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SECTION 1 

GENERAL DESCRIPTION 

1.1 INTRODUCTION 

The Krohn-Hite Model 2400, shown in Figure 1-1, is a versatile, AM/FM 

Phase Lock Generator designed for applications in the sub-audio (.003Hz) -

to high frequency (30MHz) range. 

The Model 2400 is actually two complete generators in one. The Main 

generator provides sine, square, triangle, ramp and pulse waveforms from 

.003Hz to 30MHz. The Main Output, is 30Vp-p, open circuit, controlled by 

a calibrated, pushbutton dB attenuator and vernier. Dual DC offset con­

trols provide fixed and/or variable offset capability. The variable 

SYMMETRY control provides a 100:1 adjustment of the Main Output waveform 

symmetry ratio, to generate additional pulse and sawtooth waveforms. 

The Auxiliary generator provides sine, square, triangle, ramp and pulse 

waveforms from 0.3Hz to 300kHz. The output is adjustable up to 20Vp-p, 

open circuit. The SYMMETRY control provides a selection of 90:10, 50:50, 

or 10: 90 duty-cycle for genera t,ing additional pulse and sawtooth wave­

forms. 

Each generator may be operated independently, or combined to generate the 

following functions: 

Internally or externally generated AM or suppressed carrier AM sig­

nals, with modulation adjustable from 0-100%; FM signals with mod­

ulation adjustable from 0-20%; internally, externally, or manually 

generated pulse and burst type signals, with variable width and 

rep-rate; continuous, up-frequency or down-frequency sweeps, over 

a 100:1 range; internally, and externally controlled phase-locked 

outputs, with locking-capture range of 100:l and± 90" adjustable 

phase control. 
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---------------

The 2400 has been carefully inspected, tested, and aged before shipment.­

!£ the generator appears to have been damaged in shipment inform the 

freight carrier of the damage and notify KROHN-HITE or its nearest sales· 

office immediately. 
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SECTION 2 

OPERATION 

2.1 INTRODUCTION 

This section describes the basic operation of the Model 2400. It in­

cludes the proper AC power requirements, the recommended turn-on pro­

cedure and a detailed explanation of all operating controls, modes of 

operation and special features. 

2.2 POWER REQUIR&~ENTS 

The 2400 is designed to operate from a single phase, 50-60Hz AC power 

source of 90-110, 108-132, 180-220, or 216-264 volts. Complementary 

line switches on the rear panel allow the 2400 to be powered from one 

of the above 4 voltage ranges. The AC power receptacle, located on 

the rear panel, is a standard 3-pin connector, and complies with the 

European I.E.C. standard. A detachable, 3-wire line cord is provided 

with the instrument. 

The fuse receptacle contains a properly rated fuse for the instrument's 

point of destination power requirements. 

2.3 TURN-ON PROCEDURE 

a) Check the line switches to make sure they are set for the correct 

voltage range. Also check to see that a fuse with the correct rating 

is secured in the fuse receptacle. 

AC Line 120V/240V Switch Norm/Lo Switch Fuse 

90-110 120V Lo 3/4 Ampere 

108-132 120V Norm 3/4 Ampere 

180-220 240V Lo 3/8 Ampere 

216-264 .240V Norm 3/8 Ampere 

b) Check to see that the POWER switch on the front panel is in the 

OFF position. 
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c) Secure the 3-wire line cord to the rear panel AC receptacle and plug 

the line cord into the AC outlet. 

WARNING! 

The chassis of this intrument is connected to the 3rd 

wire (earth) ground. For safety purposes, connect the 

line cord to a suitably grounded, 3 terminal AC outlet. 

d) Turn the POWER switch on, and allow th<J unit to warm up for several 

minutes. 

CAUTION! 

The covers of this instrument should not be removed while 

the instrument is connected to an AC power source because 

of the potentially dangerous voltages that exist within 

the unit. 

2. 4 OPERATING CON'rROLS, CONNECTORS AND DISPLAYS (See Figure 2-1) 

( 1) MULTIPLIER: 8 st.ation pushbutton control, calibrated in decade 

steps from 0.1 to 1M, multiplies FREQUENCY Hz dial setting. 

(2) POWER: On-Off toggle switch with power-on indicator. 

(3) FREQUENCY Hzjpos duration/SWP START dial: Adjusts frequency of 

Main generator in non-sweep mode; 

when Main Generator SYMMETRY used, 

mode. 

adjusts positive waveform duration 

adjusts start frequency in SWP 

(4) SYMMETRY: Pull-on variable control. Adjusts Hain Generator 

negative waveform symmetry duration, independent of positive 

duration. Range, 100:1. 

(5) 'l'TL OUT: TTL compatible pulse coincident with Main Generator 
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frequency, inverted with respect to MAIN OUT. Rise and fall 

less than 6ns. Impedance, 50 ohms. 

(6) VC IN: Input for external voltage control of Main Generator fre­

quency. Zero to± 3 volts gives 1000:1 frequency control, within 

dial range. Input impedance, 6K ohms. Operative in all modes 

except fJ Lock. 

(7) fJ LOCK: LED, indicates when Main and Auxiliary Generator frequencies 

are phase-locked. 

(8) CV OUT: DC voltage, proportional to main generator frequency, 

+ .2mV to + 3 volts, 1% accuracy over calibrated portion of FRE­

QUENCY Hz dial. Output impedance, 2.4K ohms. 

(9) FIXED DC OFFSET: 3 position slide switch selects zero, or fixed 

positive or negative offset. 

(10) VARIABLE DC OFFSET: Single turn, pull-on control provides vari­

able adjustment of MAIN OUTPUT offset, ± 15 volts. 

(11) MAIN OUT: Main Generator output, maximum 30V p-p, open-circuit. 

Impedance, 50 ohms. 

(12) PEAK VOLTS: Single turn potentiometer for controlling the MAIN 

OUTPUT voltage in each position of the AMPLITUDE ATTENUATOR. 

(13) ATTENUATOR (dB): 4 position pushbutton attenuator, calibrated 

in dB steps from OdB to -60dB. Attenuator accuracy, ± 0.2dB. 

Minimum output, less than 2 millivolts. 
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(14) WAVEFOlli'1: 3 station pushbutton control selects sine, triangle 

or square waveforms. The selected waveform appears at the 

MAIN OUTPUT. 

(15) %AM: Single-turn control, adjusts modulation depth, 0%-100% in 

AM mode; adjusts modulation envelope 0-100% in SUPP CARRIER mode. 

(16) %FM/SWP STOP: Single-turn control, adjusts deviation of Main 

Generator frequency, 0-20%, in FM mode; adjusts sweep stop fre­

quency in SWP mode. 

(17) Pushbutton Control, depress for external AM mode. 

(18) AM IN: Input for external AM. 4V peak gives 100% modulation, 

DC to 2MHz. Impedance, 10K ohms. 

(19) TRIG LEVEL/MAN TRIG: Combined single-turn control and push­

release switch. Switch manually triggers single cycle of Main 

Generator dial frequency in (external) TRIG mode; gates Main 

Generator frequency on in (external) GATE mode. Control varies 

threshold level at .0 LOCK/GATE/TRIG input for (external) TRIG 

or GATE signal; varies burst on-time in (internal) GATE mode; 

varies MAIN OUT pulse or single cycle waveform delay with res­

pect to AUX OUT in (internal) TRIG mode. 

(20) LOCK ,0/START ,0: Single-turn control, varies phase between Main 

and Auxiliary outputs, ± 90°, in ,0 LOCK mode; adjusts start/stop 

point of Main Generator sine or triangle, ± 90°, in TRIG or GATE 

mode. 
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(21) ~LOCK/GATE/TRIG IN: Input for external~ LOCK, GATE, or TRIG 

control signal. Input impedance, 100K ohms. For ~ LOCK mode, 

4V peak in calibrates LOCK ~ control range. For TRIG or GATE 

mode, input trigger level -4V to +4V, maximum rep-rate 4MHz. 

(22) Pushbutton control, depress for external ~ LOCK, GATE or TRIG 

mode. 

(23) MODE: 8-station, pushbutton control selects generator mode of 

operation. See Section 2.5.3, 

(24) SYMMETRY: 3 position switch, sets duty cycle of Auxiliary Gen­

erator waveform at approximately 90:10, 50:50 or 10:90 (Auxiliary 

generator frequency divided by approximately factor of 10 in 90:10 

and 10:90 positions). 

(25) TTL OUT: TTL compatible pulse, coincident with Auxiliary Generator 

frequency, inverted with respect to AUX OUT squarewave. Rise and 

fall less than SOns. Impedance, 50 ohms. 

(26) FREQUENCY Hz DIAL: Adjust Auxiliary Generator frequency; adjusts 

modulating frequency of Main Generator in AM and SUPP CARRIER modes; 

adjusts modulation and sweep rates of Main Generator frequency in 

FM and SWP modes respectively; captures and locks to Main Generator 

frequency in ~ LOCK mode; adjusts pulse and burst rep-rate of Main 

Generator output in internal TRIG and GATE modes, respectively. 

(27) MULTIPLIER: 5-station pushbutton control calibrated in decade 
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steps from 1 to 10K, multiplies Auxiliary FREQUENCY HZ dial 

setting. 

(28) AUX OUT: Auxiliary generator output. Maximum 20V p-p, open­

circuit. Impedance, 50 oluns. 

(29) AMPLITUDE, PEAK VOLTS: Single-turn control adjust amplitude of 

Auxiliary output, up to 20V p-p, open-circuit. Hinimum output 

less than 10mV. 

(30) WAVEFORM: 3 station pushbutton control selects sine, triangle 

or square waveforms. The selected waveform appears at the AUX 

OUT. 

(31) DC LEVEL ADJ: Single turn screwdriver adjust for adjusting MAIN 

OUT DC level. 

(32) CHASSIS/FLOATING: 2 position slide switch that disconnects sig­

nal ground ( ;}:- ) from chassis ground (,-}-; ) when in the FLOATING 

position. 

(33) Complimentary slide switches for selecting 120 or 240 volt 

operation, and normal or low line conditions. The 120/240V LINE 

switch determines the proper voltage range (90-132V or 180-264V), 

while th: NORM/LO LINE switch selects normal (108-132V, 216-264V) 

or low (90-110V, 180-220V) line voltage. 

(34) AC POWER RECEPTACLE: Standard 3-prong connector. A detachable 

3-wire line cord is included. 
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GENERATOR rnodel 
SPECIFICATIONS------------

MAIN GENERATOR 
Wa\laforms: Sme, 5qu.tre, triangle, positive and negati\le p!llses and 
ramps, AM, supp carrier AM, FM, sweep, Ph<~se lock, gate, trigger. 

Frequ~tncy Rango~: 0.003H7 to 30MHz in 8 ranges. 

to 30, .and an 8 Frequency Control: Dtal calibrated linearly from 1 
pos1110n pushbutton mult1plier switch, 

FREQUENCY 0 LOCK CAPTURE 
AND SWP RANGE BAND MULTIPLIER 

.1 
RANGE 

0.003Hz-3Hz 
0.03Hz-30Hz 

0,3Hz-300Hz 

1 
2 
3 
4 
5 
6 
7 
8 

1 
10 
100 
1K 

10K 
lOOK 

1M 

3Hz-3kHz 
30Hz-30kHz 

300Hz-300kHz 
3kHz-3M Hz 

30kHz-30MHz 

0.03Hz-3Hl 
0.3Hz-30Hz 

3Hz-300Hz 
30Hz-3kHz 

300Hz-30kHz 
3kHz-300kHz 

30kHz-3MHz 
3JOkHz-30MHz 

Frequency Accuracy: 2% of full scale on bands 1·7, 3.5% of full 
scale on band 8. 

Frequency Stability: 
10 minutes 
24 hours 
vs line 
jitter (cyc!t! to cycle) 

0.05% bands 1-7 
0.25% bands 1-6, 1% bands 7-8 
0.01% for 10% line change 
0.025% 

MaKimum Output: 30V p-p (1 5V p-p into 50 ohms), 

lmp!tdance: Constant 50 ohms, ±2%. 

Amplitude Control: Pushbutton attenuator calibrated in 20dB steps 
to 60dB and vernier. dB attenuator accuracy ±0.2dB. Minimum out 
put Jess than 2mV. 

DC Component: Zero ±100mV, ±4mV/°C, reduced in proportion 
to dB attenu<~tor setting. 

Frequency Response: SinE!wave; O.ldB to 3001<Hz, 0.2d8 to 3MHz, 
1dB to 30MHl, Triangle, 0,1d8 to 3001<Hz, 1dB to 3M Hz, 3.5d8 to 
30MHl. 

Sinewava Distortion: Less than 0.5%0.1 Hz to 3001<Hz, 2% to 3M Hz. 
All harmonrcs at least 22dB down to 30MHz. 

Squarewava and Pulse: Hise and fall (rme Jess than tOns, total 
aberrations less than S% with 50 ohm matching load. 

Trian[lle Linearity: 99% 0.1Hz to 3001<Hz, 98% to 3MHl, 90% to 
30MHl. 

Tim a Symmetry: 99% on bands 1-7,90% on band 8. 

VARIABLE SYMMETRY: PotentiOmeter for adjustmg negative 
duration of pulses and positive slope of ramps. Main tuning dial con­
trols positive duration of pulses and negative slope of ramps. Sym 
metry ratio adjustable 100: 1. 

VC (EXTERNAL VOLTAGE CONTROL): Frequency controlled 
about the dial s!!tting with lero to ±3 volts, Range 1000:1. Stew 
rate 0.2Vlus. Impedance 6k ohms. Upper frequency limited to 
maximum of selected band. 

