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FOR STEREO UNITS AND SYSTEMS:

Crosstalk is measured € gain reduction threshold. While measuring both channels
for equal levels, disconnect left ch. and ground the left ch. input. Measure left-
ch. output for any residual audio over and above S/N ratio figure for left ch.
Ideally below readings should equal S/N figures. o
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Introduction

1.1:1
Competitive stations as well as recording studios, etc.,

may demand more control of their audio-signal.- CRL has created

the SPP-800 for these demanding applications. The SPP-800 is a

true multichannel audio processor. This device processes the audio
thru two paralléllgain control bands. These two'gain control stages
are separated by gentle 6db per octave slopes and utilize Operational
Transconductance Amplifiers as the gain control elements. These

OTA gain controllers are controlled by CRL's proprietary analog

- computer modules that select, based on average level and transient

content, the proper amounts of AGC control as well as transient ex-
pansion of the dynamics. In other words the SPP-800 can éctually
increase the dynamics of the transients while placing the overall
level under automatic gain control. These two parallel bands can
then provide very large amounts of dynamic equalization if set to

do so by front.panel controls. This dynamic equalization is achieved
without the squash, pump, and suck of other multiband designs and in
fact can provide a more dynaﬁic range than was perceived in the
original material. The SPP-800 allows the signals from the two AGC
bands to then be mixed together via algebraic addition thru a
ratiometric control pot. This allows you to control the output of
each band by plus or minus 6db. The AGC action is gain freezable

at the users discretion. CRL's stereo strapping circuitry is very
unique duc to it's ability to prcvent dynamics from intermodulating
between channels while allowing long term AGC action to have contrcl

between channels.,
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SET-UP
Initial Switch Positions

2.1:1
Front and back panel .controls will now be set for the starter/calibrate

procedure.

Set controls as shown by the following:

Set G/R to -6 Set EQ. to flat Set GATE to Set OPERATION to
(12:00) "on" "M" (medium)

Set pink noise gen. to
"off", See note.

-
[©0o00 WP
PlCENE, 9 10

/4/ 7o

Set input calibrate Set output to "O"
fully counterclockwise
(20 turns)

BACK PANEL

Note: The pink noise generator supplies a signal that may be used to
calibrate other CRL processors etc. Also note that for most
applications, direct hookup, STL, or Telco would require a zero
setting of the output control. However, some stations due to
technical layout may wish to use the -10 or +10 output setting.
Please be sure you don't overdrive your STL or Telco equipment

with the +10 setting.
2.1



SET-UP

Interconnections

2.2:1

The SPP-800 can be wired for balanced operation (fig. 1) or
unbalanced operation (fig. 2). Determine if your system is
balanced or unbalanced and.use the appropriate diagram. Note

that the left channel instructions apply to the right channel also.

SPP-800 partial back panel (fig. 1)
LEFT RIGHT
Input Qutput Input Output
+ - GND GND + - + - GND GND + -
%, © Q¢
e s S S
. , v v - 4
Balanced audio Balanced audio  (Same) (same)
input from console, output to Telco,
or other audio STL, recording
source at OVU. * equipment, etc.
SPP-800 partial back panel . (fig. 2)
LEFT ' . RIGHT '
Input - Output * Input Output

N\

038001008000
o e - HE

Unbalanced audio Unbalanced audio (same) (same)
input from console, output to Telco,
or other audio STL, recording.

© source at ovU, * equipment, ctc, **

* Make sure both ends of your audio cable sheild are grounded.

#% 1mportant! For unbalanced opcration the (-) output terminal -
should not be prounded since this is an amplificer

output and is not transformer coupled.
L)



Set-Up
Calibration

2.3:1 ‘
Set audio console or other, program source for O0VU output.

Apply power to the SPP-800 at this point.

With a 0 VU signal the SP'P-800 can be calibrated. Note that the
signal used Lo calibrate the SPP-800 should be your typical
program format. Using a small flat bladed screw driver begin

to rotate the left channel calibrate pot clockwise as shown:

) Calibration led's
SFP-800 partial back /
5\, -

‘,} @ 1D

Note: Be sure calibrate pots have
been turned at least 20 times

counterclockwise.

’

Continue the clockwise rotation until the calibrate LED flashes on
program peaksapproximately10-20¥ of the time. Repeat the same
procedure for the right -channel. If you have problems adjusting the
calibrate pdts for proper operation then the input amplifiers may not
be set for the proper amount of gain. The next section will show
you how how to reset the gain range of the SPP-800 internally.

Set the output switch to O(zero) to feed any further devices with

a OVU signal. Note that some STL or telco links may require a +10
drive, if this is case then set the output switch to +10

2.3



SET UP
Calibration Difficulties

2.4:1
1f your SPP-800 input control attenuators seem to hav
e settings of the

e not enough

gain or too much gain you may need to adjust th

internal mini dip switches.

Normally from the factory the SPP-800 comes with a stock S1-4

setting that allow the input attenuators to work properly from

0 (zero)dtm thru -20 dbm. If your actual level into the SPP-800

is lower than -20dbm you will need to increase the gain of the
SPP-800. If your SPP-800 seems to have to much level then you
will need to lower the gain of the unit.

To make ‘a gain modification simply remove the top cover of the

SPP-800 and locate the internal mini dip switches, This switch

has 4 SPST 'slides mounted on it and should be adjusted as follows.

STOCK SETTING- GAIN RANGE 0dbm~-20dbm:
Switches number S1 & S2 are "ON" or "CLOSED". Switches number

S3 & S4 are "OFF" or "OPEN".

MORE SENSITIVITY- GAIN RANGE -10dbm- -30dbm:
Switches number S1, 82; S3, S4 are "ON or "CLOSED"

LESS SENSITIVITY- GAIN RANGE -5dbm- +20 dbm
Switches S1, S2, S3, S4 are "OFF" or "OPEN"

RANGE [51(52|S3[54

Z mlu O"
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0 B E ‘H'
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OPERATION
Controls

3.1:1
At this point yohr SPP-800 should be driving whatever load you. have

L
need for at the proper level (output control -10,0,+10).
We are now ready to discuss the function of the front panel

controls.

