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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. 
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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 parallel gain 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 ctually 

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 dynamic 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 prevent dynamics from intormodulatinc 

between channels while allowing long term ACC action to have control 

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: 

• •A -9 
0-3 clo -12,5 

o 

Set G/R to -6 

BACK PANEL 

Stereo Preparation Processor 

.6 6 ( -) 
rè• _ : e to.J GAT( 

• oltrOUt 

Set EQ. to flat Set GATE to 
(12:00) "on" 

essoe00 

Set input calibrate 
fully counterclockwise 
(20 turns) 

S 
eoce 

0.01049:119 
eff. es/stems 

WON 4r 

Set OPERATION to 
"M" ( medium) 

Set pink noise gen. to 
"off". See hote. 

Set output to "0" 

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. 
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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 Output Input Output 

- CND CND 

Balanced audio 
input from console, 
or other audio 
source at OVU. * 

- CND CND 

V 

Balanced audio 
output to Telco, 
STL, recording 
equipment, etc. 

SPP-800 partial back panel. 

(Same) 

(fig. 2) 

(same) 

LEFT 
Input Output • Input 

CND . G 

. RIGHT 
Output 

Unbalanced audio 
input from console, 
or other audio 

source at OVU. * 

«Mu 

••• 

V 

Unbalanced audio (same) (same) 
output to Telco, 
STL, recording. 
equipment, etc. ** 

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

important! For unbalanced operation the (-) output terminal 

nhould not be grounded niner thin in an amplifier 

output and is not transformer coupled. 

_ 



Set-Up 

Calibration 

2.3:1 

Set audio console or other program source for OVU output. 

Apply power to the SPP-800 at this point. 

With a 0 VU signal the SPP-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: 

SFP-800 partial back 
Calibration led's 

Note: Be sure calibrate pots have 

been turned at least 20 tines 

counterclockwise. 

Continue the clockwise rotation until the calibrate LED flashes on 

program peaks approximately 10-20% of the time. Repeat the same 

procedure for the right channel. If you have problems adjusting the 

calibrate pots 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 0(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 
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SET UP 

Calibration Difficulties 

2.4:1 
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 SPI5-800 comes with a stock S1-4 

setting that allow the input attenuators to work properly from 

0 ( zero)dbm 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 1oWer 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 Odbm--20dbm: 

Switches number Si ec S2 are "ON" or "CLOSED". Switches number 

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

MORE SENSITIVITY- GAIN RANGE - 10dbm- -30dbm: 

Switches number Si, S2, S3, S4 are "ON or "CLOSED" 

LESS SENSITIVITY- GAIN RANGE -5dbm- +20 dbm 

Switches Si, S2, S3, S4 are "OFF" or "OPEN" 
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OPERATION 

Controls 

3.1:1 

At this point your SPP-800 should be driving whatever load you, have 

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 amplifiers. 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 might 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. 
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Operation 

Controls 

G/R Switch:3.2:1 

G/R Meter 

-6 -9 
4 de 

-3 ab 

-15 

G/R Switch 

The above illustration 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 words, 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 .he 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 0 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 



OPERATION 

Controls 

E0. Pot: 3.3:1 

This control should be adjusted using a small flat bladed screwdriver. 

Audio,, after passing thru the harmonic phase rotation network to 

produce a symetrical audio waveform, is split into high and low 

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

of these bands is controlled by the E0. 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 ACC circuits from treating low level signals such 

as noise as intelligence 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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OPERATION 

Controls 

3.4:1 
Section 3.5 of this manual shows a block diagram of where 

the controls of the p'P-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. 
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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:3.6 :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 OVU 

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-equalizàtion of the -3db per octave pink noise generator. 

Note also that this is not a precision noise generator. 
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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-800 simply 

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

the input level of the uñit to be calibrated to the point where the 

CAL light ( PEAK light on the SMC-600) just begins to flicker. All 

that is necessary is that you find this threshold point and you will 

be close enough.. Set this unit for an average control setting or 

the settings specified the processor's instruction 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-800). Note that for AM installations the PMC-300 or 

PMC-400 may be calibrated 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 stereo 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-800 pink noise generator is MONO and is VERY good for 

setting L-R null and balancing the controls on the processing system. 
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OPERATION 

Internal Options 

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

board layout, phase prdcessing 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 contro2 

circuitry you may do so by removing the strapping jumpers shown belot, 

Stereo 
Strapping 

e>77-e 
0777-411 

0311 037 

CDC, 

PHASE PROCESSING:3.8:2 

OPERATION 

MID FAST 

*0 CD 

C40'^C• 

034 

sr 

a 

GO 
=1:1 1157 

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

ACC processing path. This input filter does not affect amplitude 

response. This filter does however intentially shift the phase 

response of the system based on frequency content. This effect 
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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" position as shown below. 