DC OFFSETS: 
FiKed oftset sea the waveform to one half 1ts p-p amplituda and sets 
th'i-plt.is Peak it"Zero for negative offset, and the minus peak at J"ero 
for plus offset. Variable off$et allows setting about ground to ±t5 
volts peak. (Fixed and varrable offsets may be used simultaneously; 
Maximum peal< output limoted to ±15 volts), 

AUXILIARY GENERATOR 
Waveforms: Sino, square, tl·,angle, pulses and ramps. 

Frequency Ranga: 0.3Hl to 300kHz in 5 ranges. 

Fr~tquency Control: Single turn dial calibrated linearly from 3 to 
30, and aS position, pushbutton multiplier switch. 

BAND MULTIPLIER FREQUENCY RANGE 
1 1 0.3Hz-30Hz 
2 10 3Hz·300Hz 
3 100 30Hz-31<Hz 
4 1 K 300Hz-30kHz 
5 10K 3kHz·300kHz 

Frequancy Accuracy: 10% of full scat e. 

Maximum Output: 2DV p-p (IOV p-p into 50 ohms). 

Impedance: Constant 50 ohms, ±2%. 

Amplitude Control: Smgle turn vf!rnier. M•nimum output Jess than 
100-V. 

Frttquem:y Response: 0.1 dB to 1 OOI<Hz, 0.2dB to 300kH.t. 

Sina Wave Distortion: <1% to {gkHz, <2% to Be91<Hl < 3°/1> f.o /00 k H2. 
>o I 

Squdre Wave and Pulsd; R1~~ and tall times less than 500ns. 

Trianl)la lineMity: 99%, bands 14, 90% on band 5. 

Time Symmetry: 98%, bands 1-4,90% on b;1nd 5. 

SYMMETRY CONTROL: Sets w~wform rluty cycle for 10% or 90% 
and divides output trequHncy by factor of 10. 

MODULATION CHARACTERISTICS 

AM and SUPPRESSED CARRIER AM 
Modulation Factor: 0% to> 100%. 

Modulation Frequency: 0.3Hl to 300I<Hz. internal. 
DC to 2M Hz external. 

Carrier 3dB Bandwidth: .003Hz to 30M Hz. 

CarriBr Distortion IO% MOD): le~s than 1% to 3001<Hz, 2%to 3MHl. 

External Input SensitiVity: 4V peal< for 100% modulatro'l. 

Impedance, 10K ohms. 

FM 
04tviation: 0% to 20%, 

Modulation Frequency: 0.3Hz to 300kHz. 

SWEEP CHARACTERISTICS 
Ranfi18: 100:1 

Rata: 0.3Hz to 1 OkHl (3.33s to 0.1 ms) 

Start and stop frequencies independently selected by SWP STAAT 
and SWP STOP controls. Auxiliary Generator frequency and wave· 
form controls determine sweep parameter~. 

PHASE LOCK CHARACTERISTICS 
Locking Fr&quenc~ 0Range: ±90° 10~.l to JOOI<Hz, internal; ±go0 

10Hz to 1MHl, ±7S to 3M Hz,< ±75' to 30M Hz, external. 

Capture Range: 1/3 to 30 times Main Gero!trator MULTIPLIEF-l. 
EKtarnal Input: Control calibr<:~ted for 4V peal< sine or tridngle. 
Minimum voltage, .8V peal<. Input Impedance, tOOK ohms. 

TRIG/GATE CHARACTERISTICS 
Man~al, internal or externa.l. Waveform start/stop point adjustable 
±90 to 15MHl. Input trrgger level varrable tram -4V to ~4V. 
Triggers on positive slope. Max1r:num trigger frt!quency 5MHl. 
Mallimum triggered output frequency, ~- Input impedance 

lOOK ohm•. /Ot'fl/z. 
AUXILIARY OUTPUTS 

MAIN GENERATOR· 
CV (control volta[le) OUT: 2mV to 3 volt~. proportional to gent!ra­
tor frequency, Accuracy 1% bands 1-7. lrnped<~nce, 2.4K ohms. 

TTL OUT: Frequency and wmmetry ~am?. as Main Output. Or1ve~ 
up to 10 TTL loads. Rise and fall tim~t less than 6ns. Total abernJ 
tions less than 10%. 180° out of phase with Main squari!wave 
output. Impedance 50 ohms 
AUXILIARY GENERATOR: 
TTL OUT: Fr'equency and symmetry iamt:J as AuK Output. Drives 
up to 10 TTL loads. Rise and fall trme les:; than SOns. Total aberra­
tions less than 10%. 180° out of phase with Auxiliary sqU<Jil"Wi'lve 
output. Impedance 50 ohms. 

GENERAL 
Operating Temparatura Range: 0°C to 50°C 

Power Requirements: Switch selectable 90-110, 108-132. 180.220 
or 21 &264 volts, srngle phase, 5D--400Hz, 60 watts. 

Floating Ground Operation (Rear Panel): Switch disconnect> signa! 
ground from chassis ground. 

Dimensions and Wei9hts: 
Cabinet Siztt/Weight H W 0 Net Gro~ 

US 5114" 165/8" 111/2" 131bs 151bs 
Metrae 13.3cm 42.2cm 29.2cm 5.9 kgs 6.8 kgs 

Specifications apply at 25°C ±S°C, CONT mode, Main and AuKih­
ary Generators at maximum output vo!tag~t, Ma1n dial s!!t betweBn 1 
and 30, AuKiliary d1al Sftt between 3 and 30 and both SYM· 
METAY controls off. 

Optional Rack Mounting Kit: 

Part No. RK-519; permits 
installation of the Model 
2400 rnto a standard 19" 
rack spacing. 

Specification:; subject to change without notice. 

' , .• ' 'l .. 
. : 1..,..) \. t J 

.._, ) j 

' ' 
CORPORATION 

Avon lndu1 tfl d! P;~rk I Bodw!'!l Street, Avon, ,VJJ>S<J.::hus~tts 02322 
lt'lephont~ 617-580-1660- TWX 710--34S..0831 

Printed In the U.S.A. -8-80 
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(35) FUSE RECEPTACLE: 3/4A slow blow fuse for 90-132V operation, 3/SA 

slow blow fuse for 180-264V operation. 

(36) SYNC INPUT: A 2 volt p-p signal applied to this input will lock 

the Main Generator frequency to the external SYNC frequency within 

1 3% locking range. (Not applicable to~ Lock mode). 

2.5 OPERATION 

2.5.1 Main Generator 

a) The Main Generator produces sine, triangle and square waveforms, 

and covers a frequency range of .003Hz to 30MHz. The FREQUENCY 

Hz dial is a single turn dial with a concentric 5:1 vernier, and 

is calibrated in Hertz on a linear scale from 1 to 30 (.03 to 1 

uncalibrated). The effective dial range is 1000:1. The MULTI­

PLIER is an 8-station, pushbutton control calibrated in decade 

steps from 0.1 (1 o-:1) to 1M (1 o6 ). 

The FREQUENCY Hz dial and MULTIPLIER determine the frequency or 

period of the MAIN OUTPUT waveform in the AM, SUPP CARRIER, CONT, 

FM, GATE and TRIG modes. In the SWP mode, the dial determines the 

sweep start frequency. In the ~ LOCK (phase-lock) mode, the dial 

has no effect; the Main Generator frequency is controlled by the 

Auxiliary Generator. 

The dial also independently controls the squarewave positive dur­

a·tion and sine and triangle negative slopes, when the SYMNETRY-neg 

duration control is enguged, in all modes except S\'IP und ~ LOCK. 
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b) The Main Generator frequency may also be controlled by an extern­

al volt:age applied to the VC (voltage control) input connector. 

A control voltage range of zero to 3 volts will vary the Main 

Generator frequency about the dial setting (within the dial range) 

up to a maximum of 1000:1 limited by the maximum dial frequency 

on the MULTIPLIER range selected. The VC voltage will vary the 

dial frequency at a ratio of approximately 10Hz per volt times 

the MUI.TIPLIER setting. The VC has slew rate of 0. 2V/us; input 

impedance is 6k ohms. 

c) The SYMMETRY-neg duration control is a single-turn control that 

independently varies the Main Gene~rator square wave negative dur­

ation and sine and triangle positive slopes. The SYMMETRY ratio 

is adjustable 100:1 on each MULTIPLIER range. The SYMMETRY control 

can be used to generate additional pulse or sawtooth waveforms. 

d) The output of the Main Generator is determined by the pushbutton 

waveform selector. The selected waveform appears at the MAIN 

OUT connector. 

e) The MAIN OUTPUT voltage is controlled by a single turn PEAK VOLTS 

control and pushbutton attenuator calibrated 0, 20, 40, and 60 

dB steps. Maximum output is 30Vp-p, open-circuit. Output imped­

ance is 50 ohms. 

f) The FIXED DC OFFSET control is a 3 position slide switch that sel­

ects fixed positive (..rl..), zero ( 1..J ) or fixed negative (,_,.-) DC 

offset. When the FIXED OFFSET is used, the amplitude of the MAIN 

OUTPUT waveform is halved; the negative peak of the waveform is set 

at zero for positive offset, and the positive peak of the waveform 

is set to zero for negative offset. 

g) The VARIABLE DC OFFSET control is a pull-on potentiometer that 

varies the MAIN OUTPUT DC level ± 15V. The maximum combined peak 

AC plus DC should not exceed ± 15V, otherwise clipping of the wave­

form will occur. When both the FIXED and VARIABLE offset con­

trols are used the amplitude of the MAIN OUTPUT waveform Hill be 

halved, and is positive or negative peak may be set between zero 
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and ± 15 volts with the VARIABLE OFFSET control. A particular ap­

plication for this would be to generate ECL or •rTL compatible 

pulses. 

h) The CV (control voltage) OUTPUT is a DC voltage proportional to 

the Main Generator frequency. Output is+2mV to-t·3 volts. Accuracy 

is approximately 1% of output frequency, on bands 1-7 (.1 to 100k) 

of the MULTIPLIER. Output impedance is 2.4k ohms. 

2.5.2. Auxiliary Generator 

a) The Auxiliary Generator produces sine, triangle, and square wave­

forms and covers a frequency range of 0.3Hz to 300kHz. The FRE­

QUENCY Hz dial is a single turn dial, calibrated in Hertz on a 

linear scale from 3 to 30 (.3 to 3 uncalibrated). The effective 

dial range is 100:1. The MULTIPLIER is a 5 station, pushbutton 

control, calibrated in decade steps from 1 to 10k. 

The Auxiliary Generator operates independent of the Main Generator 

in the CON'r mode of operation; in all other modes, the Auxiliary 

Generator controls the Main Generator as described under Operating 

Modes, Section 2.3.3. 

The Auxiliary SYMMETRY control is a 3 position switch that selects 

the symmetry of the Auxiliary waveform to 90: 1 0 (./\ ) , 50:50 ( /\. ) or 

10:90 <"'-l· \men the 90:10 or 10:90 position is used the frequency 

of the Auxiliary generator, as indicated by the dial and MULTIPLIER 

is divided by 10. The SYMMETRY control is useful for generating ad­

ditional pulse and sawtooth waveforms. 

b) The output of the Auxiliary generator is determined by the push­

button WAVEFORM selector. The selected waveform appears at the 

AUX OUT connector. 

c) The Auxiliary output voltage is controlled by a single turn PEAK 

VOLTS CONTROL that covers approximately 60 dB of attenuation. 

Maximum output is 20Vp-p, open-circuit. Output impedance is 50 

ohms. 
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2.5.3. Operating Modes 

The Model 2400 provides a selection of 8 basic modes of operation, 

as determined by the pushbutton MODE selector: AM, SUPP CARRIER, 

CONT, FM, SWP, ~ LOCK, GATE and TRIG. The AM, ~ LOCK, GATE and 

TRIG modes may be generated internally by the Auxiliary Generator, 

or by an external source applied to the respective external input 

connectors. 

1) AM MODE: The Main Generator determines the carrier frequency, 

waveform and amplitude; the Auxiliary Generator determines the 

modulating frequency and waveshape. The modulation factor 

(modulation depth) is controlled by the % AM control; the range 

is 0%-100%. The amplitude modulated wave is at the MAIN OU'J:' 

connector. 

For external AM control, the INT/EXT pushbutton above the external 

input labelled "AM IN" is depressed; applying a 4V peak AC signal 

to the AM IN connector will calibrate 1:he % AM control for 100% 

modulation; the modulation factor may then be controlled by varying 

the % AM control. 

The external voltage to % modulation is approximately linear in 

relationship, i.e. zero to 4V peak gives 0%-100% modulation. 

2) SUPP CARRIER MODE: For suppressed carrier operation, depress the 

SUPP CARRIER mode in addition to the AM mode, and adjust all controls 

as above. 

3) CONT MODE: In the CONT (continuous) mode, the Main Generator and 

Auxiliary Generator are independent of each other. 

4) FM MODE: In the FM mode, the Main Generator determines the carrier 

frequency, amplitude, and waveform; the Auxiliary generator deter­

mines the modulating frequency and waveshape. '£he FH deviation is 

controlled by the % FM/SWP STOP CONTROL, and has a range of 0-20%. 

The frequency modulated wave is at the MAIN OUT connector. 
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5) SWP MODE: In the SWP (sweep) mode of operation, the Main Generator 

FREQUENCY Hz dial and MULTIPLIER set the sweep start frequency; 

the sweep stop frequency is adjusted by the %FM/SWP STOP CONTROL. 