OPERATION Switch : 3.,1:2

When this switch is in proof the input amplifiers are connected

to the output aﬁplifiers. When the operation switch is at the

"S" setting the processor is behaving like a slow AGC or "gain rider".
When set to "M" the processor has a medium release time and when

set to "F" has a fast release time. You hight think of this switch
controlling the operation speed of the AGC circuits. When the

speed of operation is increased the RMS energy of the signal increases
without any increase in peak amplitude. This increase in RMS

energy is perceived by the ear as an increase in loudness. Note,
however, that an increase in speed of operation also results in less
of the original musical dynamics being present. The sophistication
of the SPP-800 minimizes this drawback by making it very difficult

for the ear to notice anything but an increase in loudness. For

most applications the "M" setting should be optimum.

G/R Switch: 3.1:3

The G/R Switch controls the range over which gain reduction will
take place. The function of this control may be best understood

by the pictorial on the following page.

o R '



Operation

‘Controls
G/R Switch:3.2:1
]
- -6 -6 -9
_12 9 =3 L J Q
0 -3 & =12
-1 pu— 0~ . -15
G/R Meter G/R Switch

The above illuétration'should make the function of the G/R switch
obvious. This switch controls medium-slow AGC circuits in the
SPP-800 and when set.to -9 programs the AGC to do 9db of gain reduct-
ion. In other word&'input source material may vary as much as 9db
below OVU but the output of the SPP -800 will be held at 0 VU.

Also note that AGC action is automatic above 0 VU independant of

the G/R switch setting. Input source may rise as much as 25db above
0 VU but the output will still be held at 0 VU. In effect this
circuit gain rides the average level and tends to make up for "jock
errors". Since average and peak levels are being controlled there
is a loudness increase when turning the G/R switch clockwise toward
-15. The largest loudness increases will be seen when switching
from O to =3 and from -3 to -6. As you continue further clockwise
the loudness increase is much less than the increase from the pre-
ceeding step. Since a loudness increase results in some loss of
dynamic integrity the setting of this switch is of a subjective
nature. We do however recommend as low a setting as possible to

achieve your goal. Please notice that very large amounts of control
is possible without the ear noticing any unpleasant side effects.

3.2



EQ. Pot: 3.3:1

OPERATION

Controls

This control~$hou1d‘be adjusted using a small flat bladed screwdriver.
Audio,. after passing thru the harmonic phase rotation network to
produce a symetrical audio waveform, i; split into high and low

bands. Each of these two bands is under AGC and the recombination

of these bands is controlled by the EQ. Pot. Rotating the pot
clockwise (towards HI) adds high frequencies while subtracting low
frequencies. Rotating the pot counterclockwise (towards LO)

subtracts high frequencies while adding low frequencies. The

gain of each band may be controlled by.plus or minus 6db.

GATE Switch:3.3:2

When this switch is on all gain control circuits operate normally
until the input drops from -20db to -22db. When this drop occurs
all gain control circuits freeze. This means that whatever the

gain was when the -20 to -22db threshold is crossed remains the same.

- This prevents the AGC circuits from treating low level signals such

as noise as intelligehce to be brought up in level (gain controlled).
The gate lamp should be seen to light whenever there is a program
pause, In most all applications we can think of this switch should

be on.
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OPERAT ION

Controls

3.4:1

Section 3.5 of this manual shows a block diagram of where
the controls of the §PP-800, APP-400 are located. This
block diagram is not intended for troubleshooting but rather

to aquaint you with the signal flow position the external

controls have.

PAGE 3.4
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OPERATION

Controls

The following is a description of the back panel controls of the
SPP-800: ' '

Two (2) INPUT Calibrate Pots: 3 g:1

These ‘20 turn pots control the amount of input signal reaching the
input amplifiers and are used to calibrate the SPP-800 to a OW

signal (typical program source).

OUTPUT Switch: 3.6:2

This switch controls the output level of the SPP-800. The three
possible output levels are 0, -10, and +10 dbm. Care should be
taken not to overdrive equipment with the +10dbm setting. Some

STL and Telco links may take a +10 setting.

PINK NOISE GENERATOR: 3.6:3

This switch controls a digital white noise generator that is demphasized
-3db per octave as frequency increases.. When the processor is in
normal use this switch should ‘be off, This signal may be used to

calibrate other CRL audio processing equipment such as the SEP=-400,
SMP-800, or the CC-300. Note that the front panel EQ. control should

be in the flat position (12:00) since the EQ. control could effect
some re-equalization of the -3db per octave pink noise generator.

Note also that this is not a precision noise generator.

PAGE 3.6
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OPERATION
Controls

3.7:1

When the pink noise generator is being used to calibrate.the input
levels of the SEP-400, SEP-400A, SMC-600A, or-the.SMP-BOO simply

set the pink noise generator switch to the on position and adjust

the input level of the uhit to be calibrated to the point where the
CAL light (PEAK light on the SMC-606) Jjust Segins to flicker. All
that is necessary is that you find this théeshoid point and you.will
be close enough. Set this unit for an average control setting or

the settings specifiéd the processor's instructibn manual. With

the unit set to an average control setting (front panel controls half
way thru their range) or to the settings specified the next unit

after this one may be calibrated. If the following unit is either

an SMC-600 or an SMP-800 adjust the input drive to this unit to the
point where the CAL or PEAK lights just come on (PEAK for the SMC-600,
CAL for the SMP-R00).  Note that for AM installations the PMC-300 or
PMC-400 may be calibra;ed in the same:manner. At this point regardless
of what type of CRL system you have, a pink noise signal should now

be ready to go to your transmitter or stered generator. Set your peak
limiter (PMC-300, PMC-400, SMC-600, SMP-800) to the maximum process/
clipping setting and set your levels into your transmitter/stereo

generator. Note, if you are setting up an older AM transmitter you

may wish to use less than full process to avoid damage to your tran-

smitter or antenna system. The signal from the pink noise generator

contains low frequency pulse information suitable for setting low
frequency tilt correction. If you are a stereo station the signal
from the SPP-80Q pink noiée generator is MONO and is VERY good for
setting L-R null and balancing the controls oh the processing system.