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

13 

12 

41•••• 

ann 
RIO 

CO 

L-

o 
a) tn 
in in 
M W 

f (2 

cL 

PÎ 
C19 

54 S4 

S3 OUT S3 
S2 S2 

SI 0 1 0 SI 

RI1S 

--LEFT CH— —RIGHT CH— 

R72 140.I 
CR7 

M Min nCR9 CRI 

1393:11 

• CITO 

175 

R79 

CM:0 

=10 

CE/il 

R76 

.N 

'et 

pale 
CR2I 

111111 rgi 

gl 
CR22 Cl,, n 
etai 
CR24 

RI3 

DID 

III 

C=11 

=QM 

ír▪ -

3 32 33 
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OPERATION 

Internal Optionn 

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,to work properly from 

0 ( zero)dbm 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 Odbm--20dbm: 

Switches number Si & 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 -5dbm- +20 dbm 

Switches Si, S2, S3, S4 are "OFF" or "OPEN" 

CIEE1 
gq n 16 

e rral Is 

MOO RI 

•• PI/ 

:Z. 0 

î =1:1 M 11 
33 
$14 1 

OVT 

o 
• 7  

MI 12 0 / 0 it 
—Mr CM— —1110111 CH— 

,..,C2 1171 

CI 

0 

L 13 21 23 26 27 21 21 30 

01 

010 

011 

912 

t11111 

CCIE1 CCIrl R175 
CI? C121 

MCI IC= 

r, C r 
cm, C R I C1122 c,13 
CEO C% 

›. CM 1E3] e 
.-. mo rC1E2m4 arri 

1 
itn mn 1111.1 

31 32 33 31 33 : 
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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 HIM° 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 lit. 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. 

WW1 

020 • C30 021 

rx 1123 

on 1119 

crn  1117 

rnxi RII8 

.047 C21 

=1:1lite 

CCila 1114 

Œii 1113 

ana 1112 

MN .114. 

C 1143 CI= 

.••••• 

≤ 1112 

.... 

...--. 
I Crarl 1144 

« urn , 
_ 
2 Ds s - 

1131 MEI u  

1133 Mil e --- 5 

MED/FAST STATUS:3.11:2 

"Cr 

RIS1 
cum C31 . o 4 y Eirio 

RU1 
RU1 MED Mal le 119 ... 

.4 
112 9 QUM Urn 1137 « 

STATUS 

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 volta,  

coming from the front panel OPERATION switch. If neither of the UD's 

are lit then the OPERATION switch is set to either S (SLOW) or PROOF. 

If the MED LED is lit then the OPERATION switch is set to M ( MEDIUM). 
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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 lit then the OPERATION switch is.set to either S (SLOW) or PROOF. 

If the MED LED is lit 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 lit. If you observe a condition that does not— follow these 

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

harness or the solid state switches. 

Stereo 
Strapping 

C>774) 

0,11 AT 
nn STATUS u,„ EAST 

cm 03/ 
Ch7-0 

- GC, 
get.0. 

0 0  

CD C) C )  

"6 2195, s 013 R1 90 n .„ 
\\\ 1193, 

POWER SUPPLY STATUS: 3.12:1 

032 

RISS 



OPERATION 

External Status Indicators 

Front Panel INPUT Lamps* 

CR 

3.13:1 

Stereo Prepo 

e 

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 lighting on program peaks and shows gain reduction 

on those signal peaks above 0 VU. The - 15 lamp indicates the 

presence of audio - 15db below OVU assuming the 0 lamp has been 

calibrated for OVU. Note that the 0 lamp is the same lamp 

(electrically) as the cal lamp on the back 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: 3.13:2 

slim Processor 

These lights indicate the amount of gating activity that is occuring 

in the agc of the SPP-800. These lights will not light light if the 

CATE Mtch is turned off. With he GATE switch turned on these 

LED's will light every time the unit goes to a linear amplifier 

. mode ut operation(gated( and will remain on until the unit begins 

to AGC again. 
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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 automatic control defeated. 