The frequency may be swept up or down. The maximum sweep range 

is limited to the maximum dial range in each MULTIPLIER position. 

The sweep rate is determined by the Auxiliary FREQUENCY dial and 

MULTIPLIER. The sweep characteristic is determined by the Aux­

iliary waveform selected. If the Auxiliary SYMMETRY control is 

engaged to generate a linear ramp sweep, the sweep rate will be 

divided by a factor of 10. 

The start of the frequency sweep will correspond to the negative 

peak of the selected Auxiliary waveform for an up frequency sweep, 

and to the positive peak of the selected Auxiliary waveform for a 

down frequency sweep. The swept frequency is at the MAIN OUT. 

6) ~ LOCK MODE: The ~ LOCK (phase-lock) mode provides two signals of 

the same frequency that are phase-locked over a ± 90° range. In 

the ~ LOCK mode, the Main Generator FREQUENCY Hz dial is disabled; 

the Main Generator frequency is captured and locked by the Auxiliary 

Generator. The locking frequency range is determined by the Main 

Generator MULTIPLIER, as indicated below: 

MULTIPLIER 

0.1 

1 

10 

100 

1K 

10K 

100K 

100K 

1M 

~ LOCK CAPTURE RANGE 

.03Hz - 3Hz 

0.3Hz - 30Hz 

3Hz - 300Hz 

30Hz - 3kHz 

300Hz - 30kHz 

3kHz - 300kHz 

30kHz - 300kHz 

300kHz - 3MHz 

300kHz - 30MHz 

Internal 

and 

External 

l 
External 

only 

The Auxiliary Generator will capture and lock the Main Generator fre­

quency over a 100:1 range within each range determined by the MULTI­

PLIER setting. The ~ LOCK light, located beneath the Main Generator 

FREQUENCY dial, will indicate when a locking condition exists. 
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The phase-locked outputs are taken from the MAIN OUT and AUX OUT 

connectors. The amplitude and waveform of each output are indep­

endently selected. 

The LOCK ~/START ~ control varies the phase of the AUX OUT with re­

spect to the MAIN OUT, between -goo and +goo, if the two output 

waveforms are similar, or if one is a sine wave and the other a triangle. 

If the MAIN OUT is a sine or triangle wave and the AUX OUT is a square 

wave, +90° must be added to the LOCK~ setting. Conversely, if the 

AUX OUT is a sine or triangle wave and the MAIN OUT is a square wave, 

-goo must be added to the LOCK~ setting. 

The internal ~ LOCK mode is limited to the upper frequency of the 

Auxiliary Generator (300kHz). For ex1:ernal phase lock operation of 

the INT/EXT selector located above the input labelled "~ LOCK/GATE/ 

TRIG" is depressed; a 4V peak external sine or triangle wave will 

phase-lock the Main Generator and calibrate the LOCK ~/START ~ control 

for ± goo. The minimum locking volta9e required is .SV peak. 

7) GATE (BURST) MODE: In the GATE mode of operation, the Main Gen­

erator frequency is gated on and off by the Auxiliary Generator. 

The internal GATE mode is also referred to as the BURST mode. The 

Main Generator FREQUENCY dial and MULTIPLIER determine the burst 

frequency. The burst rep-rate is determined by the Auxiliary FRE­

QUENCY dial and MULTIPLIER. The burst on-time is controlled by the 

TRIG LEVEL control when the Auxiliary WAVEFORM selector is set to 

sine or triangle. When the Auxiliary squarewave is selected, the 

burst on-time will be set at 50% of the burst rep-rate. If the 

Auxiliary SYMMETRY control is used, the burst rep-rate, indicated 

by the Auxiliary FREQUENCY dial, will be divided by a factor of 10. 

The LOCK ~/START ~ control adjusts the start/stop point of the 

first and last cycle of the burst by± 90°. The burst itself al­

ways contains an integral number of cycles of the Main Generator 

dial frequency. 

For external gate operation, depress the button located above the 

~ LOCK/GATE/TRIG input. The Main Generator will be gated on durin9 

the positive transition of the external ga·te signal. The TRIG LEVEL 
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control will adjust the gate threshold level between -4V and +4V. 

For manual gating of the Hain Generator, the INT/EXT button is re­

leased; depressing the TRIG LEVEL/MAN TRIG control will gate the 

Main Generator on for as long as the control is depressed. 

8) TRIG (PULSE) MODE: In the internal TRIG or pulse mode of op­

eration, the Hain Generator is internally triggered by the Aux­

iliary generator. The Main generator FREQUENCY dial and HULT-

IPLIER determines the single cycle or pulse period. The single cycle 

or pulse rep-rate is controlled by the Auxiliary FREQUENCY dial 

and HULTIPLIER. The LOCK P/START p control varies the start/stop 

point of the haversine or havertriangle waveforms. The TRIG 

LEVEL control will delay the start of the pulse with respect to the 

AUX OUT. 

If the Auxiliary SYHMETRY control is used the pulse rep-rate will 

be divided by approximately 10. 

For external triggering, the same conditions apply as in external 

gate operation (7). Maximum trigger frequency is limited to SMHz 

and the Haximum Main Generator frequency that may be triggered is 

15HHz. 

For manual triggering, one cycle of the Hain Generator frequency 

will be produced each time the TRIG LEVEL/MAN TRIG button is de­

pressed. 

Table 2.1 on pages 2-14 thru 2-16 briefly describes how to use the con­

trols for each desired mode of operation; a set of illustrative 

waveforms for each mode are also included. 
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AM 

1) Depress AM. 

2) Depress CONT. 

3) Set carrier frequency with Main Generator FRE­
QUENCY Hz dial and MULTIPLIER. 

4) Select carrier waveform with Main Generator WAVE­
FORM switch. 

5) Adjust carrier amplitude with Main Generator 
PEAK VOLTS and ATTENUATOR dB controls. 

6) Select internal or external AM. 

7) If internal AM is used, select modulating fre­
quency with Auxiliary Generator frequency controls. 

8) Select modulating waveform with Auxiliary Gen­
erator WAVEFORM switch. 

9) If external AM is used feed 4V peak into AM IN 
for 100% modulation. 

10) Adjust modulation depth with % AM control. 

SUPP CARRIER 

1) Depress AM and SUPP CARRIER. 

2) Repeat steps 2 thru 9 above. 

3) Adjust PEAK VOLTS and ATTENUATOR dB controls for 
desired CW amplitude in CONT mode, adjust % AM 
for envelope amplitude. 

FM 

1) Depress FM. 

2) For AM/FM or SUPP CARRIER AM/FM, also depress AM 
or AM and SUPP CARRIER. 

3) Select Main Generator frequency, amplitude and 
waveform. (Main Generator frequency should be 
10 times modulation rate.) 

4) Adjust % deviation 0-20% with % FM/SWP STOP 
control. 

> -

5) Adjust FM rate with Auxiliary Generator frequency 
controls. 

6) Select modulating waveform with Auxiliary WAVE­
FORM switch. 

7) If SYMMETRY control used (90:10, 10:90) modulat­
ing rate .; 10. 

8) If external FM is desired, use CONT mode and 
VC input. 
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TABLE 2.1 (CON'T) 

SWP 

1) Depress SWP. 

2) Select Main Generator waveform and amplitude 
as desired. 

3) Select start frequency with Main Generator 
dial. 

4) Select stop frequency with SWP STOP control. 

5) Select sweep rate with Auxiliary Generator fre-
quency controls. 

6) Select sweep characteristic with Auxiliary Gen-
era tor WAVEFORM and SYMMETRY control. 

7) If SYMMETRY used, sweep rate f 10. 

CONT 

1) Depress CONT. 

2) Main and Auxiliary Generators are independent of 
each other. 

3) Select desired frequency, waveform and amplitude 
of each generator. 

4) Main Generator may be voltage controlled by the 
VC input. 

j1l LOCK 

1) Depress j1l LOCK. 

2) Select Main Generator frequency, amplitude and 
waveform as desired. 

3) Set Auxiliary Generator MULTIPLIER to same band 
as Main Generator. 

4) Set Auxiliary Generator frequency close to Main 
Generator frequency until ¢ LOCK indicator light 
comes on. Both outputs will now be the same 
frequency. 

5) Frequency of both generators is now controlled by 
Auxiliary Generator. 

6) Adjust¢ LOCK control for ±9oo. 

top to bottom: sine 
triangle, square 

¢-locked outputs 

(Phase control indicates Auxiliary output with res­
pect to Main Output, i.e. +90° Auxiliary leads Main.) 

7) To double Main Generator frequency and maintain 
phase lock, depress AM and SUPP CARRIER. 
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TABLE 2.1 (CON'T) 

GATE (Burst) 

1) Depress GATE. 

2) For GATED AM or GATED SUPP CARRIER AM, also de­
press AM or AM and SUPP CARRIER. 

3) Set GATED (Burst) frequency and waveform with 
Main Generator. 

4) Select internal or external GATE. 

5) If internal GATE is used, set GATE (Burst) on­
time with trig level/man trig control. 

6) Select gating waveform from Auxiliary Generator. 

7) Adjust GATE (Burst) rep-rate with Auxiliary 
frequency. 

B) If external gate is used, adjust threshold level 
with TRIG LEVEL control. 

9) Adjust start ¢ control as desired. 

NOTE: Depressing MAN TRIG causes Main Generator to 
free run. 

TRIG (Pulse) 

1) Depress TRIG. 

2) Select internal or external TRIG. 

3) Set pulse period with Main Generator frequency 
controls. 

4) Set Main Generator to desired waveform and ampli­
tude. 

5) If internal TRIG is used set pulse rep-rate with 
Auxiliary frequency. 

6) If external trigger is used, adjust threshold 
level with TRIG LEVEL control. 

7) Adjust START l1l control as desired .. 

:B) To manually trigger, depress MAN TRIG button. 

VARIABLE START ¢ (Main Output) 

Used with GATE or TRIG mode. 
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SECTION 3 

INITIAL ACCEPTANCE AND ROUTINE PERFORMANCE TESTS 

3.1 INTRODUCTION 

The following procedure may be used to verify the generator's perfor­

mance specifications, both for incoming acceptance and for routine 

servicing. All tests should be made with the cover in place and se­

cured. 

3.2 EQUIPMENT REQUIRED 

Refer to the Appendix on page A-1. 

3.3 INITIAL TURN-ON 

FAMILIARIZE YOURSELF WITH SECTION 2.2, POWER REQUIREMENTS AND SECTION 

2.3, TURN-ON PROCEDURE BEFORE OPERATING THIS INSTRUMENT. 

3.4 PRELIMINARY SET-UP 

After the instrument has been allowed to warm up for several minutes, 

set the controls initially to the following positions: 

MAIN GENERATOR (LEFT SIDE): 

FREQUENCY Hz dial 30 

MULTIPLIER 100 

SYMMETRY Off 

DC OFFSET, VARIABLE Push off 

DC OFFSET, FIXED 'U 
WAVEFORM '\,; 
AMPLITUDE OdB (ATTENUATOR) 

MAX cw (PEAK VOLTS) 
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AUXILIARY GENERATOR (RIGHT SIDE): 

FREQUENCY Hz dial 

MULTIPLIER 

MODE 

SYMMETRY 

AMPLITUDE 

WAVEFORM 

MISCELLANEOUS: 

%FM/SWP STOP 

TRIG LEVEL/MAN TRIG 

% AM 

LOCK ~/START ~ 

AM IN button 

~ LOCK/GATE/TRIG IN button 

30 

100 

CONT 

A 
MAX CW 

Centered 

Centered 

50 

0 

INT (out) 

INT (out) 

CAUTION! 

The covers of this instrument should not be removed 

when the instrument is connected to an AC power: source, 

because of the potentially dangerous voltages that exist 

within the unit. 

3.5 PERFORMANCE TESTS 

3.5.1 Main Generator 

1) WAVEFO&~S AND AMPLITUDE CONTROLS: 

Connect the oscilloscope to the generator's MAIN OUT; operate the 

WAVEFORM switch and observe that the sine ( ~), triangle ( '\,) and 

square waveforms are approximately 30Vp-p, and undistorted. Return 

to triangle ( "\,.) . 

Vary the PEAK VOLTS control from maximum to minimum; the waveform 

amplitude should be reduced by more than 40dB. Return the PEAK VOLTS 

control to maximum. Operate the ATTENUATOR switch and observe the 

waveform amplitude is attenuated in 20dB steps. The ATTENUATOR has 
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an accuracy of ± 0.2dB per 20dB step. 

2) FIXED AND VARIABLE DC OFFSETS: 

Set the PEAK VOLTS control to maximum, ATTENUATOR to OdB. Switch 

the FIXED OFFSET control to the-"- (positive) offset position; the 

waveform p-p amplitude should be halved and its negative peak should 

start at zero volts. Switch the FIXED OFFSET control to the;_;(nega­

tive) offset position; waveform p-p amplitude should be halved, and 

its positive peak should start. at zero volts. Return the FIXED OFF­

SET control to the'L (zero) position. 

Turn the PEAK VOLTS control to its minimum position. Pull the VARI­

ABLE DC OFFSET on, and rotate it from its CCW end to its CW end; out­

put offset should vary from -15V to +15V. Push the VARIABLE OFFSET 

off. 

3) SYMMETRY: 

Select~ • Pull the SYMMETRY control on; you should be able to vary 

the squarewave negative duration, independent of its positive duration, 

which is controlled by the FREQUENCY dial. Symmetry range on each 

MULTIPLIER position is approximately 100:1. Push the SYMMETRY control 

off. 