PAGE 3.7 - .



OPERATION
Internal Options

In the SPP-800 two operation options'are built in to the circuit

board layout, phase processing and stereo strapping.

STEREO STRAPPING: 3.8:1

As the SPP-800 comes from the factory the left and right channel

AGC circuitry is strapped together. In other words, the overall

gain of the right channel is controlled by the left.channel program
material and the gain of the left channel is controlled by the
program on the right channel. This insures that the center image

of the stereo program does not shift due to processing.

Both the LOW band the HIGH band of the left and right channels are
strapped together to track. If you wish to unstrap the gain control

circuitry you may do so by removing the strapping jumpers shown below.

Stereo
OPERATION

Strapping $TAtUS
E E MED usl

::cv <:

.
a3 e:r €40 o5t

= @@0@5

e R IR AT R

PHASE PROCESSING:3.8:2

A two stage All pass filier is located at the input side of the

AGC processing path. This input filter does not affect amplitude

This filter does however intentially shift the phase
This effect

response.
response of the system based on' frequency content.

PAGE -8



OPERATION
Internal Options

is created to produce symmetrical waveforms. These symmetrical
waveforms allow cleaner processing of the voices; This Phase
Processing can be eliminated if desired by removing the jumpers
from the "IN" position, as it comes from the factory, and then
placing them across the "ouT" bosition as shown below.

NOTE: The Phase Processor does not degrade Mono signal content.

2@ (%4
Phase
Processor

RSO RE2

RI7R78
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OPERATION
Internal Options

MINI DIP CHANGES: 3.10:1
If your SPP-800 input control attenuators seem to have not enough

gain or too much gain you'may need to adjust the settings of the

internal mini dip switches.

Normally from the factory the SPP-800 comes with a stock S1-4
setting that allow.the input attenuators, K to work properly from

0 (zero)dtm thru -20 dbm. If your actual level into the SPP-800
is lower than -20dbm you will need to increase.the gain of the
SPP-800. 1If your SPP-800 seems to have to much level then you
will need to lower the gain @f thé unit.

To make a gain modification simply remove the top cover of the
SPP-800 and locate the internal mini dip switcheS; This switch
has 4 SPST 'slides mounted on it and should be adjusted as follows. ///

STOCK SETTING- GAIN RANGE Odbm--20dbm: . -/
Switches number S1 & S2 are "ON" or "CLOSED". Switches number

S3 & S4 are "OFF" or "OPEN".

MORE SENSITIVITY- GAIN RANGE -10dbm- ~30dbm:
Switches number S1, S2, S3, S4 are "ON or "CLOSED"

LESS SENSITIVITY- GAIN RANGE -S5dbm- +20 dbm
Switches S1, S2, S3, S4 are "OFF" or "OPEN"

omx

om

m RS S e -

(e1 0.0 T} :; fo) : o) :; _—CHIJ R109
oo n i o"ro f rova o T
m Re — LT C"—- - RIGHT CH ——— m Rio?

"’ r72 = s

o FENT

N 33NN

23 24 23 26 27 28 29 30
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OPERATION
Status Indicators

In the APP-400 there are three seperate sets of status indicators.
These indicators are used primarily in trouble shooting the unit.

HI/LO STATUS: 3.11:1

]

These HI/LO LEDS's are connected to there respective High frequency
and Low frequency processing bands and indicate the status of the
control current feeding the OTA. Under proper operating conditions
these LED's should be fully 1it. If the control circuitry should
fail these indicators will .either dim or go out completely. Under
program input these lights may dim slightly in some units, this is

completely normal.

)
n

R18) R160

& Smes OO

[a)
»»

o
Hi STATUS

HEEEREH

ner o
.0
e

T
0 Rue STATUS

MED/FAST STATUS:3.11:2

There are two LED's in the APP-400 that are labled OPERATION STATUS

MED FAST. 'These two indicators show the condition of the control voltapge
coming from the front panel OPERATION switch. If neither of the LED's
are 1it then the OPERATION switch is set to either S (SLOW) or PROOF.

If the MED LED is 1it then the OPERATION switch is set to M (MEDIUM).

PAGE 3.11



OPERATION

Status Indicators

MED FAST. These two indicators show the condition of the control voltage
coming from the front panel OPERATION switch. If neither of the LED's
are 1it then the OPERATION switch is.set to either S (SLOW). or PROOF.
If the MED LED is 1lit then the OPERATION switch is set to M (MEDIUM).

If the OPERATION switch is set to F (FAST) then only the FAST LED '
will be 1lit. If you observe acohditioﬁ'that does not.-follcw these

rules then there may be a problem with the OPERATION swicth, wiring

harness or the solid state switches.

(ZTX] M9,

POWER SUPPLY STATUS: 3.12:1

DS 7 and DS 8 LED's arepower supply voltage monitors. ‘Should either
the POSITIVE or the NEGATIVE supply fail the corresponding status
indicator will go out or dim.

POWER
supPLY

PAGE 3.12



OPERATION
External Status Indicators

Front Panel INPUT Lamps: '$ 3.13:1

These input lamps indicate the status of gain reduction. The
threshold at which gain reduction occurs is indicated by the

0 lamp (middle). When the SPP-800 is calibrated to OVU the

0 lamp will be lightiné on prOgram‘peaks and shows gain reduction
on those signal peaks above O VU. The -15 lamp indicates the
presence of audio -15db below OVU assuming the 0 lamp has been
caiibrated‘for_OVU. Note that the O lamp is the same lamp
(electrically) as the cal lamp on the béck panel. The OVLD
(overload) lamp should never come on during normal operation.
The OVLD lamp lights when signal rises 12db above OVU. Note
that the left and right rows correspond to the left and right

channels.