Thus leaving the AGC a normal linear amplifier. To do so simply 

Switch the front panel OPERATION switch to PROOF position. 
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WARRANTY 

Circuit Research Labs, Incorporated warrants its products to be free of 

defects in materials and/or workmanship. This warranty shall extend for 

a 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 handling by shipping 

companies, negligence, accidents, improper use, or alterations not 

authorized by Circuit Research Labs, Incorporated. 

THIS WARRANTY IS IN LIEU OF AND EXCLUDES ALL OTHER WARRANTIES, EXPRESSED 

OR IMPLIED AND IN NO ErrT SHALL CIRCUIT RESEARCH LABS, INCORPORATED 

BE LIABLE FOR ANY ANTICIPATED PROFITS, INCIDENTAL OR CONSEQUENTIAL 

DAMAGES, LOSS OF TIME CR OTHER LOSSES INCURRED BY THE BUYER/CUSTOMER 

IN CONNECTION WITH THE PURCHASE, OPERATION CR USE OF THE PRODUCT. 
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CHAPTER I 

FMP-800 

FTERFO MODULATION PROCFSFCR 

1..0 INTRODUCTION 

Circuit Research Labs has created the SMP-800 Stereo Modulation 

Processor to maintain a constant modulation level of your stereo 

signal. A complete all in one processor. the FYP-800 has been designed 

to either stand alone or be coupled with CRI' more flexible and 

powerful SPP-800. This unique new concept in modulation processors 

contains features never before perfected for the audio industry and 

meets the high standards of performance and reliability CRL demands 

of its products. 

The SMP-800's AGC circuits utilize a highly sophisticated program 

dependent process control circuit ( patent pending) which requires no 

internal alignment. The high performance multiband IN reducing 

limiter/clipping networks and a new design ( patent pending) 15KHz 

lcw pass clipping filters provides unequalled modulation processing 

of your program material. 

The front panel controls will extend the versatility of the M7.--8CC 

by allowing you to control the signal power contained in the constant 

modulation limits. System alignment has been simplified to two ex-

ternal adjustments on the rear panel and two on the front which creates 

a unit that will give you extended trouble free operation. 

Circuit Research Labs has combined simplicity of operation with 

sophisticated circuit design making the SEP-800 a highly flexible and 

reliable stereo modulation system. The sophistication of the SNP-800 

will become obvious to you as you install, calibrate and begin to 

process your station's program format on the air. 
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1.1 PREVENTIVE MAINTENANCE 

A minimum amount of preventive maintenance is required to insure 

optimum performance of the SMP-800 processor. If you do not have a 

regular preventive maintenance schedule in existance Circuit Research 

Labs suggests the following check list be performed once a week. 

1. Check to insure that the input and output cables are 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 insure that there is not a build up of dirt or dust 
on or around the SMP-800. 

NOTE 

It ie recommended that no liquids such as coffee, 
water etc. be placed on the SP-800. Accidental 
spillage could result in serious damage to the unit. 

1.2 RETURN FOR REPAIR POLICY 

In the event that the SNP-S00 must be returned to the factory for 

in warranty and/or out of warranty repair, Circuit Research Labs requires 

that a Return Authorization ( RA) Number be attached to the unit. In 

order to insure prompt service and a quick turn around time for equipment 

repair, Circuit Research Labs requires that the following information be 

included when the unit is returned to the factory: 

1. Return Authorization Number affixed to the outside of shipping 
container. 

NOTE 

The RA Number is obtained by calling or writing Cir-
cuit Research Labs, Incorporated. 

2. Description of trouble - 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 trouble 
was detected and the system configuration being 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 being ehipped back to the 
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factory be shipped via United Parcel Service ( UPS) to: 

Circuit Research Labs, Inc. 

3204 South Fair Lane 

Tempe, Arizona 85282 

Attn: Repair Department 
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CHAPTER II 

INSTALLATICN 

2.0 INITIAL SET UP 

2.1 SYSTEM LOCATION 

2.1.1 General ( Figure 2-1) 

The SMP-800 must be in the same physical location as your stereo 

generator. There should be no STL or Telco link between the stereo 

generator and the SMP-800. 