4) FREQUENCY CALIBRATION: 

Connect a frequency counter to the MAIN OUT WAVEFORM to 1_, • Check 

the accuracy of the FREQUENCY dial on the X100 MULTIPLIER position; 

tolerance is ±2% of full scale, or ±60Hz. 

Adjust the FREQUENCY dial for a reading of exactly 3,000Hz. Operate 

the MULTIPLIER switch and check the frequency accuracy in each posi­

tion. Tolerance, ±2% of full scale, X .1 - X100K positions, ±3.5% of 

full scale, X 1M position. 
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S) AMPLITUDE FLATNESS (FREQUENCY RESPONSE): 

The specifications for amplitude flatness apply to sinewave and tri­

angle only. The specification may be checked by the use of a thermal 

converter (Fluke Model ASS) and either a DC Differential Voltmeter 

(Fluke Model 89SA) or a DC Null Detector (Fluke Model 84SA) with a 

stable, DC reference supply. (Figure 3-1.) 

A suitable AC voltmeter that will measure amplitude variations of less 

than 0.1dB to 300kHz, 0.2dB to 3MHz and 1dB to 30MHz may be used as 

an alternate, if one is available. 

Peak to peak variations should be within the tolerances indicated be­

low: 

Frequency 

<..300kHz 

300kHz - 3MHz 

3MHz - 30MHz 

Tolerances 

0. 1dB 

0. 2dB 

1.0dB 

THERMAL 
CONVERTER 

0 .1dB 

1. OdB 

3. SdB 

·"- 1-;-1 
I$J f/J 

000000 

DC DIFFERENTIAL 
VOLTMETER 

Figure 3-1. Test Set-up for Amplitude Flatness Measurements. 

6) SINEWAVE DISTORTION: 

Connect the Distortion Analyzer to the MAIN OUT, WAVEFORM on "\., . 

Measure the total harmonic distortion; it should be less than O.S% 

(-46dB) to 100kHz. 
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Above 100kHz, the use of a Wave or Spectrum Analyzer is recommended. 

Total harmonic distortion is specified at less than 0.5% (-46dB) to 

300kHz, 2% (-34dB) to 3MHz and -22dB to 30MHz. 

7) SQUAREWAVE RESPONSE: 

Connect the ~~IN OUT to the scope vertical input, with a 50 ohm term­

inator at the scope input. Set the Main Generator frequency to 3MHz 

(30 x 1 OOK), WAVEFORM switch to f1.J . 

Verify the following squarewave parameters: 

Parameter 

Rise and fall time 

Preshoot, overshoot 

and ringing 

8) TTL OUT: 

Tolerance 

<10ns 

(5% of p-p amplitude 

Connect the Main Generator TTL OUT to the scope vertical input, with­

out the 500 terminator. Set the Main Generator frequency to 3kHz 

(30 x 100) and verify the TTL OUT levels are approximately +2 to +5 

volts (high) and zero to +1 volt (low). 

9) VC (VOLTAGE CONTROL) INPUT: 

The VC (Voltage Control) Input allows you to control the frequency of 

the Main Generator with an external voltage. 

Connect a frequency counter to the MAIN or TTL OUT, and a variable DC 

source (zero to ± 3V) to the VC IN. Vary the DC source and observe the 

generator frequency varies. 

Disconnect the DC source from the VC IN. 
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10) CV (CONTROL VOLTAGE) OUT: 

The CV (Control Voltage) OUT is a DC voltage proportional to the 

Main Generator dial setting. Connect a voltmeter to the CV OUT and 

verify the CV voltage is approximately +3V for 30 on the dial, +2V 

for 20 on the dial, etc. 

3.5.2 Auxiliary Generator 

1) WAVEFORMS AND AMPLITUDE CONTROL: 

Connect the oscilloscope to the AUX OUT; operate the WAVEFORM switch 

and observe that the sine <1v ) triangle (~ ) and squarewave are at 

least 20Vp-p and undistorted. Return to'\. • 

Vary the PEAK VOLTS, control from maximum to minimum; amplitude should 

be reduced by more than 40dB. Return the PEAK VOLTS control to maxi­

mum. 

2) SYMMETRY: 

Select'"l.J , switch the SYMMETRY control to/"\ (90% duty cycle) and 

verify with the scope. Switch SYMMETRY t:ol'-.,. (10% duty cycle) and veri­

fy on the scope. Return SYMMETRY control to"""' (50% dut:y cycle) pos­

ition. 

3) FREQUENCY CALIBRATION: 

Connect a frequency counter to the AUX OUT, WAVEFORM to'!J. Check 

the accuracy of the dial and multiplier on all ranges. Tolerance, 

±10% of full scale, 0.3Hz to 300kHz. 

4) AMPLITUDE FLATNESS (FREQUENCY RESPONSE): 

The specifications for amplitude flatness apply to sinewave, only. 

The test set-up shown in Figure 3-1 may be used, except that the 

Thermal Converter is connected to the AUX OUT. (The WAVEFORM Slvi tch 

should be on '\.,. ) . 
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Peak to peak variations should be less than 0.1dB (1.0%) to 100kHz 

and less than 0.2dB (2.0%) to 300kHz. 

5) SINEWAVE DISTORTION: 

Connect the Distortion Analyzer to the AUX OUT, WAVEFORM on~ . 

Measure the total harmonic distortion, it should be less than 1% to 

10kH~ less than 2% to 50kHz, less than 3% to 100kHz. 

6) TTL OUT: 

Set the Auxiliary Generator frequency to 3kHz (30 x 100) and verify 

that the TTL OUT levels are between +2 and +5 volts (high) and zero 

and +1 volts (low). 

3.5.3. Modes of Operation 

Refer to Table 2.1 on pages 2-14 thru 2-16 to verify that the respect­

ive modes of operation are working properly. 
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SECTION 4 

CIRCUIT DESCRIPTION 

Section 4, Circuit Description, is in its final stages of preparation, 

and will be included in the final Operating and Maintenance Manual for 

the Model 2400. 

A copy of the complete Operating and Maintenance Manual for the Model 

2400 will be sent to you when it is ready. 

KROHN-HITE CORPORATION 

PUBLICATIONS NOTICE 2400-1-481 
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SECTION 5 

MAINTENANCE 

Section 5, MAINTENANCE, is in its final stages of preparation, and 

will be included in the final Operating and Maintenance Manual for 

the Model 2400. 

A copy of the complete Operating and Maintenance Manual for the Model 

2400 will be sent to you when it is ready. 

KROHN-HITE CORPORATION 

PUBLICATIONS NOTICE 2400-1-481 

S-1 





SECTION 6 

CALIBRATION 

6.1 INTRODUCTION 

The following procedure provides for the calibration and adjustment 

of the generator in the field, and adherence to this procedure should 

restore the generator to its original performance specifications. If 

the generator cannot be calibrated by the procedure given, refer to 

MAINTENANCE, Section 5, or consult our Factory Service Department. 

The location of all test point.s and adjustable components may be found 

in the circuit layout drawing at the rear of this manual. 

WARNING! 

This calibration procedure should be performed by qualified person­

nel only. Remove the covers before connecting the instrument to the 

AC source and use only insulated probes and/or tools. 

6.2 EQUIPMENT REQUIRED 

Refer to the Appendix on page A-1. 

6.3 TURN-ON PROCEDURE 

After removing the instrument covers, follow the recommended turn-on 

procedure outlined in Section 2.3 and allow the instrument to warm up 

for at least 15 minutes. 

6.4 TEST PROCEDURE 

6.4.1 Main Generator (Left Side) 

Set the Main Generator controls initially to the following positions: 
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FREQUENCY Hz dial 

MULTIPLIER 

SYMMETRY 

DC OFFSE1', VARIABLE 

DC' OFFSET, FIXED 

WAVEFORM 

AMPLITUDE 

MODE 

CIRCUIT GROUND 
(Rear Panel) 

1) Regulated DC Power Supplies: 

30 

1K 

Push off 

Pllsh off 

~ 
'\, 
OdB (ATTENUATOR) 
MAX CCW (PEAK VOLTS) 

CONT 

CHASSIS 

Connect the HI end of the DVM to the +25 volt test point; connect. 

the LO end of the DVM to the -25 volt test point on PC591. Ad­

just R107 for a reading of +50 volts, exactly. 

CAUTION! 

DVM LO (COMMON) input should be isolated from the 3rd wire 

(earth) ground. 

Connect the LO end of the DVM to signal ground (~) and 

check the following voltages on PC591: 

Test Point 

+25V 

-25V 

+S.SV 

-s.sv 

2) DC Voltage Levels: 

Tolerance 

+25.00V, ± 0.25V 

-25.00V, ± 0.25V 

+S.SOV, ± 0.16V 

-s.sov, ± o.16V 

Connect the DVM to test point +20V on PC592 and adjust R541 for 

+20.0V, ± 0.2V. 

Connect the DVM across either R567 or R576 (18ohm, 1W collector re-
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sistors) on PC592; adjust R566 for a voltage drop of 0.8 volts, 

± 0.03 volts. 

CAUTION! 

DVM LO (COMMON) input should be isolated from the 3rd wire (earth) 

ground. 

Connect the DVM to the MAIN OUT; adjust R536 for zero, ± 10 milli­

volts. 

DUE TO INTERACTION, REPEAT ADJUSTMENT OF R541, R566 and R536. 

Connect the DVM to test point 'I'O on PC590 and adjust R223 for zero, 

± 1 millivolt. 

Connect DVM to MAIN OUT; readjust R536 for zero volts, if necessary. 

Turn PEAK VOLTS control to Max CW and adjust R528 for a DVM reading 

of zero, ± 20 millivolts. Set the PEAK VOLTS control for mid-range; 

adjust R532 for a DVM reading of zero, ± 20 millivolts. Return PEAK 

VOLTS to Max CW. 

Set the FREQUENCY Hz dial to its low end stop. Connect the scope to 

the MAIN OUT, and release all the MULTIPLIER buttons; this will in­

hibit the generator's oscillating loop. Observe the DC level on the 

scope and adjust R241 for a DC level of approximately zero. The 

level may slowly drift off after adjustment. This is normal. 

Set the MULTIPLIER for 10K and connect the DVM to the CV output. 

Adjust R319 for plus (+) 2 millivolts. 

3) Minimum Frequency and Symmetry Adjust: 

Connect the scope to the Main OUT; connect the frequency counter to the 

TTL output. Adjust R331 for a frequency reading of 200 Hz, and R326 for 

a symmetrical triangle. 
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4) Band Calibration (Part 1): 

Connect the DVM to the CV OUT and adjust the FREQUENCY Hz dial for 

a CV voltage of +3.00 volts, ± 0.01 volts. Adjust the generator 

frequency on each band as follows: 

Band Adjustment Tolerance 

10K R144 300kHz, ± 300Hz 

1K R148 30kHz, ± JO!lz 

100 R149 3kHz, ± 3Hz 

10 R154 3.333ms, ± . 003ms 
(period) 

5) Dial Calibration: 

Set the MULTIPLIER for 10K. Adjust the Frequency Hz dial for a 

CV voltage of + 0.3 volts ± 0.001 volts. The generator frequency 

should be between 29.9 kHz-30.1kHz. Adjust the dial for exactly 

30kHz; loosen the dial set screws and set dial so that the 3.0 mark 

lines up with the dial indicator arrow. Tighten dial set screws 

and recheck frequency reading. 

Set the frequency dial to 30; adjust R312 for a CV voltage of +2.997V 

to +3.003V. Frequency reading should be between 299.4kHz-300.6kHz. 

6) Band Calibration (Part 2): 

Set MULTIPLIER for lOOK. Adjust the FREQUENCY dial for a CV voltage 

of +.999V to +1.001V. Adjust R141 for a frequency reading of .999MHz-

1.001MHz. 

Set dial for a CV voltage of +2.997V to +3.003V; adjust C221 for a 

reading of 2.997MHz-3.003MHz. 

Reset the dial for a CV voltage of +.2997V to +.3003V. Switch 

MULTIPLIER to XlM and adjust R140 for a frequency reading of 2.99 

MHz - 3.01MHz. 
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Set FREQUENCY dial for 30. Adjust C208 for a frequency reading of 

29.9 MHz-30.1MHz. 

DUE TO INTERACTION, REPEAT STEP 6. 

7) Sine Shaper Adjustment: 

Set the WAVEFORM switch to~ and set the generator frequency to 

3.0 x 1K. (3kHz). Connect the distortion analyzer to the MAIN 

OUT. Connect the DVM to test point TO on PC590 and readjust R223 

for zero ± 1 millivolt. Adjust R401 and R404 for a distortion read­

ing of less than 0.25%. 

8) Main Output Level Readjust: 

Disconnect the distortion analyzer and set the WAVEFORM switch to 

~. Set the PEAK VOLTS control to Max CCW. Set the generator fre­

quency to 5 x 100 (500Hz), and connect the DVM to the MAIN OUT. Re­

adjust for zero, ± 20 millivolts (R532). 

Set the PEAK VOLTS control to Max CW and readjust R528 for zero, 

± 20 millivolts. 

9) Waveform Amplitude and DC Level Adjustments: 

Switch the DVM to the AC mode of .operation. With the WAVEFORM switch 

still on~, adjust R548 for a triangle amplitude of 8.33 volts to 

8.50 volts. 

Set the WAVEFORM switch to'"\_,. Adjust R211 for a squarewave ampli­

tude of 16.66 volts to 17.00 volts. Switch the DVM to DC operation; 

adjust R202 for a reading of zero, ± 2 millivolts. Due to interaction, 

R211 and R202 may have to be readjusted. 