FRONT PANEL GATE LIGHTS:

These lights indicate the amount of gating activity that is occuring
in the agc of the SPP-800. These lights will not light 1ight if the

| GATE siitch is turned off. With the GATE switch turned on these
LED's will light every time the unit goes to a linear amplifier

mode uf operation(gated( and will remain on until the unit begins
to AGC again.

PAGE 3.13



PROOF MEASURMENTS

Defeating Gain control
3.14:1 '
In some applications (mainly broadcast) it is sometimes necessary
to make measurements of.frequency response and distortion thru the
automatic gain control apparatus with the éutomatic control defeated.
Thus leaving the AGC a normal linear amplifier. To do so simply
Switch the front panel OPERATION switch to PROOF position.

OPIAATION

PAGE 3.14
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WARRANTY

Circuit Research Labs, Incorporated warrants its products to be free of
defects in materials and/or workmanship. This varranty shall extend for

& period of one (1) year from the date the product was originally shipped.

Circuit Research Labs' warranty does not apply to products that have
been damaged due to and/or subjected to improper Landling by shippirg
companies, regligence, accidents, improper use, or alterations not

authorized by Circuit Research Labs, Incorporated.

THIS WARRANTY IS IN LIEV OF AND EXCLUDES ALL OTEER WARRANTIES, ZXPRESSED
OR IMPLIED AND IN X0 EVENT SHALL CIRCUIT RDSEARCH LA3BS, INCORPCRATZD

BE LIABLE FOR ANY ANTICIPATED PROFITS, INCIDENTAL OR CONSEQUENTIAL
DAMAGES, LCSS OF TIME CR CTEER LOSSES INCURRED BY THE BUYZR/CUSTOMER

IN CONNECTION WITE TET PURCHASE, OPERATICN CR USE OF TER PRODUCT,

C 1981 All Rights Reserved III
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CEAPTER I
SHP-800
STERRO NODULATICY PROCESSCR

1.0 INTRODUCTION

Circuit Research Lebs has created the SMF-800 Stereo Modulation
Processor to maintain a corstant modulation level ef your stereo
sigral. 4 complete ell irn one processor, the SIP~-800 nhas teen desipgned
to either stand alore or be coupled with CRL's zore flexible and
powerful £PP-800. This unique rew concept in modulation processors
cor.teins features never before perfected for the audio irdus:ry ard
zeets the high standards of performance arnd reliatility CRL decards
of its prcducts,

The ENF-BCO's AGC circuits utilize a highly sophisticated program
dependent process cor.trol circuit (patent rerdirg) which requires nc
internal alignmert. The high perforcarce zultibanc IM reducing
limiter/clipping retworks ardé a rew desigrn (patent perding) 15KHz
low pass clipping filters provides urequelled modulation trocessing
of your prograz rateriel.

The front panel controls will extend the versatiiity of the SKF-8CC
by allowing ycu to control the signal power contained ir the corstant
codulation linits. Systerm alipgrnmernt hes beer simplified to two ex-
ternal adjustaents on the rear zarel and two or the frernt which creates
a unit that will give you exterded troubdble free operaticn.

Circuit Research Lats has coabirned sirplicity ef operation with
sophisticated circuit desigm zsking the SNP-800 a highly flexitle and
reliable stereo modulatior. system. The sophistication of the SKF-8C0
will become obvious %o you as you install, calitrete ernd begin to

process your station's progrem format or the air,

C 1981 All Rights Reserved 1-1
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1.1 PREVENTIVZ MAINTENANCE

A minimum arount of preventive maintenance is required to insure
optizum performarce of the SMP-800 processor. If you do rnot have a
regular preventive maintenance schedule in existance Circuit Research
Lats suggests the following check list be performed once a week.

1. Check to irsure that the input and output cables ere secured
tightly to their respective terminals and are not frayed,

2. Check to insure that all knobs, switches and indicators are
secure,

3. Check to irnsure that there is not a build up of dirt or dust
on or around the SKP-8C0.
NOT

It ie recommended that no liquids such as coffee,
water etc. be placed on the SMF-8C0. Accidental
spillage could result ir serious damage to the unit.

L

1.2 RETURN FCR REZPAIR POLICY
In the event that the SMP-80C cust te returred to the factory for
in warranty and/or out of warranty repair, Circuit Research Labs requires
that a Returrn Authorization (RA) Nurmber be attached to the unit In
order to insure proapt service arnd a quick turn around time for equipmer.t
repair, Circuit Research Labs reguires that the following informatior bte
included vhen thre unit is returned to the factory:
1. Return Authorization Number affixed to the outside of shipping
container,
NOTE
The RA Number is obtained ty callirg or uritlng Cir-

cuit Research Labs, Irncorporated.

2. Description of troutle - This will help the Repair Department
in diagnosing the trouble faster, This description should
include what mode of operation the unit was in when the *rouble
was detected and the syster configuration teing used.

3. Serial Number of the unit and approximate date of purchase
~ This will aid in the determination of billing for warranty
or out of warranty repair.

Circuit Research Labs requests that all units beirg shipped back to thre
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factory be shipped via United Parcel fervice

Circuit Zesearch lLabs,

22C4 South Feir lLare

Tempe, Arizora 85282

Atin: llepair Departcent

C 1981 A4ll Rightis Reserved 1-3
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INSTALLATICK
2.0 IXITIAL SET UP
2.1 SYSTEK LOCATION
2.1.1 General (Figure 2-1)

The SKMP~8CO must be ir the same physical location as your stiereo
generator, There should be no STL or Telco link between the stereo
gererator and the SHMP-B800.