STUDIO 
«M•11••• MINIMee 

Console/ 

Processor 

STUDIO 
r_ 

Console/ 

Processor 

J 

SMP-800 

 "••••••.•W 

STL / TELCO LINK 

SM P-800 

Stereo Gen 

REMOTE 

0.1..eir•••••••••••••••Alb Stereo Gen 

STL LINK 

REMOTE 
r_ 

  Transmitter 

L 

IrIGUM:: 2-1 SM7-8C0 LOCATION piing'. 

Transmitter 
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2.2 INITIAL SWITCH pcsiTior 

2.2.1 General 

Before operating the SMP-800 Stereo Modulation Processor, the 

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

procedure can be completed. 

2.2.2 Front Panel Controls ( Figure 2-2) 

Table 2.1 shall define the position of the front panel contrcis 

of the SMP-800. 

o 

Stereo Modulation Processor 
0 0 0 

--O 
0 0 0 • 0 

 C -enr 

o 
O- L 

systems 

FIGURE 2-2 FRONT PAY.EL COLTHOLS 

TABLE 2.1 FRCNT PANEL CCNTROL 

Control 

G/R Switch 

Auto/Std Switch 

Clipping Control Switch 

Transmitter Modulation 
Pots ( Labled Output) 

PCSITICNS 

PoSition 

Set to the -6 position 

Set to the STD position 

Set to the +2 position 

Rotate each pot counter-
clockwise at least 20*times 
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2.2.3 Rear Panel Controls ( Figure 2-3) 

Table 2.2 shall define the position of the rear panel controls of 

the SMP-800. 

CALIBRATION 

LED'S 

LEFT  

1000000  

RIGHT 

00000 0  0 o 
Proof Operate 

4 4  CALIBRATION POTS 
FIGURE 2-3 REAR PANEL CONTROLS 

TABLE 2.2 REAR PArn corner, POSITIONS 
Control 

Calibrate Pots Rotate each pot counter-
clockwise at least 20 times. 

PROOF/Operate Switch Set to the Operate position. 

Position 

2.3 INTERCONNECTIONS 

2.3.1 General 

The SMP-800 may be wired for either balanced or unbalanced operation. 

Paragraphs 2.3.2 and 2.3.3 shall define the connection procedure required 

for the balanced or unbalanced mode of operation respectively. The 

following connection procedures shall be for the left channel only but 

will also apply for the right channel. Determine if your system is 

balanced or unbalanced and proceed with the applicable set of instructions. 

C 1981 All Rights Reserved 2-3 



OCT. 1981 

2.3.2 Balanced Operation ( Figure 2-4) 

The following procedure shall define the interconnections that 

are required for the si:?-800 to operate in the balanced mode of operation. 

(LEFT CHANN:M.) (RIGHT cli=.7.7.) 

INPUT 
GND 

OUTPUT 

•••••• 

INPUT uUTPU 
GND 

V 

•••••••• 

FIGURE 2-4 BALANCED OPERATICN nTEmorrEcTio:: 

NOTE 

All interconnect cables should be shielded for best 
operation. 

1. Connect the balanced audio OUTPUT cable from the console 
or other audio source to the terminals labeled r;PUT on 
the SEP-800. 

2. Connect the balanced audio INPUT cable from the- Telco, 
ST-, or recording equipment to the terminal labeled CUTPUT 

on the SKP-800. 

3. Connect the shield of the cable connected to the SMP-800 
INPUT to the Ground ( GND) terminal closest to the INPUT 
terminals. 

4. Connect the shield of the cable connected to the SMP-800. 
CUTPUT terminal to the Ground ( OD) terminal closest to 
the OUTPUT terminal. 

NOTE 

It is imperative that both ends of the interconnect 
cables' shield be connected to Ground. 

2.3.3 Unbalanced Operation ( Figure 2-5) 

The following procedurn shall define the interconnections that 

are required for the S!?-800 to operate in the unbalanced mode of 

operation. 
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-'rr (RIGET 

INPUT OUTPUT INPUT OUTPUT 
GND 

î)î)00(po. 
-\ 

GND  

00 

FIGURE 2-5 7.:BALA:.:C7D cp7nATic:: 

00 
— 

All interconnect cables should be shielded for best 
operation. 

1. Connect the unbalanced audio OUTPUT cable from the console 
or other audio source to the plus (+) INPUT terminal on 
the SNP-800. 

2. Using a short section of wire, connect the minus (-) IrpuT 
terminal of the SP-800 to the Ground ( GND) terminal closest 
to the INPUT terminal. 