Switch the DVM to AC operation, and set the WAVEFOfu~ switch to~ 
adjust R407 for a sinewave amplitude of 10.6 volts to 10.8 volts. 

Switch the DVM to DC operation; adjust R444 for a reading of zero, ± 

20 millivolts. Due to interaction, R407 and R444 may have to be re­

adjusted. 
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10) Fixed DC Offset Adjust: 

D D D 
c 0 

@ 
CJ 

c CJ CJ 
0 0 
0 c:::J 
c CJ 
0 0 
0 CJ 

MODEL 2400 

+OFFSET 

-OFFSET 

!\; 
IOK 

-. 

OSCILLOSCOPE 

Figure 6-1. Test Circuit for FIXED OFFSET Adjust. 

Set the WAVEFORM switch to '\t frequency to 500 Hz. Switch the DVM to 

AC operation, and switch the FIXED OF'FSET control to the .JI... (+) pos­

ition; adjust R509 for an AC reading of 4.16 volts to 4.25 volts. Re­

turn the FIXED OFFSET to the rtJ {off) position. Switch the DVM to 

DC operation and readjust R528 for a reading of zero, ±20 millivolts. 

Disconnect the DVM and connect the generator MAIN OUT to the scope 

through the clipping Circuit shown in Figure 6-1. The circuit con­

sists of a 10k ohm resistor (carbon or film) in series with the MAIN 

OUT and the scope input, plus two (2) back-to-back diodes across the 

scope input terminals, Return the FIXED OFFSET control to the 

(+) position; set the scope vertical input sensitiv ity to 0.2V/cm.
1 

DC coupled, horizontal to 1 msjcm cal. 

Initially adjust R513 so that the negative peak of the triangle is at 

zero volts DC. Switch the FIXED OFFSET control between.Jl..(+) and-.....r 

(-) and readjust R513 so that the positive and negative peaks fall on 

the same line; the line itself should be within ±1 em. (±0.2V) of zero. 

Remove.the clipping circuit. 
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11) Main Output Squarewave Adjust: 

Connect the scope to the MAIN OUT, using a son terminator and cable 

(terminator at scope end). Set the WAVEFORM selector to~ PEAK VOLTS 

control to Max CW, FREQUENCY Hz controls to 3 MHz (3X1M). Adjust both 

R550 and C517 for optimum squarewave shape. 

12) Sinewave Amplitude Flatness Adjustment: 

Set the Main and Auxiliary Generator controls as follows: 

MAIN GENERATOR: 

FREQUENCY Hz dial 1 

MULTIPLIER 1M 

WAVEFORM 

AMPLITUDE dB (ATTENUATOR) 

AUXILIARY GENERATOR: 

FREQUENCY Hz dial 3 

MULTIPLIER 1K 

WAVEFORM 

AMPLITUDE Max CW 

SYMMETRY ./'\ (90:10) 

MODE SWP 

% FM/SWP STOP Max CW (30) 
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connect the MAIN OUT to the scope vertical (y-Axis) input with a son 
terminator at the scope end. Connect the AUX OUT to the scope hori­

zontal (x-Axis) input. Set the scope horizontal time base for exter­

nal sweep. Adjust the scope vertical gain for a displayed sweep amp­

litude of 8 em at the start of the sweep (left). Adjust the Auxiliary 

Generator frequency to optimize the horizontal sweep rate. 

Adjust C409 for an optimum sinewave response (peak deviations less 

than 0.4 em). 

Disconnect the AUX OUT from the scope horizontal input, and return 

the scope horizontal time base to normal sweep mode. 

6.4.2 Auxiliary Generator (Right Side) 

Set the Auxiliary Generator controls initially to the following pos­

itions: 

FREQUENCY Hz 1 0 

MULTIPLIER 100 

WAVEFORM IV 

SYMMETRY 1\ (50:50) 

MODE CONT 

1 ) Resulated DC Power SuEElies: 

Connect DVM to test point #5 (TP5); adjust R781 on PC241 for +12 

volts. 

Connect DVM to TP6; adjust R785 for -12 volts. 
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2) Waveform Symmetry: 

Set WAVEFORM to~. Set Auxiliary frequency to 300Hz (0.3x1K). 

Connect the AUX OUT to the scope. Adjust R720 for a symmetrical 

SQUAREWAVE. 

Set FREQUENCY dial to 30, multiplier to 100. Adjust R711 for a 

symmetrical SQUAREWAVE. 

3) output DC Level Adjust: 

Set Auxiliary frequency to 10 x 100. (1kHz). Rotate AMPLITUDE 

control max CCW, and release all WAVEFORM switches. Connect DVM 

to TPA, PC241 and adjust R764A for zero, ±10 millivolts. 

Connect DVM to AUX OUT; set AMPLITUDE pot to mid-range and adjust 

R767 for zero, ±10 millivolts. 

4) Dial cal~bration: 

Rotate Auxiliary dial clockwise to stop. If necessary, loosen set 

screw and align~ on dial with indicator. Tighten set screw. 

Connect frequency counter to Auxiliary TTL OUT; Turn dial to 3 and 

adjust R702. 

Tolerance: 300Hz ± 3Hz 

333ms ± 3ms 

Set dial to 30 and adjust R70B. 

Tolerance: 3,000Hz ± 30Hz 

33.3ms ± 0.3ms 

Repeat adjustment at 3 on the dial. 
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5) Band Calibration: 

Set Auxiliary frequency to 30 x 1K. Adjust C718. Tolerance, 

29.7kHz- 30.3kHz. 

Set Auxiliary frequency to 3 x 1 OK. Adjust R70 1 Tolerance: 29. 7kHz -· 

30.5kHz. 

Tune dial to 30 and adjust C716. Tolerance 

Readjust at 3 and 30 until both are correct. 

6) Sinewave Adjustment: 

Set the Auxiliary frequency to 10 x 100 (1kHz). Adjust. AMPLITUDE 

control maximum CW. Connect the AUX OUT to the distortion analyzer 

input; set the WAVEFORM switch to '\.t . 

Connect a jumper from TPJ to top end of R745 lpin 6 of U748). Ad­

just R723 and R726 for minimum distortion reading. 

Switch MULTIPLIER to 1k. Connect DVM to TP2 and adjust R746 for 

zero ± 10 millivolts DC. 

Switch MULTIPLIER to 10K. Adjust R747 for zero ± 10 millivolts DC 

at TP2. 

Switch MULTIPLIER to 100. Remove jumper from between •rpJ and pin 6 of 

U748. Adjust R744 for minimum distortion reading. Readjust R723 and 

R726 for minimum distortion reading. (.85%). 

Tune dial to 3; adjust R720 for minimum distortion reading (.85%). 

Tune dial to 30; adjust R711 for minimum distortion (.85%). 

Set dial to 10. Connect DVM to TP2. Readjust R746 for zero± 10 

millivolts. Set MULTIPLIER to 10k. Readjust R747 for zero ± 10 

millivolts. Switch MULTIPLIER to 100. Connect DVM to TP3. Adjust 

R748 for zero, ± 10 millivolts. 
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Disconnect Distortion Analyzer. 

Connect ACVM to AUX OUT, and adjust R756 for SINEWAVE Amplitude of 

7.13 volts, ± .07 volts. 

7) Triangle Wave Adjustment: 

Set WAVEFORM seitch to'\; , AMPLITUDE control to maximum. Connect 

DVM to AUX OUT. Adjust R758 for zero± 10 millivolts DC. 

Connect ACVM to AUX OUT and adjust R754 for a triangle amplitude 

of 5.61 volts, ± .06 volts. 

8) Square Wave Adjustment: 

Set WAVEFORM switch to~, AMPLITUDE to maximum. Preset R752 

maximum CW. Connect DVM to AUX OUT. Adjust R759 for zero ± 10 

millivolts DC. 

Connect ACVM to AUX OUT and adjust R752 for SQUAREWAVE Amplitude 

of 11.22 volts, ± .11 volts. 

Recheck DC level and readjust R752, if necessary. 

9) Symmetry Control Adjustment: 

Connect scope to AUX 

em. Switch SYMMETRY 

OUT. Set scope horizontal time base for .Sms/ 

control to"' adjust Auxiliary FREQUENCY dial 

and scope horizontal sweep time to obtain a 1 centimeter positive pulse, 

and 1 cycle exactly every 10 centimeters. 

Switch SYMMETRY control to~: adjust R719 until 1 cycle covers 10 

centimeters exactly. 

also). 

(You should have a 1 centimeter negative pulse, 

Reset SYMMETRY control to~ 
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6.4.3. Operational Modes 

1) Sweep Mode Adjust: 

Set the Auxiliary frequency to 100Hz(10 x 10) WAVEFORM switch to 

rtJ Set % FM/SWP STOP control to 30, Mode switch to CONT. 

Connect the scope to the Main Generator CV OUT; connect the freq­

uency counter to the Main TTL OUT. Set the Main Generator frequency 

to 300kHz (30 x 10k) and note counter reading. 

Switch Mode to SWP and observe the CV OUT on the scope; you should 

see approximately +3 volts DC with a small SQUAREWAVE AC component. 

Slowly adjust the % FM/SWP STOP control until the SQUAREWAVE com­

ponent at the CV OUT is minimized. Adjllst R904 for the same freq­

uency counter reading as previously observed. 

Set the Main Generator dial to 1, Mode switch to CONT. Set the Auxi­

liary Generator to 3Hz (3 x 1) 1 WAVEFORM to '1..J , SYMMETRY to/\. , 

% FM/SWP STOP to 1/4 of its range, 

Connect Main TTL OUT to counter and note reading. Switch Mode to SWP 

and observe MAIN OUT on scope; You will observe the Main Generator 

switching from a low to high frequency, the low frequency remaining 

on 90% of .the time. 

Adjust R913 until the lower frequency is approximately the same as 

observed in the CONT mode. 

Rotate the % FM/SWP STOP control between its 1/4 Range and 3/4 Range 

points; Readjust R913 for minimum change in the low frequency read­

ing. 

2) FM Mode Adjust: 

Select FM mode. Set Main Generator frequency to 100kHz (10 x 10k), 

WAVEFORM to"\_, • Set the Auxiliary Generator frequency to 1kHz ( 10 

6-12 



X 1 0 0 ) , WAVEFORM to ~ . 

Connect the DVM and scope to the Main Generator CV OUT; set the 

scope sensitivity to SOmV/cm, AC coupled. Adjust the Main FRE­

QUENCY dial for + 1 volt DC on the CV OUT. Rotate the % FM/SWP 

STOP control maximum CW; adjust R911 for a 200mV p-p SQUAREWAVE 

at 'the CV OUT. 

3) Trigger/Gate Mode Adjust: 

Set Main Generator frequency to 10kHz (1 x 10k), WAVEFORM tol\v 

Set Auxiliary Generator frequency to 1kHz (10 x 100), WAVEFORM 

to~ , Mode switch to CONT. Set the TRIG LEVEL and Lock ~/Start 
~controls to the center of their range (0). 

Connect the scope to pin 6 of U802 (PC240); adjust R824 for a max­

imum amplitude SQUAREWAVE. 

Connect DVM to test point "A"; adjust RB27 for +3.5 volts DC. 

4) Amplitude Modulation (AM) Adjust: 

Set the Main Generator frequency to 100kHz (1 x 100k), WAVEFORM to 

~ Set the Auxiliary Generator frequency to 1kHz (10 x 100), 

WAVEFORM to '\,;. • Set % AM control to maximum CW. 

Connect the scope to test point 14; set horizontal time base for 

.2 ms/cm. Connect the ACVM to test point 12. Depress the AM, SUPP 

CARRIER and CONT MODE buttons. 

Adjust R915 for an amplitude of 1.155V, ± .OOSV at test point 12. 

Deactivate the AM Mode switch and press FM; adjust R944 for a null 

at TP14. Switch to CONT Mode; adjust R936 for zero ± 10 millivolts 

DC at TP 14. 

Deactivate SUPP CARRIER MODE switch and depress AM. With % AM 

Control maximum CW, adjust R921 and R929 (R921 and R929 interract), 



• 

for > 100% modulation@ 3V peak signal. 

Set% AM control to minimum (CCW). Depress SUPP CARRIER MODE 

switch; adjust R920 for a null at TP14. Set % AM control to 

maximum CW; adjust R944 for equal positive peaks at TP14. Adjust 

R948 for equal negative peaks at TP14. 

5) Lock ~/Start ~ Adjust: 

Connect the MAIN OUT to the scope vertical input with a SOQ term­

inator. Set the Main Generator WAVEFORM to~, AMPLITUDE to max­

imum, frequency to 2kHz (20 x 100). 

Set the Auxiliary Generator frequency to 2kHz (20 x 100), WAVE­

FORM to~. 

Depress AM, SUPP CARRIER and ~ LOCK MODE buttons. 

Set the% AM control to maximum (100%) CW~nd; set the LOCK ~/START~ 
control to the maximum CCW (-90°) end. Adjust R844 for a negative 

ramp on the 

the bottom. 

scope with no flat spot on top and a small flat spot on 

(Figure 6o2.a). 

Set the LOCK ~/START ~ control to the maximum CW (+90°) end; adjust 

R838 for a positive ramp on the scope with no flat spot on top and a 

small flat spot on the bottom (Figure 6.2.b)o 

Adjust the LOCK ~/START ~ control for a triangle waveform on the scope. 

Loosen the LOCK ~/START ~ knob, set for zero and tighten knob. 