STUDIO

I
: |Console/
|

'l SMP-800 > Stereo Gen

Processor |
e e e e
STUDIO
r— = = 7
} !
| {Console/ |
| Processor :
L - —_—d STL/TELCO LINK
—
.l.
__T_‘,

REMOTE

TIGURE Z-t1 SKF-8CC LOCATION DIAGRAX

£ 1681 All Rights Reserved
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2.2 INITIAL SWITCE PCSITIOQN
2.2.1 Gereral
Before cperating the SNP-80C Stereo Modulation Frocessor, the

front and rear panel controls must te set so the starter/calibrate

procedure can be completed,
2.2.2 Fron%t Panel Controls (Figure 2-2)

Table 2.1 shall define the position of the front pancl cortrels
of the SLP-8CO0.

pontn . Siereoc Modulation Processor i
-3 H . . o4 - N - .
O O o o O o = O ore S 059
G 3 NP e C. 2PN e [T

FIGURE 2-2 FRONT PANZL COLTROLS

TABLE 2.1 FRCNT PANEL CCNTRCL PCSITICNS

Control Pesition
G/R Switch Set to the -6 position
Auto/Std Switch Set to the ST> position
Clipping Control Switch Set to the +2 position
Transmitter Modulation Rotate each pot counter-
Pots (Latled Cutput) clockwise at least 20 times

C 1981 All Rights Reserved 2=2
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2.2.3 Rear Panel Controls (Figure 2-3) '
Table 2.2 shall define the pcsition of the rear panel cortrols of
the SKFP=-800.

CALIBRATICN
LED!'S
vy
LEFT BIGHT O O Proof Operate
O0O000| [OOOOOO L R

& A  c:irsoivicon POTS

FIGUEE 2~3 RETAR PANZL CCNTRCLS

TABLZ 2.2 REAR PAKZIL CONTRCL PCSITICKS

Control Position
Calibrate Pots Rotate each pct counter-
clockwise at least 20 times.
PROCF/Operate Switch Set to tke Operate positior.

2.3 INTZRCONNECTICHLS
2.3.1 General

The SMP-800 nay be wired for either bzlanced or untalanced operatior.
Parsgraphs 2.3.2 and 2.3.3 shall define the cornection procedure recuired
for the balanced or unbalarced mode of operation respectively. The
followirg connection procedures shall be for the left channel orly but
will also apply for the right chanrel. Deterzine if your systerm is

balanced or untalenced and proceed with the applicable set of irstructiens.
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2.3.2 Balanced Cperation (Figure 2-4) '
The following procedure shall define the intercornnections that

are required for the SHP=-8C0 to operate in the balanced mode of operation.

(LEFT CHANNEL) (RIGHT CHANNZL)
~—INPUT OUTPUT INPOT OUTPUT
AT Gnp o~ 4+ - GND 4+ -
A N 1™ T~

/ /
\h—{r —n :_—-l‘/ \-—-—

PIGURE 2-4 ZALANCED CPERATICN INTEZRCOXNECTION

»CTT
All interconnect cables should be shielded for best
operation,

1. Cornect the balanced audio CUTPUT cable from the console
or other audio source to the tercinals labeled INPUT on
the SKEP-800,

2. Connect the balanced audio INPUT cable from the Telco,
ST. or recording ecuipment to the *terminal laveled CUTPUT
on the SKP=-800,

3. Connect the shield of the cabtle connected to the SMNP-800
IEKPUT to the Ground (GKD) terminal closest to the INPUT
terxcinals,

4. Connect the shield of *the cable connected to the SMP-800.
CUTPUT terminal to the Ground (GKD) terminal closest to
the OUTPUT terwinal.
NOTE

It is icperative that both erds of the interconnect

cables' shield be connected to Ground.
2.3.3 Urbalanced Cperation {(Figure 2~5)

The following procedure shall define the interconnections that

are reguired for the 3lP-800 to operate ir. the unbalanced mode of

operetion,
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TIGURT 25 TUBALANCED CPIRATICH TRTTIRCCITINCTICT

LCTE

All interconriect catles shoulé te shielded for best
operation,

1. Connect the unbalanced eudio CUTPUT cable from the console
or other audio source to the plus (+) INPUT terminal on
the S¥P-800.

2. Usirng a short section of wire, connect the mirus {(-) INPUT
terminal of the SMP-800 to the Ground (GKD) terzinal closest
to the INPUT terminal,

3. Connect the shield of the catle connected to the SMZ-800
LPUT to the Ground (GND} terrcinal closest to the INFUT
terczinals.

4., Connect the shield of the catle connected to the SMP-80C
OUTPUT *o the Ground (GED) terrinel closes* to the OUTPUT
terminals,

5. Connect the signal lead cable to the SKP-800 plus (+) CUTPUT
terminal,

ILeT

Por urbalanced cperation the minus {-) OUTPUT tercinal
zust rot be grourded. This output is directly coupled
to the output of an amplifier and is not transforrcer
coupled.

L3

2.4 ST=ZR30 GENERATCR SZT UP
2.4.1 General
The SMP-B800 contairs two 15KHz high perforczarce lcw pass filters.

These filters are dynarically 60db down at 19KHz and have pre-emphasis

C 1981 All Rights Reserved 2-
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curve generation at 25, 5C or 75 microsecords. Cornecting the SHP-800
to a s*andard stereo generator will in affect, connect two 15KHz low
rass filters and two pre-emphasis curves in series creating serious
program quality degradation, To eliminate this protlem it will te
necessary to remove the 15KEz low pass filter and pre-ecphasis curve
from your stereo generator,

It may also be recessary to remove the high nass filter in somne
stereo generators us vwell, The high pass filter roll off rmay cause lc
frequency tilt which can reduce modulation. Refer to raragraph 2.4.2 for
the method used to determine if the high pass filter in your stereo
gererator must te recoved.

2.4,2 Stereo Generator Ncdification Cetermination

7o determire if the sterec generator you are usirg nust have its

high pess filter removed, perforr: the followings test:

1. Connect an audio generator to one channel of the stereo
generator and measure the composite output through the frequency
range of 20 to 1XEz,

2. 1If the output level deviates less than 1db the high pass
~filter will not have to be rezoved.

3, 1f the output level ceviates more thar 1éb the high pass
filter rust be removed.

2.4.%3 Stereo Generator Modification
The following shall define the procedures reguired to eliminate

the low pass filter in some comzonly used stereo generators.