3. Connect the shield of the cable connected to the SM7-800 
INPUT to the Ground ( GND) terminal closest to the INPUT 
terminals. 

4. Connect the shield of thc cable connected to the SFP-800 
OUTPUT to the Ground ( GND) terminal closest to the OUTPUT 
terminals. 

5. Connect the signal lead cable to the SMP-800 plus (+) OUTPUT 
terminal. 

NOTE 

For unbalanced operation the minus (-) OUTPUT terminal 
must not be grounded. This output is directly coupled 
to the output of an amplifier and is not transformer 
coupled. 

2.4 STEREO GENERATOR SET UP 

2.4.1 General 

The SMP-800 contains two 15KHz high performance lcw pass filters. 

These filters are dynamically 60db down at 19KHz and have pre-emphasis 
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curve generation at 25, 50 or 75 microseconds. Connecting the SMP-800 

to a standard stereo generator will in affect, connect two 15KHz low 

pass filters and two pre-emphasis curves in series creating serious 

program quality degradation. To eliminate this problem it will be 

necessary to remove the 15KEz low pass filter and pre-emphasis curve 

from your stereo generator. 

It may also be necessary to remove the high pass filter in some 

stereo generators as well. The high pass filter roll off may cause low 

frequency tilt which can reduce modulation. Refer to Paragraph 2.4.2 for 

the method used to determine if the high pass filter in your stereo 

generator must be removed. 

2.4.2 Stereo Generator r.odification Determination 

To determine if the stereo generator you are using must have its 

high pass filter removed, perform the following 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 1KEz. 

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

3. If the output level deviates more than 1db the high pass 
filter must be removed. 

2.4.3 Stereo Generator Modification 

The following shall define the procedures required to eliminate 

the low pass filter in some commonly used stereo generators. 

MOSELY SCO -9 

1. To remove the pre-emphasis curve, short C6 and 018. 
2. Unplug audio low pass filter nodules in both left and right 

channels. 

3. Jumper terminal A to terminal B for Loth left and right channels. 

HARRIS MS-15 

1. Switch the DTP. filters off. 

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

NOTE 

For best results also remove 04 and C26 from the stereo 
analog module. 
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ORBAN 8000-A 

1. Unbalanced audio will be run to the Optimod by connecting 
the CRL system's (+) outputs to the RCA Test Jacks on the 
rear of the Optimod 8000-A. 

2. Jumper the chassis and circuit Ground together on the Optimod 
8000-A. 

NOTE 

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

3. Set test/normal switch to the test position on the rear panel. 

CAUTION  

Do not short (-) terminals on CRL to Ground. These 
terminals must be unconnected. 

4. The 15KHz Optimod filters have been bypassed at the test jacks. 
CRL's 15KHz filters will take their place. 

COLLIES 310-Z-1 

1. Unsolder the 15KHz low pass filter modules ( three terminals). 

2. Remove the modules from the stereo generator board. 

3. Jumper " IN" to "CUT". 

4. Remove pre-emphasis network left and right ( FL1 and FL3). 

5. Remove the high pass filter (FL2 and FIA). 

6. Replace FL1 and FL3 with a 20db pad. 

roTF 

The 20db pad, shown below, will provide about 20db cf 
attenuation and should be used to prevent overloading. 

7. Jumper " IN" to "OUT" on FL2 and FL4. 

1. 2 K 

620 Ohm 620 Ohm 

1.2 K 
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2.4.4 Stereo Generator Check List 

To insure that all procedures have been completed, the follcving 

check list has been provided for your convenience. 

1. Jumper out and/or remove your stereo generator's 15KHz low 
pass filters. 

2. Jumper out and/or remove your stereo generator's pre-emphasis 
network. 

3. Determine if your stereo generator has high pass fi:. tars and 
if so whether or not it needs to be jumpered out and/or 
removed. 

L 

2.5 CALIBRATIW; 

2.5.1 General 

Once the front and rear panel controle have been set and the low 

pass filters in your stereo generator are remcved, the SEP-80C may be 

calibrated. Paragraph 2.5.2 shall define the dynamic calibration 

procedure and Paragraph 2.5.3 shall define the tone calibration procedure. 

Both procedures are just as accurate but by using the tone calibration 

procedure better balance will be produced than when tieing the dynamic 

calibration procedure. Determine which procedure fits your requirements 

and proceed with the applicable paragraph. 