Deactivate AM and SUPP CARRIER MODE switches. 

Switch Mode to TRIG and change Auxiliary Generator frequency to 100Hz 

( 10 x 10) . Connect the MAIN OUT to the scope; center the t:race on the 

screen. Adjust R851 so the "off" level of the triggered WAVEFORM is 

exactly at zero volts. 

-END OF TEST PROCEDURE-
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It 
I 

(b) 

Figure 6.2. Lock ~/Start ~ Waveform Adjust 
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APPENDIX 

The following is a list of recommended test equipment for use with 

the Model 2400: 

1) Oscilloscope, bandwidth from DC to 150MHz, vertical sensitivity 

5mV/cm, AC/DC coupled. 

2) Frequency counter capable of frequency and period measurements 

from 0.003Hz and 30MHz, with 0.1% accuracy. General Radio Model 

1192-B, or equivalent. 

3) True RMS Voltmeter, 0.5% accuracy at 1kHz. Fluke Model 8920A, 

or equivalent. 

4) Distortion Analyzer, bandwidth of at least 500kHz, capable of 

measuring total harmonic distortion down to 0.1% (-60dB) below 

100kHz. Krohn-Hite Model 6800, or equivalent. 

5) Spectrum Analyzer, bandwidth at least lOOMHz, to measure har­

monic distortion of frequencies between 300kHz and 30MHz. (Hewlett 

Packard Model 141T Display CRT, with Model 8553B Spectrum Analyzer, 

or equivalent). 

6) Amplitude Flatness measuring equipment: 

OR 

a) Fluke Model A55 Thermal Converter, and either a DC Differ­

ential Voltmeter (Fluke Model 895A) or a DC Null Detector 

(Fluke Model 845A) with a stable DC voltage source (Analogic 

Model AN-3100) or the equivalent of any of the above instru-­

ments, 

b) Any suitable AC Voltmeter that will measure amplitude varia­

tions of less than 0.5% to 100kHz, and less than 3% to 5MHz. 

7) DC Voltmeter, zero to 20 volts, 1 millivolt resolution. Fluke 

Model 8040A or equivalent. 





APPENDIX (CON'T) 

B) 500 terminator. 

9) (1) 10kohmresistor. 

10) (2) Silicon diodes. 

11) Insulated test clips. 





INTRODUCTION: 

WAVEGUARDtm 

OUTPUT PROTECTION CIRCUIT 

(OPTION 001) 

The optional, WAVEGUARDtm circuit installed in this generator is designed to 
protect the generator's output amplifier stage from damage, if an external 
voltage is inadvertently placed across the generator's output terminals. 
The circuit is designed to reset automatically after the external voltage is 
removed. 

CIRCUIT CONFIGURATION: 

The circuit consists of a t.riac, Q521, transistor Q520 that drives the triac 
gate, and transistors Q518 and Q519 that act as current sensing elements. 

The generator's output current determines the voltage drop across the output 
stage collector resistors, R567 and R576. When the IR drop across either 
R567 or R576 exceeds 5 volts, it will turn on Q518 or Q519, which will turn 
on Q520. Q520 will, in turn, fire the triac clamps the generator's output 
t.o ground, preventing any excess current from the external source from flow­
ing back into the generator's output stage. A fast. blow fuse, F503 is insert-· 
ed in series with the generator's output BNC to prevent the triac from ex­
ceeding its maximum continuous rating. The fuse will blow if the external 
source current exceeds the fuse rating. 

OPERATING SPECIFICATIONS: 

Maximum, reverse voltage applied to output: ±50 volts. 

Maximum reverse voltage and current which will trip output protection cir­
cuit: Typically 13 volts peak @ 260mA peak, worst case, no output signaL 

Maximum continuous reverse current: 1.1 amperes peak. (Applies when the 
0.3 ampere fuse (F503) is replaced with a 0.82!1, lW resistor). 

When installed with the existing .3 ampere output fuse, the fuse will blow 
and disconnect the main output amplifier from the reverse applied voltage. 

If repetitive accidents are expected a 0.82!1, lW resistor can be used to re-· 
place the fuse, but reverse current will be limited to 1.1 amperes continuous. 

REVISED PERFORMANCE SPECIFICATIONS: 

The follo~ng generator performance specifications will be changed when the 
WAVEGUARD circuit is installed in the unit: 

Maximum output amplitude, 28Vp-p, open circuit. 

Output impedance: 47 ohms, ±2%. 

KROHN-HITE CORPORATION 
PUBLICATIONS DEPT. 

WAVEGUARDtm-051181 
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NOTES 

l. Wh~n orderir.g parts, plea;;e specify the 'following: 2. Any engine~ring modifications "''i 11 be found at the . rear of this manual. 
a. Instrument model number and serial number. 
b. Schematic reference. J. The part numbers listed are either the actual parts 
c .. Manutacturer's part number. used or direct replacements. 

. . . 
CAPACITORS CAPACITORS 

SCflt:M. RH PART SCHEM. KH PART 
R.E::f. DESCRil'Timl M!-'R. NUMBER REF. DESCRIPTION MFR. NUMBER 

C7ll .047o,lF ,,. sov ITT 41334 7 C924 .047~F 20% sov ITT 413347 
C712 6.8~F 20. 35V ITT 471568 C927 .047lJF "' sov ITT 413347 
C713 1

• 04 7~F 20% sov ITT 4133-47 
C714 6 .8~f 20% 35V ITT 471568 C93J .047~F 20% sov ITT 413347 
C715 220pf 10> soov KGN 423122 C957 .82pF 10' soov QC 411908 

C96S 6.81JF 20> ]5V ITT 471568 
C716 10-60pF TRIMMER STT 482010 C966 6. 8)JF 20> 35V ITT 471568 
C717 220pF 10\ SOOV KGN 423122 C967 100pF 10> soov KGN 422110 
C7l8 10-60pF TRIMMER STT 482010 
C719 300pF 1% soov KGN 421130 C970 6. 81JF 20> J5V ITT 471568 
C721 . 032!-~F O.Si 200V <R 452332 C975 .68pP 10% soov QC 411906 

C977 .11JF "' IOOV ITT -413410 
C723 • 32;.F O.Si 200V KH 45 24 32 C978 1001JF 10> 25V MAL 471712 
C725 3. 2i..iF 0.5\ sov KH 441532 
C727 .047~F '" sov ITT 413347 DIODES 
C728 6. B)J F 20. 35V n·r 471568 
C729 120pF 5% 500'J RGN 422122 SCHE.M. RH PART 

REF. DESCRIPTION MFR. NUMBER 
C737 lSOpF 10% soov KGN 422115 
C741 5.lpF 101 500'1 QC 411951 CR703 DIODE, SWITCHING, 1N4149 APD 234149 
C745 lOOpF 101 500V KGN 422110 CR704 DIODE, SWITCHING, 1N4149 APD 234149 
C762 8.2pF 10> 500V QC 4ll9B2 CR716 DIODE, SWTrCHTI\G, 1N4149 APD 234149 
C763 .lj.JF '"' lOOV ITT 413410 CR738 DIODE, SWITCHING, 1N4149 APD 234149 

CR770 DIODE, SWITCHlNG, 1N4149 APD 234149 
C764 6. 8j.JF 20% JSV ITT 471568 
C765 6. 81-1 F '"' JSV ITT 471568 CR772 DIODE, SWITCHING, 1N4149 APD 234149 
C770 6. 81-1 F 20% 35V ITT 471568 CR774 DIODE, SWITCHING, 1NH49 APD 234149 
C771 • 047j.J F' 201 sov IT'r 413347 CR782 DIODE, SWITCHING, lN4149 APD 234149 
C772 6. 81J F' 201 JSV ITT 471568 CR783 DIODE, SWITCHING, 1N4149 APO 234149 

CR786 DIODE, S'NITCHHiG, 1N4149 M'D 234149 
C773 . 04 7~-J F 201 sov ITT 413347 
C781 6. 8)JP '"' 35V ITT 471568 CR787 DIODE, SWITCHING, 1N4149 APD 234149 
C785 6. B;.F 20% 35V ITT 471568 CRBOJ DIODE, SWITCHI'1G, lN4149 APD 234149 
caoo 6. B)JF 20% 35V ITT 471568 CR804 DIODE, SWITC~ll:-JG, 1N4149 APD 234149 
C802 15).1 I'' 201 sov SP 471615 CR808 DIODE, SWITCHING, 1N4149 APO 234149 

CIHI09 DIODE, SWITCHING, 1N4149 APD 234149 
C806 lOpF 101 500V QC 411011 
C807 . 01)JF 20% SOOV SP 412310 CR812 DIODE, SWITCHING, 1N4l49 APD 234149 
caoa • 01~ F 20% 500V SP 412310 CR816 DIODE, SWITCHING, 1N4149 APD 23414'} 
CBl7 6. 81-lF '"' JSV ITT 471568 CRB17 DIODE, SWITCHING, 1N4l49 APD 234149 
C82l • 011JF 20% soov SP 412310 CR818 DIODE, SWITCHING, 1N4149 APD 234149 

CR819 DIODE, S';oi!TCHING, 1N4149 APD 234149 
C826 10pF' IO% soov QC 411011 
C827 100pF I01 500V KGN 422110 CR820 DIODE, SWITCHING, 1N4149 APD 234149 
CBJS 15~-JF 20% sov SP 4'11615 CR825 DIODE, SWI'l'CHING, 1N4149 APD 234149 
C836 9.lpF 10% soov QC 411911 CR826 DIODE, SWITCHING, lN4149 APO 234149 
CB52 7 .SpF 10> SOOV QC 411975 CR836 DIODE, SWITCHING, lN4149 APD 234149 

CRI:I37 DIODE, SWITCHING, lN4149 APD 234149 
C856 • OlJJF 20% SOOV SP 412310 
C861 l"F 20% lOOV ITT 412510 CR856 DIODE, SWITCHING, 1N4l49 APD 234149 ' 
CB62 • 4 7)J.F 20% lOOV ITT 413447 CR860 DIODE, SWITCHING, 1N4149 APD 234149 
C86 3 • 47)J.f' 20% lOOV ITT 413447 CR861 DIODE, SW[TCHING, lN4149 APD 234149 
C864 1" F 20% lOOV ITT 412510 CR862 DIODE, SWITCHit-;G, l:-.l4149 APD 234149 

CR872 DIODE, SWITCHING, lN4l49 APD 234149 
C866 6. 81JF 20% 35V ITT 471568 
C867 6.81JF 20% 35V ITT 471568 CR873 DIODE, SWI'!'CHING, 1N4149 APD 234149 
C868 .1~-J f 200 100V ITT 413410 CR88l DIODE, SWITCHI~G, 1N4149 APD 234149 
C869 • 04 71-1 f' 201 50V ITT 413347 CR900 DIODE, SWITCHI."lG, 1N4149 APD 23H49 
C870 6.8~-JF 20% JSV ITT 471568 CR97 3 DIODE, SWITCHING, 1N4149 APD 234149 

CR974 DIODE, SWITCHING, 1N4149 APD 234149 
CB7l .11JF' 20% 100V ITT 413410 
C872 6. 81..1F 20> 35V ITT 471568 CR975 DIODE, HOT CARRIER, MBD50l MOT 200501 
can .1j.JF 20% lOOV ITT 413410 CR975 DIODE, HOT CARRIER, MHOSOl MOT 200501 
C874 6. 8j.JF 20% JSV ITT 471568 
CB75 .l)JF 20. 100V ITT 413410 VR764 DlOllE, ZENER, 8.2V, 1N959B APD 230959 

VR765 DIODE, ZENER, 8.2V, lN9598 APD 230959 
C876 6. Bll F' 20, JSV ITT 471568 VR801 DIODE, ZE:-.lER, 8.21/, 1N959B APD 230959 
C877 .1)J F 20% 100V ITT 413410 
CB78 6. B1..1F 201 JSV ITT 471568 VR835 DIODE, ZENt;a, 1BV, 1N967A. APD 230967 
CB79 .liJF 201 lOOV ITT 413410 VR924 DIODE, ZENER, 8 • 2'./ 1 1N959B APD 230959 
C8130 6.8)JF 20"6 35V ITT 471568 VR9J3 DIODE, ZENER, 15V, 1N965B APD 230965 

C881 .1;.F 201 1001! 1TT 413410 I NDDCTORS 
C892 6. Bll f 2 D ~ 35V ITT 471568 
C89 3 4. 7p~' l 0 ·~ soav QC 411947 SCHEM. KH p,;i~T 

C897 • 04 7J.I F ,, 50V ITT 413]47 Rf:F, D~SCR IP'l'IO~ !o\F;{. !'>IC".'o\BER 
CB'i9 4, 7pP 10> SOOV QC 411947 

L835 15~-!HY 10% .4W DEL 001008 
C90 J 6. B;.P '" J5V ITT 471568 
C908 6. Bi..iF 21H 3'}1! ITT 471568 
C921 1SOpF 101 50 OV KGN 422115 



HESISTORS Rf:SISTORS 

SCHEM. KH PART SCHf;M. KH PART 
F:EF'. DESCRlPTION MFR. NUMBER REF'. DESCRIP'!'lON MFR. NUMBER 

f:61 0 lK POT KH 619210 R77l 31. 6K " 1/4W PHP 8503)1 . 
~ 611 5K POT KH 620124 R772 IS IO• l/4W AB 928015 
F: 70 1 lK POT 1/2W BXM 658211 R773 7. SK 5\ l/ 4W AB 927275 
F 70 2 200 PDT 1/2W BKH 65 B 12 0 R774 12K 51 l/4W AH 927)12 
!l703A 560 51 l/4W IUl 927156 R775 3. ]K 51 1/4W IUl 927233 

