY

ENABLE !
LOGIC

STARGATE 323 DIGITAL REVERBERATOR

ADS—-BLOCK DIAGRAM
(Schematic Sheet 4)

DATA

DISPLAY
STATES

DISPENB

DISPLAY

v

DG



TCI{>&

TIMING
TIMING TIMING PROM
] COUNTER y PROMS LATCHES
SCXTAIA_TOR / » / *
OSCILL TRt
l —» TCBI
G /
8.192 ——————— ##:b %&::@) | =— :=D TIMING SIGNALS
MHz 8 8 16 4 TO ANA
/ » ADA
| MEM
ADS
AG

REVERB CLEAR ————»»

TAPOFF SELECTOR

DRY ONLY ———3»

TAPOFF

DAC SLOT

ADDRESS COUNTER

| -

?é=:> TCB2-7CB7
6

TCBI

STARGATE 323 DIGITAL REVERBERATOR

TIM-BLOCK DIAGRAM
(Schematic Sheet 5)



SAR

CONTROL ,

FROM TIM /2

SN

FROM THIS +
SHEET

CMP

___>

FROM
ADA

INVERT IF

NEGATIVE SIGN

LOGIC

SAR

FROM SIGN MOD.
ADS (123) INHIBIT TEST
GSN SWITCH
FINE . |
. ‘
AUFFER OUTPUT
SIGN SN LATCH
+— >
TO THIS G OUTPUT LATCH
%%91 S SHEET . CONTROL
LOGIC (FROM TiM)
L S
7 SIGN SIGN SIGN
FINE BUFFER /{2 | SIGN | SIGN_ 10 ADA
CONTROL A
FROM TIM £ DATA #:b Bo-14 TO ADA
8 /15 B 5 15
COARSE 15
TO
PTen Y B7-14 ¥ ADS(123)
j8 8
MEMORY
COARSE
BUFFER CONTROL 1{;2 I6K XI6
FROM TIM
ADDRESS L
FROM ADS (123) 78
MEMORY CONTROL L
FROM TIM 73

STARGATE 323 DIGITAL REVERBERATOR

MEM - BLOCK DIAGRAM
(Schematic Sheet 6)



OFFSET
ADJUST

S & H CONTROL

FROM TIM
(Sheet 5)

COMPARATOR

BUFFER

CMP
AIN FROM ANA (T0 MEM)
(Sheet 9)
’ EA%NM OUTPUT
INTEGRATORS
(Gé":z‘ef’;‘))’“ ADS MEM TIMING
A SIGNALS 74 '1-_8 ANA
ADC/DAC (Sheet 8)
SELECT CURRENT ¢
FROM TIM TO VOLTAGE
CONVERTER RO
COARSE Iour f o o— — (Tsoh A!;Lg)
DAC #1 & < ; o ee
O—r
%—ﬁ c;
: FO
LEVEL ,, COARSE _4 DAC S a
DAC TO ANA
FROM I DAC #2 MUX DEMUX (Sheet 9)
MEM - =
TO
r-l-)llg:lCE >Te51 Only)
15 BIT
CURRENT
OUTPUT DAC

TAPOFF +i15v 1
FROM
TIM

STARGATE 323 DIGITAL REVERBERATOR

ADA -BLOCK DIAGRAM
(Schematic Sheet 7)



LEFT
INPUT

RIGHT
INPUT

FROM ADA
(Shest 7}

Lo
FROM ADA
{Sheet 7)

RO
FROM ADA
(Sheet 7)

(Sheet I)

INPUT
LEVEL

FIXED EQUALIZATION

B

PRE EMPHASIS

2.1 kHz
9.8 kHz

FULL WAVE %m‘-;‘s-
/ ——————

106 Hz RECTIFIER

WPF (Sheet 1)

LF DECAY HF DECAY
-74‘—? -
LPFI
15 kHz AIN
_<_k< —» T0O ADA
14-482 Hz 3k-48kHz {Sheet 7)

LEFT
OUTPUT

22Hz ABKHI -
—_—
9 kM2
DIRECT &
MiX > I
1L 1
+ |
DE EMPHASIS
LPF2 : OUTPUT  DIFFERENTIAL
Y | MIXER OUTPUT
REVERBQ _ |
MX 3 : | -
I
4- ' |
|
I i
| |
| Sl
| ¢DIRECT
' J MIX
LT
DE EMPHA
TT) E SIS ' OUTPUT DIFFERENTIAL
™ i MIXER OUTPUT
x I
REVERB 2 |
MIX b4
1

RIGHT
OUTPUT

ANA-BLOCK DIAGRAM
(Schematic Sheets 8,9)

STARGATE 323 DIGITAL REVERBERATOR




DISPLAY

STATES /
3

3T08

DECODER

(lovDC)