2.5.2 Dynamic Calibration Procedure 

1. Adjust the input source for a OVU reference level. 

7ZTE 

The signal used to calibrate the i7E1-800 should be 
your typical program format. 

2. Apply power ( 115VAC) to the SEP-800. 

-e Locate the left and right channel calitraticn pots and Light 
Smitting Diodes ( LE)'s) on the rear panel of the S2-80C. 
(:tefer to figure 2-2) 

4. Rotate the left channel control pots, clockwise, until 
the left channel calibration LL) flashes on program peaks 
approximately 10-20,1, of the time. 

5. Repeat Step 4 for the right channel calibration. 

2.5.3 Tone Calibration Prccedure 

1. Apply a +37U ( as indicated by conscle VU meter), 1KHz sine 
wave to the Z..*.G'-800. 

2. Apply power ( 115VAC) to the SEP-800. 
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3. Locate the left and right calibration pots and Light Emitting 
Diodes ( LED's) on the rear panel of the .7MP-800. ( Refer to 
Figure 2-2) 

4. Rotate the left channel control pot, clockwise, until the 
left channel calibration LED just lights. 

5. Repeat Step 4 for the right channel calibration. 

2.6 TRANSMITTER MCDULATICN ADJUSTMENT 

2.6.1 General 

To insure optimum performance of the SMP-800 both the left and 

right channel modulation level must be adjusted. Paragraph 2.6.2 and 

2.6.3 will describe the mono and stereo adjustment procedures respec-

tively. 

NCTE 

Insure that the input cable leads are connected to 
the same polarity (+ to +, - to -), throughout the 
system. Reversal of leads will result in phasing 
errors. 

2.6.2 Mono Adjustment Procedure 

The following procedure will define the mono transmitter modulation 

adjustment. 

1. Rotate the left channel output pot, clockwise, until the 
total modulation monitor reads 100. 

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

3. Rotate the right channel output pot, clockwise, until the 
stereo modulation meter reaches its null position. 

NCTE 

When the stereo modulation meter reaches its null level * 
the left and right channels are at the same level. The 
null level will be reached at between 30 and 40db as 
shown on the stereo modulation meter. 

d. Recheck the modulation monitor to insure that it has not 
exceeded 100/1. If the modulation monitor is still at 100 
the calibration procedure is completed. If the reading 
exceeds 100 proceed to Step 5. 

5. Reduce the left channel until the modulation monitor reads 
10e). 

6. Adjust the stereo modulation monitor to read L-R modulation. 

7. Adjust the right channel output pot until the stereo modulation 
meter reaches its null position. 
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2.6.3 stereo Adjustment Procedure 

The following procedure 'till define the stereo transmitter 

modulation adjustment. 

1. Remove the right channel input interconnect cable. 

2. Rotate the left channel output pot, clockwise, until the modula-
tion monitor reads 100. 

-4 Remove the input cable from the left channel and connect 
it to the right channel. 

4. Rotate the right channel output pot, clockwise, until the 
modulation monitor reads 100. 

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

6. Check the total modulation monitor to insure that the total 
modulation does not exceed 10e. 

rcTE 

If the total modulation exceeds 100 reduce the levels 
cf the left and right channels to below 100. 
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CEAPTER III 

CPERATION 

3.0 GENERAL 

The SMP-800 is now ready for operation. The unit has been calibrated 

to OVU and the output should be driving your modified stereo generator. 

The left and right channel outputs are equal in amplitude and both 

ends of the interconnect shields are grounded. We can now describe the 

function of the front and rear panel controls. The recommended control 

configuration for the SMP-800 is shown in Table 3.1. 

TABLE 3.1 RECOMMENDED CONTRCL CCNEIGURATION 

Control Location Position 

PROOF/Cperate Switch Rear Panel Cperate 

G/R Switch Front Panel -6 

Clipping Switch Front Panel +2 

rOTE 

Table 3.1 defines a good setting for a Country or 
Easy Listening format if the SYP-800 is being used 
alone. If the SMP-800 is not being used alone, 
a lower setting may be required. 

3.1 FRONT PANEL CCUTROLS 

3.1.1 Gain/Reduction Zwitch ( Figure 3-1) 

FIG= 3-1 GAIE REDUCTION SWITC11 LCCATIO:: 

• 

The gain reduction switch controls the rance over which gain 

reduction will take place in the SMP-800. When the G/R switch is set 
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in the -9 position, the medium-slow AC circuit will hold the SMF-80C 

output constant if the input source material drops 9db below OVU as 

referenced from the audio source. If the input source material drops 

10db or more, the output will drop no more than the difference between 

the G/R switch setting and the input source level. For example, the 

G/R switch is set at -9, and the input level drops 11db below OVU. 