• 
1<.7038 )K S\ l/4W AB 927230 R776 lOK " l/4W AB 927310 
1<704 27 10% l/4W AB 928027 R777 lOOK 5% 1/ 4W AB 927410 
R 705 7. 5 K " l/4W AB 927275 R778 lOOK 5% l/4W AB 921410 
R 706 lH 5% l/4W AH 927510 R779 lOOK " 1/4'~ AB 927-110 
R707 l. BK 5% l/4W AB 927218 R780 6.8K 5% 1/4W AB 927268 

R 708 500 POT l/2W BK!-1 658150 R781 lK POT l/2W BKM 658211 
R709 6.04K " l/4W PHP 850260 R782 6.2K S\ l/4W AB 927262 
R710 lOK 5% l/4W AB 927310 R783 l.J 51 l/2W AB 937913 
R711 100 POT l/2W BKM 658ll0 R784 6.2K 5% l/4W AB 927262 
R712 3.09K H 1/4W PRP 850230 R785 lK POT l/2W BKM 658211 

R713 3 .12!<: " l/4W PRP 850231 R786 6.8K 5% l/4W AB 927268 
R714 4.99K " 1/4W PRP 850249 R 787 1.3 " l/2W AB 937913 
R715 lSK 5% 1/4W AB 927315 R800 3. 3 5% l/2W AB 9J79n 
R716 3 .l2K " l/4W PRP 850231 R801 510 " l/4W AB 927151 
R717 3.l2K " l/4W PRP 850231 R802 47 10\ l/4011 AB 92804 7 

R718 4.99K " l/4W PRP 850249 R803 lOK 5% l/4W AB 927310 
R719 lOOK POT l/2W BKM 658410 R804 1. SK 5l l/4W AB 92 7215 
R720A lOOK POT l/2W BKM 658410 R805 510 5% l/4W AB 927151 
R720B 20K 5% l/4W AS 927320 R806 !OK 5% 1/4W AB 9273LO 
R721 1M " l/4W AB 927510 R807 4. 991< " l/4W PRP 850249 

R722A 1M " l/4W AB 927srcr R808 360 " l/4W AB 92"1136 
R 7228 220 5% 1/4W AB 927122 RB09 51 0 5% l/4W AB 927151 
R723 lOOK POT l/2W BK!'! 658410 R810 lK 5% l/4W AB 927210 
R724 !OK 5% l/4·..v AB 927310 RSll 1. 3K " 1/ 4W AB 927213 
R725 lOK 5% l/4""' AS 927310 R812 680 10. 1/4W AB 928168 

R726 lOOK POT 1/2W BK.'1 658410 R813 47 10' l/4W AB 928047 
R727 3.6£< 5% l/4W AB 927236 R814 510 5% l/4W AB 927151 
R728 2K 5% l/4W AB 927220 R 8 L 5 1. SK " l/4W AS 927215 
R729 3. 3 2 K 1% l/4W PR? 850233 RB 16 !OK 5% 1/4W AB 927310 
R730 7 .15K " l/4W PRP 850271 RBL7 3.6 5% l/4W AB 927936 

R7]1 3. 6K " l/4W AB 927236 R8 19 lOOK 5% l/4W AB 927410 
R 732 390 5% 1/4W A3 927139 R820 lOOK 5% 1/4W AB 927410 
R733 3. 3 K 5% l/4W AB 927233 R821 510 5% l/4W AB 927151 
RD4 680 10% l/4W AB 928168 R822 510 " l/4W AB 927151 
R735 12K 5% l/4W AS 927312 R824 SK PO'l' l/2W BKM 658250 

R'l36 6.2K 5% l/4W AS 927262 R825 3.9K 5% 1/4W AB 927239 
R737 910 5% l/4W AB 927191 R826 !OK 5% l/4W AB 92 7 310 
RBB 150 5% lW AB 947113 R827 lK POT l/2W SKM 658211 
R739 75 " l/2W AB 937075 RB :~ 8 510 5% l/4W AB 927151 
RHO lOK 5% l/4W AB 927]10 RB29 510 5% l/4W AB 927151 

R741 lOK 5% l/4W AB 927310 RSJO 510 5% l/4W All 927151 
R742 lOK 5% l/4W AB 92 7310 R831 510 5% l/4W AB n7Isl 
R743 56 0K 5! 1/4W AS 927456 R832 510 5% 1/4W AB 927151 
R744 lK POT l/2W SKM 658211 R83J 510 5% l/4'..V AB 927151 
RHS 2.4K 5% l/4W AS 927224 R834 430 5% l/2W AB 937143 

R746 25K Po·r l/2W BKM 658326 R835 l. 4JK " l/41'1 PRP 850214 
R 747 25K POT l/2W BKM 658326 R836 !OK " l/4W AB 927310 
R748 5R POT l/2W BKM. 658250 R837 430 5% 1/4W AB 927143 
R749 22K ,. l/4W AB 927322 RI:IJB 25K POT 1/2W BKM 658126 
R i'S 0 24K " l/4W AB 927324 R839 56K lO> 1/ 4W AB 928356 

Ri'51 36K " l/4W AB 927336 R841 llK " l/4W AB 927311 
R/'52 SK POT l/2W BK:.t 6':i8250 RB42 6. 34K [\ l/4W PRP 850263 
R'J'53 l3K 5% l/4W AB 927313 R843 l. 5K " l/4W AB 927215 
Ri54 lK POT 1/2W BKM 658211 R844 500 POT l/2W BKM 658150 
R755 14.71< " l/4W PRP 850314 R845 !OK ,. l/4W AB 927310 

R756 SK POT 1/2W BKM 658'250 R846 l. 6K 5i l/4W AB 927216 
R757 EK 1% lj4W PRP 850308 R847 150 K " l/4W AB 927415 
R758 25K POT l/2W BKM 658326 R848 100 K " l/4W AB 927410 
R759 25K POT l/2W BKH 658326 R849 100 K " l/4W AB 927410 
R760 200K 5% l/4W >B 927420 R850 lOOK 5% l/4W AB 927410 

R 76 1 7.5K 5% l/4W AB 927275 RBSl lK POT l/2W BKM 658 211 
R762 39 K 5% 1/4W All 927339 RB52 200K 5% 1/ 4W AB 9274:!0 
R 76] llK " l/4W PRP 850308 RBS] 150 K 5% 1/ 4'..V AB 9274t5 
R764A 100 K POT l/2·~ BK!-1 658-110 RB54 !OK " 1/4'N AB 927]10 
R764B 220K " l/4W AB 927422 RB56 lOOK 5% l/4W AB 927410 

R71.i 6 2. 7K 5% l/4W AB 927227 R857 100 " 1/-IW AB 927ll 0 
f<Jfi7 l K POT l/2W BKM 658211 RB'il3 !OK 5% l/4W AB ':J273l0 
R7iiB t>.n " l/4W AB 927262 RH59 100 5% 1/H"' AB 927110 
R759 'i.8K 5 ,, 1/4 ;..;r AB 92726i:l Hl:!f>C 510 5 \ 1/4 ,,.,. t,l~ 927151 
H 7 7 0 lS 10, 1/-lW Ml 928015 Rflhl 5 l 0 5! l/ 4~ i\0 qn 1 o; 1 

- - -------



RESISTORS RESISTORS 

SCHF.I'!. KH PA::tT SCHE."1. KH PART 
REF. DESCRIPTION MF'R. NO!olBER Rl::~'. DESCRIPTIOt< Mf'R. l'<G.'•IBER . 
RB6;! 10K 5% l/ 41\1 AB 927310 R940 620 ,, 1/4W AB 92716 2 
R H6 J 10 K ,, 1/4111 AB 927310 R 9 41 4.7K ,, 1/ 4'1'1 AB 927247 
Rl:l64 910 ,. 1/ 4W AB 927191 R942 510 5% l/4W AB 927!51 . R865 lK ,, 1/ 4W AB 927210 R943 JK 5% l/4W AB 927230 
R866 4. 7K 5% l/4W AB 927247 R944 1K Po·r 1/2"'' BKM 658211 

R 86 7 10K " 1/ 4W AB 927310 R945 ]K " 1/ 4\oi AB 927230 
R868 2 7 C K 10% 1/ 4W AB 928427 R946 620 5% 1/ 4W AB 927162 
R 86 9 7. 5K ,. 1/-lW AB 927275 R947 ] • 6!< 5% 1/ 4W AB 9272Jfl 
R870 8. 2K ,. l/4W AB 927282 R948 25K POT l/2W 8K1-1 658326 
RB7l 10K " l/4W AB 927310 R949 91 " l/4W AB 927091 

R872 iooK 5% l/4W AB 927410 R950 !30 5% l/4W AB 927113 
R873 lOOK 5% l/4W AB 927410 R95l 1.07K " l/2W PRP 835211 
R875 51K ,. l/4W AB 927351 R952 330 5% l/4W AB 92713 3 
R876 910 5% 1/ 4W AB 927191 R953 2.55K " l/2W PRP 835225 
R877 SlK 5% l/4W AB 927351 R954 2.55K " l/2W PRP 835225 

R878 1.6K " l/4W AB 927216 R955 330 5% l/4W AB 927133 
R879 3K " l/4W AB 927230 R956 681 H l/4W PRP 850168 
RBBO 1K " 1/HI AB 927?10 R957 1. 07K 1% l/2W PRP 835211 
RBBl 10K " l/-4'1'1 AB 927Jl0 R960 SK po·r KH 631251 
R882 SlK " l/4W AB 921351 R96l lK POT Kl! 6Jl210 

R883 27K 10% l/4W AB 928327 R962 25K POT KH 620323 
R884 lOK 5% l/4W !\B 927310 R96J SK POT KH 631250 
R885 lOOK ,. l/4W All 927410 R965 3. 9K 5% l/4W AB 927239 
R886 S.lK " l/4W AB 927251 R 966 lOOK " l/4W AB 927410 
RSS "/ 3.9K ,. l/ 4',oi Ail 927239 R967 6.2K 5% l/4W AB 927262 

R888 ] • 9K ,. l/4W AS 927239 R970 4.7K " l/4W AB 927247 
.R889 10K " l/4W AB 927310 R971 1. 2K 51 l/4W AB 927212 
R89l lOOK 1% l/4W PRP 1350410 R972 620 51 l/4W AB 927162 

R89J lOOK " l/4W PRP 8504l0 R'J73 2.4K ,. 1/4W AB 927224 
R894 499K 1% l/4W PRP 850449 R974 33 5% l/4W AB 9270)) 

R895 lOOK 1% l/4W PR? 850410 R975 430 " 1/4W AB 92714] 
R896 lOOK 5% 1/ 4W AB 927410 R976 240 ,. l/4W AB 927124 
R897 1. 5K " l/4W AB 927215 R977 1K 10% l/4W All 928210 
R898 24.9K 1% l/4W PRP 850324 R978 1K 10% l/4W AB 928210 
R899 lOOK 11 l/4W PRP 850410 

TRANSISTORS 
R900 lOOK " l/4W PRP 850410 
R9Dl lOOK 11 l/4W PRP 850410 SCHEM. KH PART 
R902 lOOK H l/4W PRP 850410 REF. DESCRIPTION ME'R. NOMBER 
RIJO 3 10K " 1/ 4',oi AB 927310 
R904 lK POT l/2W BKM 658211 Q703 f'ET, N-CHANNEL, MPF4392 MOT 204 392 

Q704 FET, N-CHANNH., M.PF4392 MOT 204392 
R905 24.9K l! l/4W PRP 850324 Q708 TRANSISTOR, t<PN, MPS6515 MOT 206515 
R'Hl5 24.9K " 1/ 4"'' PRP 850324 Q709 TRANSISTOR, NPN, MPS6515 MOT 206515 
R907 24.9K " l/4W PRP 850324 Q710 TRANSISTOR, PtlP, MPS6518 MOT 206518 
P.908 24.9K " 1/ 4W PRP 850324 
P.909 10K " 1/ 4W AB 927310 Q7ll TRANSISTOR, PNP, ."!PS6518 MOT 206518 

Q712 TRA~S!S'I'OR, NPN, MPS65l5 MOT 206515 
R9l0 820 ,. l/ 4'~ A3 927182 Q716 FET, N-CHAr-<NEL, MPF'4391 MOT 204391 

RYll 100 POT l/2W BKM 658110 Q731 TRA~SISTOR, NPN, MPS3646 MOT 203646 

R912 3 30 5% l/4W AB 927133 Q732 TRANSlSTOR, :-.lPN, MPSJ646 MOT 203646 
R9l3 200 POT l/2W BKM 658121 
R9l5 SK POT 1/2W BKM 658250 Q736 TRANSISTOR, NPN, I-'.PSJ646 MOT 203646 

Q7]8 TRANSISTOR, NPN, M.PS3646 MOT 203646 

R916 S.lK ,. l/4W AB 927251 Q770 TRANSISTOR, NPN, 2N22l9A MOT 202219 
R917 4.99K " l/ 4W PRP 850249 Q772 TRANSISTOR, PNP, 2N2905A MOT 202905 
R918 3. OlK l% l/4W PRP 850229 Q774 F'ET, N-CP.ANNEL, MPF4392 MOT 204392 
R919 510 " l/4W AB 927151 
R920r\ SK PCT l/2W BKM 658250 Q776 TRANSISTOR, NPN, MPS6515 MOT 206515 