¥OSELY SCC -9
1. To remove the pre-cmphasis curve, short 6 and C18,

2. Unplug audio low pass filter modules in both left and right
chenrels,

3., Jumper terrinal A to termiral B for both left and right channels.

1. Switch the DTR filters off.

2. Change J1 and J2 in the stereo analog module to the fiat position.

Tor best results also remove C4 and C26 from the stereo
analog module.
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ORBAN 8000-4

1.

4.

Unbelanced audio will be run to the Cptimod by connecting
the CRL syster's (+) outputs to the RCA Test Jacks on the
rear of the Optimod 8000C-A.

Jumper the chassis and circuit Ground together on the Cptimod
8000-4.

NOTS

Be sure the Grourd shield is connected on both sides
of the cable,.

Set test/normal switch to the test position on the rear panel,

CAUTICH

Do not short {-) terrinals on CRL to Ground. These
terminals must be unconnected,

The 15KHz Optimod filters nave beer bypasseé at the test jacks.
CRL's 15KEz filters wiil take their place,

CCLLIKS 310~Z~1

1'

[o N2 B - AN A\

Unsolder the 15KHz lcw pass filter modules (three terzinals).
Remove the modules from thre stereo gererator board.

Jumper "IN" to "CUT".

Rerove pre-~emphasis network left and right (FL1 and FL3).
Remove the high pass filter (FL2 and 7L4).

Replace FL1 and ¥FL3 with a 20db pad.

The 2Cdt pad, showr belew, will provicde about 2Cdb cf
atternuation and should be usedi to prevent overlcading.

Jumper "IN" to "OUT" on L2 and FL4,
1.2K

o -wal O

6200hm 620 Ohm

1.2K
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2.4,4 Ctereo Gererator Check List
To irsure that all procedures have beecrn completed, the folileving
check list has been previded for ycur corvenierce,

1. Jumper out and/or reacve your sterec gererator's 15KHz low
pass filters,

! 3
2. Jumper out and/ecr remcve your stierec pgenerator's pre-enphasis
retwork.

3. Teternire if your stereo gencrator has nigh pass fi.ters and
if so whether or reot it neecds to be jumpered out ard/or
reroved,

2.5 CALIZRATICH
2.5.1 General

Cnce the frort and rear panel conirols have zeen set and trhe lew
rass filters in your stereo gereralor are rexcved, the SKP-8CC zay be
calibrated. Paragrepn 2.5.2 srall define the dynamic calitreticrn
procedure and Faregragh 2.%5.7% shall define the tore calibration procedure.
2oth procecures are just as accuratc bui by using the torne calibratioer
procedure tetter balarce will be produced than when usirng the dynazic
calitration procedure. Jeterrine which procedure fits your recuirezertr
arc proceed with the applicadle parssrrarh,
2.5.2 Dyreric Calitraticr. “rocedure

1. 4djust the irput source for a CVU reference lewvel,

]
odlEP & 5
R

Tre signal used to czlibtrale the OFI-830 sheuld be
yeur typical gregran formas.

2. Arply power ('19VAC) to the SNFP-ROC.
"2
rd

Locete the lefi and right channel c
"mitting Zioden (LTD's) on “he rear
’ ve e -~ !
{Refer to Figure 2-2,

FeN
-
RY

otate the left charnnel conirol nots, clockwise, until
tne left channel calitration LZD flashes on program veaks
o™ \.vn- R ’\ 2 4 bd 4+ 3
zpproxinateiy 10-20,0 of tlre time.

5. Hepeat Sten 4 for the right chanrel cali®ratiorn.
2.5.3 Tone Caiibratiorn rrccedure

1. Apoly e +3VU {as irndicated by cornsc.e VU meter , ‘riz sine
4 \
wave tc the SMr-80C.

2. Apply pewer {11SVAC) “o the INB-ECO,

C 1881 All Rights Reservaé 2-8



C

3. Locate the left ard right calitration pots and Light Ezitting
Diodes {LED's) on the rear panel of the JHP-800. (Refer to
Figure 2-2)

4. PRectate the left charnrnel control v»ot, clockwise, until the
left channel calibtratior LED just lights,

5. Repeat Step 4 for the right chennel caiitretion.
2.6 TRANSMITTER LCDULATICK ADJUSTHENT '
2.6.% Genecral
To insure optizun performance of the SNF-8CO both the left and
right charrel modulation level rust ve adjusted. Paragraph 2.6.2 and
2.6.% will descrite the =ono and stereo adjustrment procedures respecw-
tively.

-
no

AR

e

Irsure that the input cable leadés are cornected ‘o
the saze poiarity (+ to +, -~ to -), thrcughout the
system. Z2eversal of leads will result irn phasing
errors.

2.6.2 PFono Adjustrent Procedure

The folilowing procedure will define the cono transzitter medulation

adjustment,

1. Rotete the left channel output zot, clockwise, until the
total wodulatior monitor reads 1GCje.

T

2., Adjust the stereo moduiation monitor to read L-R modulation.

2. Rotate the rignt chanrel output pot, clockwise, until the
stereo rodulatior rceter reaches its null position,

NCTR

when the stereo mcdulatior. zmeter reaches its rull level
the left and rignt chrarnels are at the same level. The
null level will be reached at tetweer 30 and 40db as
shown on the stereo modulation zeter.

4, Recheck the modulatior cornitor to insure that it has not
exceeded 1005, If the modulatior monitor is stiil at 1007
the calibration procedure is completed. If the reading
exceede 1005 proceed to Step 3.

5. Reduce the left chanrel until <he zoduletior moritor reads
100,5.

6. Adjust the sterco modulation cmonitor to read L-P modulatior,

7. Adjust the right channel outipu:r pot urtil the stereo modulation
meter reaches its rull position,
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2.6.3 Stereo idjustment Frocedure
The following procedure will define the stereo transmitter
modulatior. adjustment.
1. Renmove thne right channel irput interconnect cable.