The tctal drop in signal level at the output will be 2db belo.,7 the 0'4: 

setting. Signals may rise as much as 25db above CVU and not be affected 

by the G/R switch setting. 

AGC action is automatic above OVU. 

In effect, this circuit gain rides the average signal level and 

tends to make up for "Jock t:rrors". Since the average and peak signal 

levels are being controlled by the S:,:?-800 you will detect a loudness 

increase when turning the G/R switch clockwise ( towards -15). The 

greatest increase in loudness will be realized when the G/R switch is 

switched from 0 to -3 and from -3 to -6. Ey continuing to turn the 

switch towards the -15 position, there will be no additional increase 

in loudness. 

Since there is a lo of long term dynamic integrity with higher 

switch settings, the position of this switch in of a subjective nature. 

CRL recommends that the G/R switch setting be set in as lc w a position 

as possible to achieve your goal. 

A large amount of control is possible in the SU-800 
without the ear detecting any unpleasant side effects. 
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3.1.2 Auto/Standard :;witch ( Figure 3-2) 

AUTO STANDARD SWITCH 

Modulation Processor 
0. 

0— 

FIGURE 3-2 AUTO STANDARD . TCH LOCATION 

The auto/standard switch will change the overall clipping that 

will take place in the SMP-800. 

By placing this switch in the standard mode, the clipping level 

that is acting upon the program material is determined by the clipping 

control setting. In the standard mode, loudness will be increased but 

there may be a decrease in the quality cf the prccessed signal. 

By placing the switch in the auto mode the processor will look 

for sustained tonal qualities in the program material and when found, 

will clip them less than when in the standard mode. For voice only pro-

gramming it is suggested that the switch be placed in the auto mode, since 

distortion in a voice signal is more noticeable than in e music signal. 

3.1.3 Clipping Control Switch ( Figure 3-3 

CLIPPING cuTRoL SWITCH 

FIGURE 3-3 CLIPPING CONTROL IldiTcH LCCATION 

The clipping control switch will determine the amount of loudness 

that can be generated in the SP-800. This loudness is created by the 

amount of clipping that is done to the signal waveform. This five 
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position switch clips 0, + 1, .+ 2, +3 or +4db off the signal depending 

upon the switch setting. By placing the switch in the +2 position 

for example, the processor will clip +2db off the signal waveform. As 

the switch is rotated clockwise, towards the + 4db position, the loudness 

of the signal will increase. This increase is realized because more 

signal energy is packed into a smaller space ( modulation limits). The 

largest increase in loudness will be noticed when the switch is changed 

from 0 to +1db and + 1 to +2db. As you proceed clockwise from +2 to 

+4db the loudness will not increase as much as it did when switching 

from 0 to + 1db. By increasing the clipping level you may introduce 

a loss in dynamic integrity of the signal which will cause possible 

distortion. Therefore, it is recommended that as low a setting of this 

switch be used to achieve your goal. 

3.2 REAR PANEL CONTROLS 

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

4 
LEFT 

000000 
RIGHT 

000000 O oi4 Proof /Operate 

0111° 

FIGURE 3-4 INPUT CALIBRATION PCT77 LOCATION 

The left and right channel input calibration pots are used to 

control the amount of input signal that will reach the input amplifiers 

of the SMP-800. The optimum amount of input signal that should reach 

the input amplifiers is OVU as indicated on your control console or 

automation system. 
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3.2.2 "'ROOF/Operate Switch ( Figure 3-5) 

FROCF OPERATE SWITCH 

LEFT 

000000 
RIGHT 

000000 
Proof/Operate 

C elle 
0 

FIGURE 'J-5 PROOF OPERATE S:ITCH :.ocATIcr 

The SMP-8CO's PROOF/Operate switch will defeat all system audio 

processinE. To bypass all audio processing place the PROOF/Operate 

switch in the FROOF position. 

3.3 STATUS INDICATORS 

3.3.1 General 

Two sets of status indicators have been included on the front 

panel of the :.;1...P-800 to give the operator n constant update on system 

operation. These indicators arc, the input level indicator, and clipping 

status. Both indications will be defined in Paragraphs 3.3.2 and 3.3.3 

respectively. 