0779 TRANSISTOR, N<'N, MPS6515 ."''OT 206515 
R920B 5. lK 5% l/4W AB 927251 Q783 TRANS IS TOR, NP~l, TIP31A MOT 200031 
R921A 5K POT l/2W 8KM 658250 Q787 TRANSISTOR, PNP, TIP32rl MOT 200032 
R921B !OK " l/4W AB 927310 Q803 TRANSISTOR, NPN, 2~2219A MOT 202219 
R922 3.9K " 1/ 4'<'i AB 927239 
R923 1. SK ,. l/4',o,' AB 927215 QB12 PET, N-CHANNEL, M.PF'4392 MOT 204392 

Q816 Ft:'l', N-Ct!ANNEL, !-I.PF4392 1-'.01' 204392 
R924 1. 2K 10% 1/41'1 AB 928212 Q817 FET, N-Ct!ANNEL, MPF'4392 MOT 204392 
R 'J2 6 7. 5K " l/ 4W AB 927275 QB35 TRANSISTOR, NPN, MPS)646 MOT 203646 
R'J27 1K " l/4W Arl 927210 0856 FET, N-CHANNEL, MPF4392 MOT 204392 
R928 240 5% 1/4W AR 927L24 
R'll'i lK POT l/2W BK:-1 6')8211 Q860 PET, N-CHA!'NEL, ~Pl-'4392 MOT 204392 

Q861 FET, N-CHAN:-.1!::{.., fi'.P~'4)92 MOT 204392 
R910 120 10> 1; 4 w AB 928112 0862 TRANSISTOR, tiPN I MPS65l5 MOT 206515 
R9H 120 10> l/4 .... AB 928112 0872 F'ET, N-CHANNF.L, MPF4)92 MOT 204392 
R932 47 "' l/4W AB 928047 Q87] FET, N-CHANNEL, M.P!"4392 MO'i' 204392 
R'l)J 47 1 G% 1/4W AB 928047 
H934 2,2K 10 ·~ l/4W AB 928222 Q880 Tf~,\NS ISTO"R, NPN, MPS6':ll5 MOT 2C6515 

0881 TRANS13TOR, NPN, ~Ps6:-15 ~OT 2C65l5 
R g J ", 1K H l/2W PRP 8]5210 Q882 TRANSISTOR, P!'<P, !>IPS6518 MOT 206518 
R 9 36 2 a o POT 1/2'.-.' "'" 6SJ3121 Qtl83 T~."'-.NS I~~TO", PNP, MPSfi518 Mn·r 206518 

!<9)7 lK " l:':'h P:<P 8] 5 2111 1)88 4 T!U,NS f S'!'IJR, PNP, Hf-'56518 MOT 206518 
~')\fl 2.2K Ui'". l/4W AB 'J.U!l22 
R ') 3 9 91 " 1;4W AB 927091 rJB8 5 TRANSlSTO=<, ~;p N' MPSIS IS MOT 206515 

Q886 Ti<,.';:o;SlS'I'OR, ?NP, ~PSil 18 MO'I' 206518 
Q94l TRANS IS TOrt, ;.;?:i. /o\PS2 &9 MOT 202)69 



---

TRANSISTORS SEMICONDUCTORS 
' -1 

SCHF."''. KH Pi\RT SCHEM. K-H 
REF. Di::SCR1PTION . ~(''Fl.. NUMRt:H R~;f . DESCRlP'r'ION "W?. Pt\!ll NO. 

--
0951 TRAt.'SISTOR, P1"P, I-'.PS425il MOT 204258 Ui:l02 3-LH~;-; RECEIVER, MClOl.!."iP MOT 201011 
Q952 T~A~;S !STOk, PNP, MPS 4258 MOT 2042"i8 U8~0 OP AMP, M:i74l._:P MOT 201741 • 
Q95J T9.ANS1STOR, PNP, MPS4258 MO'f 204253 UBU OP AMP, MC17HCP MOT 20174L 
Q954 TSht>~STSTOR, !'t-iP, !<!..PS4259 MO'r 2042'J8 Ufl42 0? ,\_Mp I MC17HCP MO'!' 20 l 74: 
Q965 T!I_A-.s r sTok, PNP, MPS6Sl8 MO'f 206518 U85ll PLL OE'rEC'rC~<, MC12040 MOT 201204 • 
Q9H TRANSISl'OH, Pt<:P, I-I.PS65l3 MOT 20 r; 51 A UB60 OP AMP, MC174lCP MOT 20 i 7 -11 
Q975 T<-<ANSISTOR, Pt>:?, :-tPSJ640 MOT 20]640 U1,6l OP AMP, MCU41CP MOT 201741 

0976 'l'f{AN3[STOR, PNP, MPSl640 MO'l' 203640 U89!l OP AMP, Ln56N NS 200 J 56 
Q977 TRANSISTOR, t\PN, MPS 364.6 MOT 203646 0891 OP AMP' LPJ56t-; NS 200356 

U892 OP AMP, Lf156N NS 200356 
SEMICONDUCTORS U900 4-QUAD MULT, MC1595L MOT 20159') 

U90l QUAD ARRAY, MPQ2369 MOT 202J69Q 
SCH!::M. KH PART 
REF. DESCRIPTION MFR. NUMBER MISC. 

U710 GENERATOR, IC!..dO 38CCPP IN 2080]8 SCHEM. KH PART 
U744 OP A."1P, LM3!.8N NS 200318 REf'. DESCRIPTION MFR. ~UMBER 
U748 BRIDGE DIOD,·:, CT\3019 RCA 220319 
U764 OP AMP, LMJlflN NS 200 318 SROO SWITCH, PUSHBUTTON, 8]897 KH 34323 1 

U774 OP AMP, LF3~•6:-J N~i 2003']6 S80l S'id TCH, ROTAR'(, B3 8 4 3 KH J4045J: 
5802 Sl'iiTCH, PUSHBUTTON, 83898 KH 34324] 

U78J OP AMP, MC174lC? MOT 201741 5803 SWITCH, PUSHBUTTON, 81896 KH 34325] 
U787 OF AMP, MC17 4lCP MOT 201741 5804 SWITCH, MOME~TAR'f, 8)8 57 KH J.l32)] 
uaoo DUAL, D-T'fP~ FF, MClOUlP MOT 2010lJ 

MANUFACTURER'S CODE 

CODE NAME FSCM CODE NAME FSCM 

IIV Aavi.d l"ngin~ering, Laconia, '" 30161 HG Hi-G Co., Windsor Locks, C1' 02289 

JIB Allen Bradley Co., MilW'il.Ukee, wr 01121 ITT IT1' Components-Capacitors, Santa Ana, CA 
J\.0 Ana loq Devices Inc., Nor-wood, "' 24]55 KGN Kahqan Electronics Corp., Hempstead, NY 57582 
hLC A leo Electronic Products Inc. KH Krohn-Hite Corp., Avon, MA 88865 

Div. of Aug at Inc., Nor':h Andover, "-" 95146 KLN Kelvin Industries, Fajardo, PR 
JI."'P A;·npher.ol North America, . KNG Kings Electronics, Tuck~hce, NY 918]6 

Div. of Bukeor-Ramo, Ook Brook, IL 29587 KHL KRL Electronics Inc., Mancl':ester, N!l 182]) 
Ml.Z A:~t·ic<~n Zettler, I r-v i :1e, C,l\. LI'I LittlefUSP Inc,, Des Ptainf's, IL 7')91 "i 
J\PD A;nP.rican Power Oev ices, i\ndo.,er, MA 50273 MAL Mallory Caoacitor Co., Indi3.napolis, IN 90201 
!IS Atle1ntic SemiconC.uctor, ~orthridge, CA 17545 MO' Mons.:;~nto, Elc!ctronics Div., Pula Alto, CA 26483 
JITM A;r.atom Electronic;, Harriw.'l.rF>, MOT .~otorOL'I Inc. 

Windsor Locks 1 CT Oii ~) 4 0 Semiconductor Grou~, P~.Ot!nix, -" 04713 
J>VX Aerovox Inc., New Bedford, MA 00656 MT M-1'ron Industri.es Manu f. Inc., Van Nuys, c., 31649 
BKM. Beck rna n Heli.pot Di.v., fullerton, CA 7]l]8 NS Nationdl Semiconductor Corp., 2 7014 
BUS Bussman, S"!miconductor Div., Santa Clara, CA 

Div. of McGra·.1-Edison Co., SL Louis, "' 7l4DO PHP Precision Rtosistive Products Inc., 
C.!\. Circuit Assembly, Costa 1-lesa, CA. Mediapolis, !A 
cc Coto··Cai l Co., Providi'nce, Rl 71707 QC \}ua l i. ty Co~.ponents Inc. 1 St. Mdry 1 s, PA 
CD Cornel1-Dubilier Electronics, Newark, N.J. 14655 RCA RCA Solid State Otv., Somerville, NJ 0.'7J'i 
CDI Corrpeno;ated Devices Inc., Melrose, MA RCL HCL Electronics, Div. of AMF, 
CGW Corning Glass Works, Wilmington, "c 27167 Electro-Co.rpanents Grp., Pcr..pano Beach, FL 
CK COK C"ompon~nts Inc., Newton, MA 0935] R' Resistors Inc., Chicago, !L 83827 
CLX Clai.rex Corp., Mt. Vernon, NY Sl:H IT'r Schado'"' Inc., Eden Prarie, MN 
C:PC CoiT.ronen ts Carp, Denvilh~, ~J 26364 SLX S i liconix Ir.c., Sunnyval~, CA 100010 
cw CW Industr-ies, l'>larmi ns ter, PA H727 S7L Stackpole Components co., Ralieqh, NC 
DE Dale Electronics Inc, Columbu,;, No '116]7 51' Spraq:.Je Electric co.' N. AJ.]inS, ,"'.A 562A9 
[)LV Delevan Corp., East Ac:rora, "y 99BOO S'!'T Stettne-r-Trush Inc., Cazenovia, NY 52 76] 
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ECI Electronic Concepts Inc, Eatontown, NJ 50558 SWC Switchcraft Inc., Chicago, IL 8 2 I A J 
!'CD Fairchild, Semiconductor Grp. 07263 Tll Teledyne Semiconductor-, ."":our.tain View, CA 15818 

Mountain View, CA T: Texas In::>truments, DalL"'s, TX 01295 
n:c Ferroxcube Corp., Div. oi N.A. Phdllps T."!'l Thermal loy, Dallas, TX 1Jl01 

S;:J.Ugerties, NY 02114 TOR Tarin Corp., Torrington, CT 603'f9 
GI General Instrumen~ Corp., TI~W TRW capaci toes, CqallaLt, ~lE 844ll . 

Semiconductor Div., Hicksv1lle, NY 11711 YSA Yuasct Battery, Santa Fe, C., 



MODEL NO. 
2400 

Page I of 2. 

Serial Nos. 

172 and up 

197 and up 

MODIFICATION SHEET 

SCHEMATIC DATE
101221 1981 

DATE 
10/07/1982 

Change and/or Modification 

Changed the distortion specs· from 2% to 3MHz, to 
3% to 3MHz. 

Added R709A, 270K, 1/4W, 10%, carbon resistor, 
from the center arm of R610 to pin 2 of 0110.· 

Changed R8!1 to a 680 ohm, 1/4W, 5%, carbon re­
sistor. 

Changed C957 to a 3.3pF, 10%, 500V ceramic capa­
citor. 

Added R914, 3.3K, 1/4\il, 10%, carbon resistor, 
from the cathode end of CR900 to ground. 

Changed R753 to a !OK, !/4W, 5%, carbon resis-
tor. ·! 

Changed R841 to a 4.7K, 1/4\i/, 5%, carbon resis'­
tor. 

Changed R837 to a 390 ohm, 1/4W, 5%, carbon re­
sistor. 

General Description- Specifications: 
"CV (Control Voltage) Output should read 2mV to 
+3 volts, proportional to generator frequency. 
1% accuracy on ranges 1-7 from .I volts to +3 
volts. Output impedance, 2.4K ohms. 

Changed R711 to a 200 ohm trim pot. 

tt.I1L._J IKROHN-HlTE 
~ CCJRF'CJRATICJN 

Avon Industrial Park I Bodwell St. Avon. Mass. 02322 U.S.A. 
Telephone 61/1580·1660- TWX 710-345-0831 



MODEL NO. 

Page 2 of 2. 

Serial Nos. 

All units: 

MODIFICATION SHEET 

2400 
SCHEMATIC DATE 

1012211981 
DATE 

10/07/1982 

Change and/or Modification - -

Changed frequency response s~ecification: 
from O.ldB to 100kHz, 0.2dB to 300kHz 
to 0.2dB to lOOkHz, 0.4dB to 300kHz. 

Removed C715, 220pF 

Removed C763, ,luF 

Removed R763, IlK, l/4H, 1% 

Added a .47pF, 500V, 10%, ceramic capacitor from 
the collector of Q952 to it's base. 

Changed CR973 from a 1N4149 diode to a 160 ohm 
1/4W 5% resistor. 

Changed R837 to a 430 ohm, l/4W, 5%, carbon re­
sistor. 

Changed R534 to a l.lK, 1/4\o/, 5%, carbon rests­
tor. 

Changed R762. to a 39.2K, 1/4W, 1%, film resis­
tor. 

!L?'1L1J !K!ROHN-HmTE 
~ CCJRPCJRAIICJN 

Avon Industrial Park I Bodwell St., A Yon. Mass. 02322 U.S.A. 
Telephone 6171580-1660- TWX 710-345-G831 