2. Rotate the left channel output pot, ciockwise, until the rcodula-
tion wmornitor reads 100;.

3. ZRexove the input cable froz the left charnel and conrect
it to the right chanrel.

4. Rotate the right charrel output pot, clockwise, urtil the
modulation monitor reads 100;%,

5. Connect the left and right interconrect cables in their proper
locations,

6. Check the total modulation zonitor to irsure thet the total
zodulation does rot exceed 1007,

IcT

O]

If the total =odulatior. exceeds 1005 reduce the levels
of the left ard right chanrels to telow 100,s.
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CPERATICK

3.C GENZRAL

The SMP-800 is now ready for operation, The urnit has been calibrated
to OVU and the output should be drivirg your =modified stereo generator.
The lef%t and right channel outputs are equal in emplitude and both
ends of the intercornect shields are grounded. Ve can now describe the
furction of the front and rear panel controls., The recommended control

cornfiguration for the S¥P-800 is showr in Tabtle 3.1,

TAELE 3.1 REZCOMNENDZD CCNTRCL CCRFIGURATIOXN

Control Location Fosition
PROOF/Cperate Switch Rear rarel Cperate
G/R Switeh front Parel -6
Clipping Switch Front Panel +2

LOTE

Table 3.1 defines a good setting for a Country or
Tasy Listering format if the IFP-80C is Dbeing used
alone., If +the SNP-800 is not being used alorne,
a lower setting may be required,
3.1 FRONT PAKEZL CCHTROLS
\

3.1.1 Gain/Reduction Cwitch (Figure 3-1,;

G/2 STITCH

PO ~€ -9

FIGUNT Z-1 GAIN REDUCTICN SWITCE LCCATICH

The gain reduction switch controls the range over which gain

reductior will take place in the SNP-80C. Wwhen the G/R switch is set
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ir. the -9 positicn, the mediuc-slow AGC circuit will hold the SNE-8CC
output ccnstant if the input source zaterial drops 2db telow OVU as
referenced lrom the audic source, If tke irpu® scurce meterial dron
10db or rore, the output will drop ro more thar the difference tetween

rLrui source level, Tror exanple, the

b

the G/R switch setting and the

5/R switch is set at -9, and the input level drops 1!db telow CVU.

22
Q

The tctal drop in signal level at the output will be Z4b below the VU
setting. Sigrals may rise as zuch as 253b abtove CVU ard not te affecsed

by tre G/R switeh setting.,

AGC mction is autczetic stove OVU.

t?

In effect, this circuit gain rides the average signal level ard
tends to zaze up fer “"Jock “rrors"., Circe the average and peek signal
leveis are beirg controlled by the JlP-8CC you will detect a loudress
increase when turning the G/R switch clockwise {towards -15), Tre
greatest increase ir loudress will be realized when the G/R switch is
switched from O to -3 and from -% %o ~6. Ey corniinuing to turn the
switch towards the -15 position, there will te ro adiiticral ircrease
ir. loudress,

Since there is a losc of long tern dyremic inteprity with higher
svitch -setiings, the positicn of this switeh is of & sutlective nature,
CRL recommends that the G/2 switch setting ve set in as lew a position
as possible to echieve your goal.

e AT
100

zount of cortrel is po

z s le ir the SP-8CC
he ear detecting any un

siz t
ricnsant side effects,

C 1981 211 Rights Reserved 3-c



0CT, 1981

3.1.2 Auto/Stancard Switch (Figure 3-2)

AUTC STANDARD SWITCH

Modulation Processor

o 15
O e e
e CL PO NG —

FIGURT 3-2 AUTO STANDARD SWITCE LOCATICX

The auio/standard switch will crarge the cverall clipping that
will ‘ake place in tke SilP-800,

By piacing this switch irn the stardard mode, the clipping level
tret is acting upor the progran caterisl is detercired by the clipping
contrcl =setting. Irn the standard zode, loudness will te increased but
trere nay bYe a decrease in the quelity cf the precessed signal,

By placing the swizich ir the autc mcde the »rocesser will loox
fer sustaired toral quali‘ies in the prograc material and whern fourd,
will ¢lip ther less than whern in the stendard mede. TFor voice orly prs-
gramzing it is suggested that the switel. te placed in thg auto mcde, =ince
distortion ir a voice signal is more noticeatle than in 2 cusic sigrail,

3.1.3 Clipping Control Switch (Figure 3-3)

CLIPPIXG CCLTROL SWITCE

O 3 &
sysiems
O e SWP ATt

autest |

FIGURE 3~3 CLIPPING CCNTROL CWITCH LCCATION

Tre clipping contrcl switch %ill determine the arourt of lcudress
that can be generated in the SMP-80C. fThis loudress is created bty the

amount c¢f clipping that is done to the signal waveform. This five
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position switch clips O, +1, +2, +3 cr +4db off the signal depending
upor the switch setting. By placirg the sviteh in the +2 pesition

for example, the processor will clip +2dt off the signal waveform, As
the switch is rctated clockwise, towards the +4dt positicn, the loudness
of the sigrnal will increase. This increase is realizeé because rcre
sigral energy is pacxed irto & szaller opace {rmodulatior limits), The
largest increase in lcudness will be roticed when the switech is changed
frow O to +1db arnd +1 to +2db. 4s you proceed clockwise from +2 o
+4db the loudness will not incresse as much as it dié when switching
from O to +1dt, 3y increasing the clipping level you may introcuce

a loss in dynanic integrity of the signal wvhich will cause possible
distortior.. Trnerefore, it is recozcerded trat zs low a setting of this
switch be used to achieve yocur goal.