3.3.2 Input Lcvc-1 Indicators ( Figure 3-6) 

INPUT i.EVEL INDICATORS 

o 

Sierea 
0 0 0 

0 0 0 

-FIGURE 3-6 INPUT LEnL INDICATORS 

The input level indicators will light and remain lit when the 

pre—determined input levels of the program material are reached. 
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Table 3.2 will define the levels at which each lamp will light when 

the input signal is calibrated to the OVU reference level as indicated 

on your audio console or automation system. 

TABLE 3.2 INDICATOR LAMPS' ILLUMNATICN LEVELS 

Lamp Illumination Level 

-15 -15db below the OVU calibration 
reference level. 

signals that exceed the OVU 
calibration reference level 

OYU, Signals that are 12db above the 
OVU calibraticn reference level 

r,OTE 

The top row of lamps indicate the left channel 
and the bottom row of lamps indicate the right 
channel on the SMF-800. 

3.3.3 Clipping Indicators ( Figure 3-7) 

CLIPPING INDI=cnc 

Modulation Processor 
0 

0 o CR systems 
L SNP co 

- OUTPUT 

FIGURE 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 

SI.!? -800 

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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qtCIRCUIT RESEARCH LABS INC. 
3204 S. Fair Lane - Tempe, Arizona 85281 - (602) 894-0077 

PROOF OF PERFORMT: For  By 

,)JUID ÎC)0 Fib(?¡? (1 
\-4 

MODE OF OPERATION: Proof e calibrate point e 1Khz. 

CAL. PT.: threshold of rear cal. led or front "peak" led. 

S/N: L ch. 

R ch. 

THD: 
L ch. 

R ch. 

100hz 1Khz 10Kh . 

gcl • -é ?-2 
..:2_Q? • (r)4/ 

Date 

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

RESPONSE: 50hz 100hz " 400hz 11Shz Khz 7.5Khz 10Khz 15Khz 

R ch. (-) clef   - - 
L ch. — 12imf  77' 

22211 

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

APP 400  

SPP 8.00 SEP 400A  

G/R, DEP.PROCESS 

EO DEP DENSITY 

GATE GATE REAR 

OPERATION L • 

OUTPUT REAR M1 
M2 

H . 

PEP PROCESS 
?EP DENSITY 

011•111MIMEMMIIII 

111•11•11.0.1.111. 

t. 

¡'MC 400  
SMP 800 

G/R 

AUTO/STANDARD 

CLIP LEVEL 

LO PHASE CORRECT 

HI PHASE CORRECT 

EQ 

ASSYMMETRY DAY 

ASSYMMETRY NIGHT 

E0 CONTROL REAR 

LO CUT-FLAT SW. REAR 

.S.Z9 
--t 

SPECIALIZING IN AUDIO PROCESSOR DESIGN, RESEARCH, AND DEVELOPMENT 



qtai CIRCUIT RESEARCH« LABS, INC. 

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

APP 300A SMC 600A  

PROCESS PROCESS 

OUTPUT DENSITY 

CATE CONTROL REAR STANDARD-AUTO REAR 

CC 300  

Process 

Clip + 

Clip - 

R/C Sw. 

.15MC 300A.« 

..PROCESS 

DENSITY 

LO PHASE CORRECT 

HI PHASE CORRECT 

OUTPUT 

E0 -

ASSYMMETRY 

AUTO-STANDARD REAR 

EC, FREO. REAR ' 

LO CUT-FLAT REAR • 

All input and output controls'are set according to calibration procedures. 

 222Z22.22211te 

MODE OF OPERATION: Operate. ? calibrate pointe 1Khz. 

CAL. PT.: threshold of rear cal. 10 or front "peak" led. 

S/N: L ch. 

Rich. 

THD: 100hz 1Khz 10Khz 

L ch. iiF , /(f , 

R ch. ../.(2 •,/9 .(/ ei (-
Response: 

EJ , Measured -5db below limit threshold. 

.Measured -22db below limit using 75us de-emphasis., 

50hz 100hz • 400hz , 1Khz 5Khz 7.5Khz ibrhi 1Khz 

Wet :- O• . --- 2 e LI 

(j) 0/4GmIC - 4 , 

Power supply e 400hz in operate é Operate cal. Pt. 