COMMON
-%8&{) ANODE

DRIVER

DISPENB

DISPLAY

DATA / SEGMENT
= 75 | CATHODE

DISPEND

LED CURRENT

—

STARGATE 323 DIGITAL REVERBERATOR

DRIVER

I LED

CURRENT

L J //
/8

3.3K

~+

CA

DIGIT
LED
DISPLAYS
COMMON
ANODE

DISP-BLOCK DIAGRAM
(Schematic Sheet 10)

y

CA

DISCRETE
LEDS




15
OR
230 VAC

POWER &
VOLTAGE
SWITCHES
AND FUSES

DIODES,
REGULATOR, |
PROTECTION

CIRCUITS

L s
RAW V. (I0VDC)

——————» <45V

BE R

DIODES,
REGULATOR,
PROTECTION

CIRCUITS

> +I5V

————————® -5V

IR

STARGATE 323 DIGITAL REVERBERATOR

PWR-BLOCK DIAGRAM
(Schematic Sheet Il)



PROGRAM MODPLATION
F'm\SHI.@ 74 RATE COUNTER,

475y omeo3 +oy
28L22 i“r:gi‘ MODULATION RATE
Ul 4l 3 QUNTED
RATLVL a7 "" THSE
from SHY ﬂ % u1s
LAS b  Qbfin +5V
Moo 3 c  acH2ac
1IN @@ I s @l o] 7157t
A2 k) 36 @Afac !
A % Ld ¢ PST
: AP Qp e Is L P
mram wg 1 -1} ¢ Y37l g
15 N ‘ 74L804 n 8
.2 L MCCK
; 07\/V L v >cuz§ N CMEOUIATION COUNTER CDCK w7 Sheet 2
30w
, 3
164wV resr msa’o +sv
< BT TCB7
Lrom SHE  (purid = 3126 > To 03
(Tim) (e pusee)
FROUT OEL SWiTH | 33K
< : .
PRE DELAY ‘ .
cs2 !
GReY CODE SWITCH Ty ! oo 1“[' ) 70¢
W (Tawean G4) | g: ’3{>c'7' WARE o, 7054 8
FRONT PAVSL SWITCH I LT Ve
A / e 3
INPUT MYTE & T o D207 AT NATE — e SW) To SHY
: 225 U4S
reae IS n CHO DROP $ asv DRY Y
PAVE!
B e o
- [afvrivi ]
INK U esv | PO RNTI i #/o RN/
cunsss R e REVERB CLEAR | 55| TRl
FRONT PAMEL SwWITLH HE 34 705 FRONT PANSL SWITCH i I 7YY ,
DRY OULY . 2 3 4 DRY OwLY 2 5.6
g o5 SioF g 56 <3/
reak Jb 257 rean J7 22:": uss
. Kive _gu. (HO DWOP l m;,_ . e CNO pRop lg
- VT Tip . - b l"m
SwireH o SUnTCH q————;—"l w ' ASr A V!
K | l K CHACSS - s &S v 27 FER 8¢

omssis Ti7

323 (ADS)  SHEET / OFl2.

oPTINAL Livk V
CAS IS chBcwo n/G/es




[]
xd o ERMPOLEN * 74300
sz 1 R3 ) NaSHT GAIN M3D PROM ENABLED 1/ .
MOBULATION CDUNTER BITS T C3 SUSEL ' _ASB | '
S MGz Yo s
RMIZ . ¥ af py 7 " [; —
b A Swonf fiLt , SELECT A
r’:v -: %‘;ﬂﬂ/ géll\l MODVLATION i : _3] Ugé . ~5Mm ' Jow * Select GNM WD, PROM
: L §=L '6 Jm '_F 7 m%s”‘ f_’-& ﬁ
$32:x 0 -
i ::f,“- 74123393 3 — = gt (uem) | —aus N
[ S Y Ugi__|s a3 ——Gny B U7 74385
e 12 AW g [12] (NWEZ) 7
MLV 1 2acie 26 fru Ewd, 2 ST wl% NOTE |
MpugoN 208 S ne fwvi oo e S w182 Mteruale pact
DEARLE ' mesoy 2)jap 28k [or— M1 L e 1) is 2732 ©
A
TIourey \ 5a-1 ;gghm:,:* 13w L - 5, ,
Cla. 1o draile (PP swRy, . ] H ] FlE OTE 2
moduistion X 53{\3-—“ M3 ey 741500 J 15 coupraTor, FC uss Deleted
g q .3 tom Scwil Us,
301 avd Up.
Er ECo w)
2908333 (R ")
V88 0|2 d—ne1
[ M| ““—J
fes A
A 1 00, CARTE .
-
use i hcaA MoDIS
K 2 ' |j
Froa 1k 19A mcp Faom SH]
i Loy
. ST it
f,sv T 1
EE I ! 1 1
2 I E ¥ sz 7h886 A5
ML 23 1:::>:' ,: 2 3 FromSHE, .
gurrgies L AdgALLEE — e aw (ey=t=2% = Plo st
—4«: a|L 3 ProGRAN by 2V o, TeSH7
M .i £y L—:% j AR '
Lt 1 w (AOR)
Sl 9
‘ w.su
, > ,
o 8 : REVERR DECAY
o O s P
3 ez
B | eip ol
»-—-C-S3 ! £ K¢
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