3.2 REAR PANZL CCMTROLS

3.2.1 Input Calibrate Pots (Figure 3-4)
CAL POTS

LEET RIGHT Proof /Operate
O O

R
Q00000 | [OOOO00

FIGURE 3-4 INPUT CALIBRATICN PCTS LCCATICH

The left and right channel input calitration pots are used to
cortrol the armount of irput signal that will reach the input amplifiers
of the SKP-800. The optinux azount of input signal that should reach
the input acplifiers is OVU as indicated on your con‘rol console or

automation system.
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3,2.2 DPRCCF/Operate Switch (Figure 3-5)

FROCF CPERATE SWITCH

Y

LEET RIGHT. Proot/Operate
O O

OO0000| [COOO0O

r'IGURZ Z-~5 PROO: CPRRZATE SVITCE LOCATICK

The SLP-8CC's PROCF/Cperate switck will defeat all syster audio
. processing. To bypass all audio processing place the PROOF/Cperate
switch in the F200: position.
3,3 STATUS INDICATORS
3.3.1 General

Two sets of status irndicators have been included on the front
panel of the SHP-800 to give the operator a2 constant update on éystem
operatiorn, These indicators are, the irnput level indicq;or, and clipping
status. Both indications will be defined in Paragraphs 3.3.2 and 3.3.3
regspectively.

3.3,2 Input Level Indice<crs (Figurc 3-6)

INPUT LEVEL INDICATCRS

«

onte e Stereo
o :<::> . O O O
= 0O O O~

FIGURLE 3-6 INPUT LzZWuL INDICATCRE

The irput level indicatcrs will light and recain lit when the

pre=deterrired input levels of the program materiel are reached,.
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Table 3.2 will define the levels at which each lamp will light when
the input signel is calitrated to the GVU referernce level as indicated

on your audio cernsole or autometion systex.

TABLE %.,2 IIDICATOR LAMPES' ILLUNINATICN LFVELS
Lanp Iliuzination Level
-15 -16dt btelow the OVU calibration

reference level,
c Cignals that cxceed the OVU
calibration referer.ce level
CVLE Signals that are 12dbt abeve the
OVU calitraticn reference level

LCTEH

Tre top rovw of lamps indicate the left chanrel
and the bottoz row of lacps indicate the right
crhanrel on the SMF-800. S

3.3.3 Clipping Indicators (Figure 3-7)

CLIPPING INDIC.TCRC
iModulation Processor .2y
O (0 o o@-a o e %
O systems
O~ e o- B MO
CLIPPING e outeut

FIGURZ 3-7 CLIPPING INDICATCR LCCATION

The left and right channel clipping indicators will indicate
the average amount of clipping taking place in both channels of the
SiP=-80C.

NOTE

These lamps will tend to light when clipping of
mid~-frequencies is taking place.

It is recommended that these lamps not be used as an absolute
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CIRCUIT RESEARCH LABS, INC.

3204 S. Fair Lane - Tempe, Arizona 85281 - (602) 894-0077

PROOF OF PERFORMANCE: For ‘@.QA_~/ Date méz__(

Siup Joo P00 [

MODE OF OPERATION: Proof @ ualibrate point @ 1Khz.
CAL. PT.z threshold of rear cal. led or front "peak" led.

S/N: L ch.""?s /l)
- R ch, Z

100hz 1Khz 10K|‘7

Lech. (] LO7 !Z
R ch. .07 O _ /2

Measured response -22db below limit threshold using 75us de-emphasis for SMC 600A
or SMP 800 only.

THD:

RESPONSE: 50hz  100hz  "400hz  1Khz * 5Khz  7.SKhz  10Kkhz  15Khz
Reh. (D (O O /s f.‘( 49 £S =3
L ch. — 3 — L (a5} Dlkef . @ 4.5 4. S

’

bbbttt P R e P I I s P L R R LR R 2 R 2 2 L

In OPERATE the unit or system is checked with the following controls set:

APP 400
SPP 800 SEP_400A e 200
G/R.. DEP . PROCESS iy -
EQ | DEP DENSITY AU:O/ -
GATE GATE REAR STANDARD -w-f 5
} ' r— CLIP LEVEL -_—
o o s —— . LO PHASE CORRECT
OUTPUT REAR’ M1 —
‘ * %0 v ——  HI PHASE CORRECT S
H — E0 ' -
. Pﬁocsss ——— ' ASSYMMETRY DAY —
e ASSYMMETRY NIGHT =~ —
P.E . ——  EQ CONTROL REAR S

LO CUT-FLAT SW, REAR

SPECIALIZING IN AUDIO PROCESSOR DESIGN, RESEARCH, AND DEVELOPMENT



CIRCUIT RESEARCH LABS, INC.

3204 S. Fair Lane - Tempe, Arizona 85281 - (602) 894-0077

APP 300A SMC 600A - : ~.PMC 3004~
PROCESS . PROCESS e -PROCESS -
OUTPUT ' DENSITY _ DENSITY | —
GATE CONTROL REAR STANDARD=-AUTO REAR __ LO PHASE CORRECT . __
. ‘ . HX PHASE CORRECT —_—
CC 300 .
Le J3vo . oUTPUT —
Process ' ' £a
Clip + : : ' ' ASSMMETRY
Citp - . AUTO-STANDARD REAR
R/C Sw. . : E—
——— - EQ FREQz REAR
LO CUT-FLAT REAR . ___
"All input and output controls’ are set, according.' to calibration procedures.
2::3=======323288282::::::2'.’======_".'88:828882::?:.28.:.2.:::::::.2‘38888"83838.2.8338'8'88'8.'. :

MODE OF OPERATION: Operate. ? calibrate poiﬁt e 1Khz.
CAL. PT.= threshold of rear cal. led or rront "peak" led.,

sm‘ L ch. -’70 é
R’Cho )
" THD: .. 100hz . 1Khz 10Khz

L ch. ___421 é%
R.ch. __L '/9/ 77

Response: . :
[] . Measured -5db below 1imit threshold.
jE Measured -22db belov'e’n.rnit; using T5us de-emphasis,
50hz  100hs, ~ 400hz . - 1KhZ~  SKhz - _ T.5Khz 10Khz 15Khe

:_"_;_5'_:;2[ _Q_ O/QTI‘ 0 - O Q. —20.

g Ol ‘.Zifi.i"*'ﬁéﬁ.:l'.‘)

.

Power supply @ 400hz in operato e 6pei~a(:e.éa1.' pﬁ.

B



